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SHIP FLYING AND AIRCRAFT 
CARRIERS.—I. 
By CommanperR Peter Berue x, R.N. 


One of the most staggering facts in the history of 
ship flying is that, although by the end of 1911 an 
American aviator had demonstrated that an ordinary 
aeroplane could be flown off and landed on the deck 
of a specially-modified warship, and did so with the 
help of appliances very like those used in modern 
aircraft carriers, more than five years elapsed before 
such an expedient was seriously re-considered or 
repeated, and more than ten years before it became 
an established practice. Except for this remarkable 
exploit, which will be surveyed in detail later, the 
early history of maritime aviation is confined almost 
entirely to the type of aircraft known as the seaplane, 
alias (to go back in time) the floatplane, hydroplane, 
hydro-aeroplane, or waterplane. It is fundament- 
ally a bad type, and the writer has sometimes 
suspected that all these different names were coined 
for it with a view to deluding prospective clients 
into thinking they were getting something better 
this time ; but, bad as the seaplane is, and always | 
will be, there were excuses for the navies that | 
adopted it as the mainstay of their air components. | 
The seaplane’s aerodrome is the illimitable ocean, | 


and almost any ship can be very easily and quickly | 
adapted to carry this typeof aircraft. The first ship | 
so adapted appears to have been the French naval | 
repair-vessel La Foudre, in 1912. Moreover, it was | 
not seen how any orthodox warship could operate a | 
wheeled aeroplane without alterations so extensive | 
as to prevent her from exercising her proper func- 

tions. During 1911 and 1912, a number of ascents 

were made by Lieut. C. R. Samson, R.N., and other 

naval pilots, in Short biplanes flown from trackways 

erected on the battleships Africa, Hibernia, and 

London. The engines of these machines ranged 

between 50 h.p. and 70 h.p., and (depending on the 

wind) they needed a run of between 25 ft. and 100 ft. | 
to rise from the kind of scenic railway that was built 

over the ship’s fore turret and fo’c’sle. In 1913, | 
the old cruiser Hermes was modified by the construc- | 
tion of a flying-off platform forward, and several | 
ascents were made in Caudron biplanes; but this 

ship was sunk by a U-boat in November, 1914. 

The first British warship expressly fitted out as a | 
seaplane-carrier was the Ark Royal, a tramp steamer | 
purchased in 1913 while still in frame, and com- | 
pleted in 1914. Her machinery spaces were aft, | 
which allowed her to be finished with a clear flying- | 
off deck 130 ft. long. On commissioning, however, | 
she was equipped with ten seaplanes, not adapted | 
for flying off the deck, and was sent out to the 
Mediterranean, where she afterwards performed 
valuable service during the Gallipoli campaign. The 
illustration in Fig. 1, on the next page, is from a 
photograph taken at that time.* Her maximum 
speed of 10 knots was insufficient, in any case, to | 
create the air speed over the deck required for 
flying-off under normal conditions. 

The demand for seaplane-carriers became urgent 








* This illustration and Figs. 2, 3, 7 and 8 are repro- | 
duced from Imperial War Museum photographs.—ED., E. ' 
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| on the outbreak of war in 1914, and as a first step, 
| the cross-channel packets Empress, Engadine, and 
| Riviera were requisitioned, being quickly converted 
|at Chatham Dockyard by the erection of a light 
aft to hold four seaplanes, and swinging 
cranes to hoist them out with. They were useful 
| little ships, and from them was launched the 
| Christmas Day raid on Cuxhaven and Wilhelms- 
| haven—the first offensive action ever made by ship- 
borne aircraft. They were afterwards taken in 
hand for more permanent modification, the Empress 


alone being given a runway forward for flying-off | 


purposes, though (as far as the writer can trace) this 


was never used. The Engadine distinguished herself 


at Jutland by sending off a seaplane which trans- 
mitted an enemy report to the Commander-in-Chief 
within 40 minutes of his having signalled the order 


for this reconnaissance to be made. This ship, | 


with the identical seaplane on deck, is shown in 
Fig. 2,0n page 2. The fact that the report never 
reached the Commander-in-Chief was just (as they 
say) “ one of those things.” 

The next ship to be converted was the somewhat 


Before leaving the subject of the early torpedo 
aircraft, two points may be noted. The first: that 
the Germans were somewhat slower off the mark 
than usual in copying this development, since not 
until 1917 did they essay airborne torpedo attacks 
against merchantmen in the Downs, with seaplanes 
from a flight based on Zeebrugge. The second : 
that the British Navy appears not to have wavered 
from this first choice ; for, throughout the inter-war 
years, the development of torpedo aircraft as the 
main weapon of the naval air arm was pursued 
with a tenacity that can only be called bold. 

Reverting to seaplane-carriers, the Manx packet 
Vindex was next acquired in 1915, and marked an 
important step. Although the Ben-my-Chree had 
been fitted with a portable launching trackway 
forward, this never appears to have been used ; 
but the Vindex was expressly intended for flying 
off small fighter aeroplanes from the deck, 64 ft. 
|long, surmounting her forward hangar. The first 
|ascent. from it appears to have been made in a 
| Bristol Scout biplane on November 3, 1915. The 
Vindex carried five seaplanes and two fighter aero- 





| commissioning, claims a special niche in history, 


larger Isle of Man packet Ben-my-Chree, Fig. 3, page2, | planes, the latter having to be partly dismantled 
which was requisitioned early in 1915 and equipped | for stowage in the rather cramped forward hangar. 
with a hangar aft to hold four seaplanes. The Ben- | In August, 1916, Flight Lieut. C. T. Freeman took 
my-Chree, which proceeded tothe Mediterranean on | off from this ship and damaged a Zeppelin by 
| dropping Ranken incendiary darts on it. 
because it was her Short seaplanes, armed with 14-in. | Three further ships were adapted on the same 
torpedoes, that destroyed two Turkish auxiliary | principle, these being the packet Manxman, taken 
vessels on August 17, 1915. The pilots were Flight | over in 1916, and the similar vessels Pegasus and 
Comdr. C. H. K. Edmonds, D.S.0., and Flight | Nairana, in 1917. An illustration of the Pegasus, 
Lieut. G. B. Dacre, D.S.O. These were the initial |} on her way to the shipbreaking yard of Messrs. 
successes registered by this weapon when discharged | Thos. W. Ward, Limited, is reproduced in Fig. 4, 
from aircraft, and the subject merits more than a on page 3, by courtesy of that firm. All these ships 
passing word. | were fitted with a hangar aft to hold seaplanes 
The first record of the use of torpedoes from the | and a smaller hangar forward for aeroplanes, the 
air dates back to 1911, when the Italian, Lieut. | latter being hoisted on to the flying-off deck through 
Guidoni, is said to have released a torpedo weighing a “sliding roof” aperture in the deck itself. The 
352 lb. from a Farman biplane ; but at that weight | deck was about 85 ft. long (95 ft. in the Nairana), 
the missile can have been little more than a toy. | thus allowing the somewhat low-powered aeroplanes 
The British Admiralty had already been struck by | employed to take off in anything but a calm; 
the possibilities of the combination, which offered except from the Manxman. This ship’s actual speed 


| aircraft to carry this weapon was formulated in 1913, 


a chance of inflicting far more lethal damage than 
could be contrived with the small bombs then 
available. The British choice naturally-fell on the 
14-in. torpedo, the smallest available pattern, but, 
even so, weighing some 800 lb. It was normally 
intended for use from picket-boats and light craft 
in coastal waters or enemy harbours, and the quick- 
release device developed for dropping it from the | 
aircraft was, in fact, adapted from the picket-boat 
dropping-gear. The Admiralty specification for an 


and the first trial of the combination was made with 
a Short seaplane towards the end of that year. It 
is here relevant to remark that the seaplane was the 
only machine of the period that could hope even to 
stagger into the air burdened with an 800-lb. missile, 
the task being far beyond the powers of contem- 
porary landplanes using contemporary aerodromes. 
The first Sopwith torpedo-seaplane was completed 
in about January, 1915, and is chiefly notable as 
having been the forerunner of the Sopwith Cuckoo, 
which will be noticed later as the first aeroplane 





designed for carrying torpedoes. 


was so far below her legend maximum of 21 knots 
that she was equipped with fighter aeroplanes of a 
type used by the Royal Flying Corps, namely, 
Sopwith Pups. The Pup, the claim of which to be 
ranked among the world’s classic aeroplanes is not 
disputed by the writer, played a very important 
part in the early development of ship flying. It 
was powered with the 80-h.p. Le Rhone rotary 
motor, and had a wing loading of some 5 lb. per 
square foot and a power loading of 16-4 lb. per 
horse-power. 

An alternative method of launching aircraft was 
tried in the Campania. This much larger ship, an 
ex-Cunard liner displacing 20,570 tons, was re- 
arranged so as to provide a fore flying-off deck 
200 ft. long, from which seaplanes mounted on 
wheeled trolleys could ascend. The gear initially 
used was a modified form of the Gregory-Riley 
device, invented by two naval officers in 1913, 
which allowed a seaplane to take off from an aero- 
drome in a wheeled undercarriage, afterwards 
released by the pilot. The gear in the Campania 
was later modified so that the trolley was arrested 











2 


by a buffer at the forward end of the deck after | 
the seaplane had (with any luck) left it. Completed 

in 1916, the Campania with her outfit of ten ane | 
planes proved of very great service, being the | 
Grand Fleet’s first large aircraft-carrier and its | 
only one of the period that could be termed ocean- | 
going. She is illustrated in Figs. 8 and 9, on page 10. | 
The Commander-in-Chief pressed for more ships of 

this type, but nothing of the required size was 

available for conversion, nor could any capacity | 
be spared for building a new vessel. Similar pres- | 
sure to acquire further tonnage in the small seaplane- 

carrier category proved unavailing for the same | 
reason. 

It was at about this time that the first Sopwith 
Cuckoo torpedo-carrying aeroplane was demon- | 
strated. The Commander-in-Chief demanded 200 
of these machines, to be borne in aircraft-carriers 
attached to the Grand Fleet, at the earliest possible 
date. Therefore the liner Conte Rosso, which had 
been building for Italy at Beardmore’s yard at| 
Dalmuir at the outbreak of war, but on which work | 
had been stopped, was purchased in August, 1916, 
for conversion to a full-dress aircraft-carrier—that 
is, one on which aeroplanes could alight—and was | 
re-named Argus. This was followed by the bold | 
step of appropriating the giant cruiser Furious— 
practically a capital ship—for somewhat similar con- | 
version, early in 1917 ; as well as the medium cruiser 
Cavendish (later Vindictive). In the same year, 
the contract was placed for the new carrier Hermes ; 
and the battleship Almirante Cochrane, building for | 
Chile and then almost ready for launching, was | 
purchased for conversion as the Eagle. 

Other warships carrying seaplanes were the | 
paddle-minesweepers of the “ Racecourse” class, 
each of which could carry two amidships. These 
ships had no launching-deck, hoisting their machines | 
in and out as necessary. The intention was that | 
they should maintain an anti-Zeppelin patrol 70) 
miles off the East Coast; but, in the event, they 
were kept so busy minesweeping that none of them | 
could be spared for the former duty. Another ship 
meriting mention in this category is the City of 
Oxford, chiefly remarkable for the number and 
variety of the transformations she underwent. 
Originally a freighter, she was. purchased by the | 
Admiralty for mocking-up as a dummy battleship | 
of the Vanguard class in the Tenth Battle Squadron 

r ‘‘ Phantom Fleet.” Later she was reconstructed 
as a kite-balloon vessel, subsequently became a 
seaplane depot-ship in the Mediterranean, and 
finally was reconverted for commercial service after | 
the Armistice. 

This ends what may be termed the “ seaplane- | 
carrier” phase. It will be noted, first, that the| 
ships of this type were mostly small ones of North | 
Sea type; and, secondly, that although several of | 
them could fly single-seater aeroplanes from their | 
foredecks, none could send off a larger machine in | 
this way and none was able to land-on aircraft. 
With the exception of the Ark Royal, they could | 
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Fie. 1. H.M.S. “ Ark Royat,” 1914. 

















Fie. 2. H.M.S. “ Encaprng.” 





all reach 18 knots, though only the Campania | 
and Pegasus (the latter being oil-fired) were - 
to do so for a prolonged period. 

It may be convenient to follow up the develop- | 
ment of naval seaplane work before considering | 
ship-flying by aeroplanes. Mention must be made 
of the German raider Wolf, whose small seaplane, | 
nicknamed the “ Wolfchen,” was of considerable | 
service in reconnoitring during the prolonged sortie | 
begun by this ship in November, 1916. But, taken | 
by and large, the seaplane type is not one that is| 
or can be of very great value to ships. Hampered 
by its floats, the contribution of which to flight is 
chiefly drag, the seaplane lacks manceuvrability 
and performance, nor can it be called seaworthy in 
anything more than a mild lop. All these qualities 
can be improved by making the underside of the 
fuselage do the duties of the floats, and the flying- 
boat class of aircraft evolved from this simplifica- 
tion remains an important maritime type, par- 
ticularly well-suited to long distance work. 

Yet the machines which made such remarkable | 
speed records in the years 1927-31, in the course a 
the Schneider Trophy contests, were all of the float- 
plane type, and the fact that several ee 
carriers were laid down by the various powers in | 
those years may well have been influenced by the 























Fie. 3. H.MS. “ Ben-my-Curez” at Mupros, 1915. 
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Fie. 4. H.M.S. “ Pecasvs.” 
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extraordinary performances put up by the Curtiss, | to-day: doubtful, but not impossible, for a 
Gloster, and Supermarine racers. If the Schneider | further lease of life was promised to it by the Hein 


Trophy had been open to aeroplanes, or if Mel- | landing canvas, a kind of articulated mat which 
bourne had been founded ten years earlier (with a | could be towed from a ship’s counter and on to 





corresponding advance in the date of the Mac-|which a seaplane could taxi for recovery after 
Robertson Trophy race for landplanes, held as part | landing. This device was fitted to the Transatlantic 
of the centenary celebrations of that city), it is| air tender Schwabenland, and also to the French | 
doubtful if the float type of seaplane would survive | cruisers of the La Galissonnidre class (1935-7). | 
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The adoption of light alloy for seaplane floats in 
lieu of wood suggested that a machine thus equipped 
might be able to operate from an aircraft-carrier 
proper, and in 1930 a Fairey III F seaplane was 
landed and taken off six times in succession from 
the flight deck of the Furious, without rendering 
the floats unserviceable. Prior to this, both sea- 
planes and flying boats had been fitted with wheels 
to their floats or hulls, which allowed them to 
operate either from the water or from an aero- 
drome, but the performance of these amphibian 
types was usually poor. 

The few seaplane carriers now in service in the 
world’s navies serve principally as base ships for the 
seaplanes or small flying-boats carried on catapult 
mountings by the larger fleet units, and to carry 
spare machines for these detachments. The excep- 
tion is the Japanese navy, which appears to have a 
number of these vessels, the strategic value of which 
lies in the fact that they can be used to furnish air 
support of a primitive kind in a highly mobile 
fashion. This would be useful in operations of the 
“* stepping-stone ” sort in which the islands of an 
archipelago have to be occupied and reduced 
successively, especially when it is recalled that the 
configuration and size of so many Pacific islands 
forbids the construction of aerodromes; but, as 
might have been predicted, the course of the war 
in the Far East has shown that an air component 
of seaplanes is almost helpless to protect itself or 
its companion forces when attacked by aeroplanes. 

Nearly all modern capital ships and cruisers 
carry at least one seaplane or small amphibian for 
reconnaissance and patrol duties, usually on a 
catapult situated amidships or right aft. A note- 
worthy modification to this arrangement was intro- 
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duced by the United States Navy in the Brooklyn | reconnaissance machine apiece. It may not be 
class of 6-in. gun cruisers, which have a large hangar generally realised that, by the Armistice, the war- 
on the main deck aft, capable of holding eight sea- | ships of the Grand Fleet carried over 100 aeroplanes 
planes. The aircraft lift to the quarterdeck is | between them, this number being additional to those 
amidships, there is a recovery crane right aft, and | borne on some of the monitors and tothe aeroplane 
a catapult is mounted on a sponson on each side. | outfits of the aircraft-carriers. 
This layout provides a powerful seaplane comple-| The second method adopted for operating aero- 
ment and appears to do so without material sacrifice | planes at sea originated from the towing float 
of other qualities; though it requires the ship to| invented by Squadron Comdr. J. C. Porte, C.M.G., 
have a flush deck and square stern, making her/the great pioneer of flying-boat development in 
somewhat ugly. A similar combination was essayed | Britain, for the purpose of transporting flying-boats 
in the earlier and much smaller Swedish cruiser | into the Heligoland Bight so that they could make 
Gotland, which also carries eight seaplanes aft ;| their patrols from bases within easy reach of the 
but she appears to suffer from lack of hangar space. | enemy coast. These towing floats, the hull form of 
Two subsidiary methods of launching aircraft | which was evolved from trials carried out at the 
from ships next claim attention. It will be recalled | Admiralty Experiment Works, Haslar, with the 
that the large German airships of the rigid Zeppelin ‘object of achieving a stable skim without the 
type became a considerable nuisance, if not a| accompaniment of sheets of spray over everything, 
menace to the otherwise almost unrestricted move- | were 58 ft. long and 16 ft. beam, their unladen dis- 
ments of British naval forces in the North Sea. | placement being 24 tons. The first of some 40 built 
The great radius of action and high speed of these | was completed at Thornycroft’s in the summer of 
airships made them valuable reconnaissance units, | 1917, and was found to tow satisfactorily at speeds 
and they were effectively used in this way at Jut- | up to 32 knots in a calm. It was suggested by 
land. It became urgently necessary to supplement | Comdr. Samson that these floats, which were towed 
the few fighter aeroplanes, borne in the seaplane-| by destroyers, might be adapted for carrying 
carriers so equipped, with others operating from the | fighter aeroplanes, and in the summer of 1918 a few 
regular ships of the fleet ; and it was natural that | of them were so modified by the addition of a flush 
the ships chosen for the purpose should be the light | wooden deck and the usual release gear. Sopwith 
cruisers, the normal duties of which in a Grand | Camel aeroplanes were carried, and in one of these 
Fleet sweep were to scout in advance of the main | machines, launched by this method, Lieut. S. D. 
body. The light cruiser Yarmouth was the first | Culley, D.S.O., shot down the Zeppelin L 53. It is 
to be adapted, being equipped with a launching | recorded that he afterwards spent so much time in 
platform on her forepart, allowing a 20-ft. run for | happy stunting that the Harwich Force out with 
the aeroplane’s take-off. The first such ascent | him that Sunday feared he had been lost; and 
was made in a Sopwith Pup, piloted by Flight 
Comdr. F. J. Rutland, D.S.C., A.M., in June, 1917, | signal : “* Attention is called to Hymn 224, verse 7.’’* 
with a felt wind of 20 knots. Soon afterwards,| The relationship between wing-loading and stalling 
Flight Lieut. Smart, D.S.O., took off from the | speed lies behind the unfortunate fact that every 
Yarmouth in a similar machine and destroyed a/| increase in the performance of aircraft has rendered 
Zeppelin. Other light cruisers were rapidly fitted, | them less suitable for operation by ships and more 
and, by the autumn of 1918, 22 of them had been | effective for operating against them. Thus, despite 


equipped with Pups, carried on fixed platforms| the greatly increased power of aero-motors, it has | 


which were usually mounted immediately before | not been possible to retain the delightfully simple 


the bridge structure. The earlier platforms em- | expedient of launching from turret platforms, which | 
bodied longitudinal troughs in which the wheels of | suited the Pup, and catapults have had to be intro- | 


the aeroplane ran, but these were abandoned in | duced for the purpose. Aeronautically, the catapult 
favour of flush platforms giving freedom of track. | may be defined as a device capable of launching an 
Later, as a result of trials in H.M.A.S. Sydney, the | aircraft into the apparent wind (if any) at something 
fixed runways were replaced by revolving platforms 'more than minimum flying speed. From the 
on the turntable plan, to allow of flying-off without | mariner’s point of view, it is often something more 
the cruiser having to turn into wind. This modifica-| than a nuisance, for which many pungent phrases 
tion, moreover, allowed the aeroplane to be carried | have been coined. The catapult and its burden 
amidships instead of being exposed to the spray | take up much valuable deck space that might be 
and occasional green seas breaking over the forepart. | devoted to guns or torpedo-tubes; both tend to 

The arrangement in capital ships had to be such | drip oil about the decks; and the seaman cannot 
that flying-off could be done without leaving the retaliate by purging the aircraft with a wash-deck 
line, and therefore it was essential that the platform | hose. The aircraft is particularly liable to damage 
should be one capable of being pointed into the felt from gun blast, and, if circumstances arise when it 
wind. 
form on top of one of the superimposed gun turrets, | 4 great liability from this cause, as happened in the 


as shown in Figs. 5 and 6, on page 3, and this was | Repulse during her last action. 
The first experimental work on aircraft catapults | but the Pup had a wing-loading of 5 lb. per square 


first done in the battle-cruiser Repulse, Squadron | M T 
Comdr. Rutland making the initial ascent in a Pup | was done at the Naval Aircraft Experimental Depot | 
on October 1, 1917. By the beginning of 1918, all | on the Isle of Grain towards the end of the 1914-18 
the battle-cruisers and the giant cruisers Courageous | War, a railway truck being used as a launching car- 
and Glorious had been thus fitted. | riage ; but a satisfactory apparatus was not evolved 
The next step was to fit the capital ships with until considerably later. In the continued experi- | 
magpie sonata “ oo ments, which were made chiefly at the Royal Air- 


two-seater aeroplanes for reconnaissance ; / : u 
These machines required a somewhat longer run | craft Establishment, considerable attention was paid 


for taking-off than the Pups, and the first expedient | ° the question of determining the amount of | 
was to lengthen the platform with portable wire acceleration that the pilots could endure. In this 
extensions, stretched along the gun-muzzles. On | 45°, €xperiments on human guinea-pigs were pre- 
trial, these extensions proved much too portable ceded by a series of diverting trials of a sort that 
an onsite that narrowly escaped being a disaster | would have drawn forth a spate of lurid posters from 
resulting from their frailty. After modifications, a| the anti-vivisectionist bodies. On the edge of 
successful take-off in a two-seater was made from | Farnborough aerodrome, that blasted heath which 
the battle-cruiser Australia by Flight Comdr. F. M. | a8 seen so many strange sights since the debut of 
Fox on April 4, 1918. These platforms, the planked “Cody’s Cathedral” and the first Army airships, 
extensions of which could be dismantled, gave a | Stood the prototype catapult, arranged to discharge 
total run of about 45 ft. The tail of the aeroplane | '*S missile on to a kind of Earls’ Court slide. The 
was raised into flying position with a trestle, and missile was the battered fuselage of an aeroplane, 


the undercarriage was secured to the platform by and strapped into the cockpit, in an intrepid and | 
means of a quick-release gear. With the turret professional attitude, was a large sheep—because | 


trained into the apparent wind, the pilot would 
“* pour the coal on,” and when ready would give the 
signal for the release to be slipped. Fig. 7, on| Where such a light affliction, 
page 3, shows a Sopwith “14-strutter” taking-off Shall win so great a prise.” 

from an extended platform of the type described.| + 4 successful catapult launching was made, however, 
Capital ships usually carried one fighter and one | from the U.S.S. North Carolina in November, 1915. 





* “© happy band of pilgrims, 
Look upward to the skies, 


that, on sighting Culley, Admiral Tyrwhitt made the | 


The obvious solution was to build the plat- | cannot be or is not launched in action, it can become | 





that was the nearest approach to a naval pilot that 
the R.A.E. scientists could think of or that the 
Admiralty would permit.—Woosh !—The expression 
on the sheep’s face was something that the writer 
will never forget, and this was the first and only 
occasion on which he has been actually physically 
sick with laughter. 

The early ship catapults had the propulsive ram 
(bearing no relation to the one in the episode just 
described) operated by high-pressute air. This was 
a convenient form of energy in that all regular 
warships have a compressed-air system for charging 
their torpedoes and the recoil mechanisms of their 
guns ; moreover, it is a form that is easily controlled 
| and lends itself to nice regulation. But installations 
| driven by compressed air are forbiddingly heavy, 
| and when mounted on a ship’s deck they invariably 
leak. The air-driven catapult has been supplanted, 
therefore, by gun-operated types powered by a 
charge of propellant explosive, the weight of which 
can be varied to suit the conditions of launch, and 
the violence controlled by the use of large-diameter 
sticks of propellant to yield slow burning. These 
charges are fired in the same way as those in quick- 
firing guns. The abandonment of compressed air 
in favour of an explosive charge for catapult pro. 
pulsion has had a parallel in the discharge of tor- 
pedoes from the above-water tubes of surface vessels. 
Here, too, compressed-air propulsion was tried and 
revealed the same limitations, to be superseded in 
most navies by gunpowder or cordite cartridges. 

Contrasted with the sheep episode, personal 
experience of being catapulted seems too dull to 
relate. It seemed prudent to hold the control 
column of the aircraft in a normal position and to 
hope for the best, not forgetting a brief prayer to 
St. Lawrence, Deacon of Rome (broiled on a grid- 
iron, A.D. 258). 

The recovery of a seaplane thus launched calls 
for good seamanship on the part of the warship’s 
captain. If there is anything more than a slight 
sea running, the usual practice is for the ship to 
' make a sharp turn, thereby creating a smooth patch 
or “‘ slick ” on which the seaplane can alight safely. 

The latest development in catapulting aircraft 
has been to equip certain merchantmen with what 
appear to be monorail runways sloping downwards 
over the stem for the launching of Hurricane 
fighters. The latter, judging from the published 
photographs, seem to be substantially unmodified 
Hurricane I landplanes, but the nature of the 
launching apparatus is not clearly revealed. The 
photographs do not suggest that cordite propulsion 
|is employed, and one is led to suspect that some 

form of rocket drive, such as is alleged to be used 
| for assisting the take-off of heavily-loaded bombers 
like the Heinkel 177 and Dornier 217, is used here. 
The runway seems to be some 75 ft. long only. It 
is fitting that this recent (though far from modern) 
recruit to the ranks of ship-borne fighters should 
come from the same stable as the Sopwith Pup ; 














foot against at least 25 lb. for the Hurricane, and 
that is the reason why we cannot hope to see 
Hurricane fighters, or any others, taking-off from 
turret platforms in the manner of their ancestor. 
A ‘possible way of increasing the performance of 
fighters in this class would be to omit the under- 
carriage, which does not appear to be essential for 
the launch and is frequently of no value thereafter, 
since, after a combat over the ocean, the pilot has 
to bale out. In the 1914-18 war, certain Sopwith 
Camels were fitted with detachable undercarriages 
to facilitate alighting on the water. 





PROTECTIVE FINISHES FOR SCIENTIFIC INSTRUMENTS. 
The current number of the Journal of Scientific Instru- 
ments contains a series of three articles on “‘ Protective 
Finishes for Scientific Instruments and Apparatus.” 
Mr. A. J. Philpot, Director of Research, British Scientific 
Instrument Research Association, has written a foreword 
and Dr. H. Sutton has contributed the first article, which 
deals with protective chemical and surface finishes. The 
second article, on anodic oxidation of aluminium and 


| aluminium alloys, is by Dr. E. Bovey, and the third, on 


protective paints and varnishes, by Mr. W. E. Wornum, 
M.C., B.Sc. A few copies of the issue of the Journal are 


| available and may be obtained, price 3s. 6d. each (postage 


included), from the Secretary, The Institute of Physics, 
at the University, Reading, Berkshire. 
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‘THE GAS INDUSTRY IN THE 
NATIONAL ECONOMY.* 


‘ae simple fact of the growth of the gas industry to 
ite present size and ubiquity is sufficient proof that it 
performs @ necessary public service ; and the heavy 
demands made upon the resources of the industry 
during the present war are adequate confirmation that 
it has a real place in the national economy. While we 
who serve this industry have little doubt as to its value 
and importance, it is well that we should examine the 
basis of our belief and state that basis in a manner that 
may be understood by those less familiar than we are 
with the responsibilities we endeavour to discharge. 
We should go farther and attempt to visualise the con- 
tribution that we can make in the future. It is 
essential for the good of the nation that considerations 
of political or commercial opportunism should not rule 
the future development of so important a part of the 
national economy as fuel usage. The problems 
involved are fundamentally technical and economic, 
and satisfactory solutions will be found only if full 
weight is given to these basic technical and economic 
aspects. On such grounds it is possible to state 
emphatically that development of gas supply on a 
scale much beyond our present record would confer 
large benefits upon the community. 

This densely-populated island has few natural 
resources from which to win alivelihood. The fertility 
of the land, the underground deposits of coal, and the 
skill of the people are, indeed, our only major assets. 
Neither of our two main natural resources is unique 
in the world, and the economic greatness of this country 
has been due to the skill and inventiveness that have 
been shown in using them. Other countries also have 
natural resources, some in greater variety and extent 
than ourown. Prosperity, certainly, and even survival 
as an influential economic power, will depend upon our 
ability and determination to use in the wisest manner, 
and with the maximum efficiency, our own natural 
resources. The fact that our indigenous coal deposits 
have been computed as sufficient to last, at the present 
rate of consumption, for some five to seven centuries 
does not condone their extyavagant use. 
easily worked deposits have naturally been exploited 
first and increasing difficulty of winning, together with 
the need to avoid wastage of man power, will make it 
more than ever necessary to use coal efficiently. 

Potential chemical energy stored as coal underground 
is a long way from the heat or power required for the 
multitudinous purposes of a highly-organised com- 
munity, and between the two there lies a succession of 


The more | 


Physical conversion of coal (as contrasted with 
chemical processing) may be defined as the liberation 
of its energy by combustion and the transmission of 
this energy either as heat or electricity. The term 
“‘ physical conversion”’ is used because the process 
involves the conversion of potential chemical energy in 
the coal to kinetic energy in the molecules of the heat- 
transmitting medium or in the electrons of the con- 
ductors. Because the combustion of coal can be con- 
ducted more efficiently, and with fewer disadvantages, 
on a large scale than on a small scale, there is the possi- 
bility of improving the utilisation of coal by carrying 
out this combustion at large central stations and 
conveying the energy to the point where it is required. 
The transmission of heat energy in steam or hot water 
has not been developed to any great extent in this 
country ; it is more usual to convert the heat energy 
into electrical energy and distribute it in that form. 
It must be remembered, however, that when the 
chemical energy of coal is converted to heat by com- 
bustion there takes place a change in the quality of the 
energy which may be described as a fall in energy level 
or, in thermodynamic terms, an increase in entropy. 
This is not necessarily a disadvantage if the heat is to 
be used as such. When that heat energy is up-graded 
to such forms as mechanical power or electrical energy 
this can only be done with a substantial loss, which, 
however, is justifiable for such specialised purposes as 
power or communications. On the other hand, when 
that up-graded energy is used for the,production of 
heat normally required for domestic purposes it repre- 
sents a wasteful series of operations. 

A third principle employed in fuel technology involves 
the conversion of the potential chemical energy of coal 
to potential chemical energy stored in a substance more 
suitable to the use for which it is required. The new 
substances may be solid, liquid or gaseous and may have 
properties differing only slightly or differing very 
widely from those of coal. The processes employing 
this principle include such operations as carbonisation, 
gasification and hydrogenation, as well as the more 
complex combinations of processes employed in the 
synthetic chemical industry. It is characteristic of 








all the products of chemical conversion that they can 
be handled, distributed and stored without loss (except 
that due to accidental spillage or leakage) and the | 
energy is concentrated in a small weight of material, | 
making for low cost of storage and distribution. 





| 





in Table I, herewith. At the same time, about one- 
third of the sulphur in the coal is recovered in a form 
which can be used for the production of sulphuric acid, 
and part of the nitrogen is recovered in the form of 
ammonia. 

The proportions of gas and coke made can be varied 
within wide limits, and some of the gas supplied is 
produced by complete conversion of coal to gas. At 
the present stage of development there is still a very 
large demand for fuel in solid form ; some nine million 
to ten million tons of coke are produced annually by 
the gas industry alone, and the coking industry, with 
coke as its main product, produces about 14 million 


TaBLE I.—Therms Obtainable from a Ton of Coal. 











ere Potential Percentage 
Therms. on Coal. 
75 therms of ee ie 75 25 
3 gallons of benzole 5 1-7 
11 gallons of tar ée 20 6-7 
10 ewt. of coke 140 46-6 
240 80-0 











tons, most of it for the iron and steel industry. Nearly 
10 per cent. of the total gas sold by the gas industry 
in 1938 was purchased from coke ovens. This is a 
development which took place almost entirely between 
1921 and 1938 and has proved a valuable contribution 
to the national fuel economy by enabling good use to 
be made of gaseous fuel that is surplus to coke-oven 
requirements and was formerly wasted. It has enabled 
gas to be sold for industrial purposes on a very large 
scale and at a low price and is an excellent demon- 
stration of the value of co-ordination between different 
branches of the fuel industry. 

Viewing the gas industry as a whole, it is seen to be 
an organisation operating a highly efficient 8 
for the chemical conversion of coal, which has been 
built up gradually over the past 130 years and has 
proved its value and adaptability under conditions of 

and war and under monopolistic and com- 
petitive trading conditions. Its creation and main- 
tenance has not been achieved without cost, but the 
cost has been carried by gas consumers without the 
price of gas being any higher than its value to the user, 
as judged by the cost of using raw coal or other alter- 


Over 20 per cent. of the total coal required for use in | natives.. A substantial proportion of the total price 
Great Britain is subjected to chemical conversion | of gas represents payment for making the supply and 
processes before use, mainly by the coking and gas| service available, and the next task of the industry 
industries, each of which processes over 10 per cent. of | is to ensure that the service so established and main- 


operations. At every stage in these operations coal | the coal required for home use. The coking industry | tained shall be used: to such an extent that the con- 
exhibits numerous disadvantages and inadequacies, | is primarily concerned to produce coke as a chemical | sumer and the nation obtain the fullest value for the 


redeemed only by the single feature that it is 4 con- 
centrated store of energy in a form which can be 
retained for use when needed without substantial loss. 


The practical effect of these drawbacks is seen by the | 


degree to which fuel oil has replaced bunker coal in the 
ships of this country, even though we have the coal 
but need to purchase the fuel oil overseas and bring it 
long distances to our ports. In the United States, 


| reducing agent for iron ore, but it produces gas and tar 
|also. The gas industry is primarily interested in pro- 
| ducing and distributing fuel in gaseous form, but has 
given much attention to the development of coke as a 
| smokeless solid fuel and to tar as a raw material for 
| chemical and constructional uses and as a liquid fuel. 
| Britain has great need of liquid fuels for transport and, 
| although the coking and gas industries can produce 


where both coal and oil are indigenous, petroleum was | 80me 110 million gallons of motor spirit and other light 
supplying about half the total fuel requirements of the | hydrocarbon liquids annually, this is a very small part 


country. 


These limitations and deficiencies of coal in | of the total requirement, and the demand has led to 


its raw state have led to the development of specialised | projects which have liquid fuels as their main product. 


branches of fuel technology aiming at providing the 


energy obtainable from coal in a form which lends | striking improvements in efficiency since it was first | 


| The technique of chemical conversion has undergone 


itself better to efficient, cleanly and convenient use for | introduced, but its possibilities are still very far from 


specific or general purposes. It is appropriate to 
consider the various lines of development under the 
headings of the technical principles involved. 
Mechanical methods form the first category and 
include the colliery operations of ash removal, breaking 
and screening. 
moved is limited by the intimacy of its admixture 
with the coal and the amount of combustible matter 


exhausted. 

| The gas industry was established primarily for the 
| purpose of making, distributing and selling gas rich in 
| hydrocarbons as an illuminant. Essentially, it is a 
service provided for the individual small user, in close 


| strong local interest. The degree of interest in the 
small user was greatly increased when, at the close of 





The extent to which ash can be re- | contact with his needs and composed of units having @| p.auctionin the quantity of coal delivered 


that it is permissible to reject with the discarded ash. | the last century, the prepayment meter was introduced 
Breaking and sizing coal makes it possible to supply | and gas undertakings accepted responsibility for the | 
to the user a product of more uniform character, better | Provision of house piping, lighting fittings and cooking | 


suited to mechanical handling and mechanical stoking. 
By using coal in the pulverised form it is possible to 
endow it with some of the advantages of a fluid fuel. 
Such devices do much to mitigate the natural dis- 


| apparatus in the smallest households. 
| tion of a thermal-unit basis of selling gas, 
Regulation Act of 1920, was a recognition of the 
that the industry had accepted as its major function 


advantages of coal as a fuel, but their use is of necessity | the supply of fuel for heating purposes. 


restricted to the relatively large user who can afford 
the cost of installation and maintenance. The develop- 
ment of such mechanical methods requires careful co- 
ordination. Coal cannot be broken into one single 
size alone (except dust), and it is important that the 
requirements of appliances using each particular size 
should be correlated closely with the means of producing 
that size and with the ability to sell and use the other 
sizes produced at the same time. Mechanical methods 
are a mitigation rather than a removal of fundamental 
inadequacies. 





* Presidential address to the Institution of Gas 
Engineers, delivered by Mr. E. V. Evans, O.B.E., at the 
80th Annual General Meeting, held in London on June 9, 
Abridged. 


1943, 


|cess that can be carried o 


Chemical conversion of coal to gaseous fuel is a pro- | & we rs § 
ut, theoretically, with the |c0@l. The 750 million therms annually involved are 


ll proportion of the total | doing the work formerly done by a quantity of not 


expenditure of a very sma 


| energy contained in the coal, though in practice it is 


| necessary to expend a rather larger proportion than 


| that theoretically required in order to obtain a reason- 


able speed in conversion and to avoid excessive capital regarded as 
n| the house, 


h | from the coal cooker, the net saving of coal is 15 million 


| charges. The actual thermal efficiencies obtained i 
| normal working approximate to 80 per cent., thoug 
some large modern installations may approach 90 per 
cent. Normally, not all the potential energy is re- 
covered in the form of gaseous fuel, a large part being 
obtained as potential energy in coke. 
gasworks practice would result in there being obtained, 


from the 300 therms potentially available in a ton of | 
voal, 240 therms, in the forms and proportions shown | 





The introduc- | eg 
in the Gas | Tather than exact measurement to show in figures the 


fact | benefits that have been and could be derived from the 


| shows large gains. 


| 
| 


} 


Typical modern 
aF | sumer of doing his cooking in this way is not more, 


money and resources expended. The advantages to 
the user, and to the community as a whole, of using 
gaseous fuel more extensively in place of solid fuel are 
very great. Technically, the change is quite practic- 
able and, by developing, but not necessarily appreciably 
extending, the existing organisation for gas distribution 
and service, the cost to the domestic user, at least, 
need be no higher than the present expenditure on 
fuel. Where solid fuel can be used efficiently, it is 
likely to remain cheaper than gaseous fuel (unless 
other factors, such as convenience, have an over- 
riding importance) and for this purpose coke will 
remain available. 


TABLE II.—Estimated Savings by Abolishing Use of 
Raw Coal. 





Saving in coal 


= 15,000,000 tons 
Production of tar .. 


110,000,000 gallons, 


- benzole 30,000,000 gallons. 
-, sulphur 45,000 tons 
ammonia 30,000 tons 


by road .. ee ee es of 
Reduction in ash disposal pee oon 


” smoke emission 
Although it is necessarily a matter of estimation 


20,000,000 tons. 
2,000,000 tons. 
540,000 tons. 


SO2 emission 800,000 tons. 





replacement of solid fuel, a conservative ‘estimate 
Rather more than half the total 
as sold is used for domestic cooking in replacement of 


less than 25 million tons of coal, yet this gas is produced 
from only ten million tons of coal, and five million tons 
of coke is obtained at the same time. If the coke be 
necessary to supplement the heating of 
which no longer receives the waste heat 


tons a year. Apart from the added convenience to 
the user, the benefits derived annually from this 
reduced use of raw coal may be estimated to be as 
shown in Table II, herewith. The cost to the con- 


and is usually less, than the former expenditure on coal. 
(To be continued.) 
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Fie. 1. 


HIGH-VOLTAGE DIRECT-CURRENT | a portable form suitable for loading on to lorries, and | 


also as completely protected units for transport by rail. 
The main items in the testing equipments, apart 
from the valves, are the step-up transformers, the | 


TESTING EQUIPMENT. 


For the routine testing of electrical equipment, such 
as large machines and cables, the use of direct current, 
in place of alternating current, offers considerable 
advantages. This is particularly the case when the 
equipment concerned is of high electrostatic capacity, 
since if alternating current is used the kilovolt amperes 
required to supply the capacity current will be very high, 
necessitating heavy and expensive testing plant. For 
example, to test a two-mile length of 6,600-volt cable 
at 12,000 volts and 50 cycles, a 60-kVA testing trans- 
former would be required ; a five-mile length of 33,000- 
volt cable tested at 50,000 volts and 50 cycles would 
require one of 1,250 kVA ; and if the test were carried 
out at 66,000 volts, a 2,200-kV A set would be necessary. 
If, however, high-voltage direct current is used for such 
tests considerable reduction can be made in the capacity, 
size and cost of the equipment. Once the cable is 
charged, the only current flowing is the sum of the 
resistance, leakage and absorption currents, which will 
only amount to a few milliamperes. 

The saving of weight, with the consequent ease of 
transport, makes direct-current testing equipment of 
considerable interest to supply undertakings as, in 
addition to its convenience for the pressure testing of 
cables immediately after laying, it may be used for 
periodically testing the cables in service. With routine 
tests it is sometimes possible to detect deterioration of 
insulation and the formation of defective spots, or 
incipient faults, before breakdown occurs. This allows 
defective cables to be taken out of service for repair 
before breakdown has occurred, thus obviating the 
risk of damage of plant and loss of revenue. A series 
of high-voltage direct-current testing equipments, 
employing thermionic valves as rectifiers, has been 
developed by Messrs. Ferranti Limited, of Hollinwood, 
Lancashire. These are constructed in various forms and 
may be supplied for permanent installation or in types 
suitable for transport. Among the latter class, there 


InTEeRIOR OF Moron Van EqQuirrep ror CABLE TESTING. 


are equipments mounted on a truck to facilitate move- | 


ment about a factory floor, or installed in a van or 
trailer for road transport to different parts of a supply 
system. 


Fia. 


filament transformers and the control gear. 


step-up transformers have been specially developed 
for the service required ; weight has been reduced to | 
the lowest practicable limit and the insulation arranged 
for the particular loading conditions of direct-current 
testing. The filament transformers have their secondary 
windings insulated for the high-voltage conditions | 
under which they have to work. The secondary con- 
nections are brought up to an insulating pillar provided 
with an Edison screw cap for connection to the filament 
A detachable insulating pillar is | 
provided for each filament transformer to support the | 
anode end of the valve, a spring-operated contact cap | 
A three-range milli- 
ammeter is mounted on this support. This gives full 
It is 
arranged to turn round the vertical axis, so that the 
operator can observe the reading irrespective of the 
position of the filament transformer in relation to the 
The ranges of the milliammeter are 
changed by means of a switch operated by a long 
insulated rod, so that the range may be altered during 
The 


end of the valve. 


being provided for this purpose. 


scale deflection at 2, 20 and 100 milliamperes. 


control panel. 


a test when the equipment is under voltage. 
milliammeter is enclosed in a coronaless metal shield 
and has a surge-protection device. A fuse in series 
prevents damage to the instrument movement by 
excessive current. These valve connections may be 
seen in Fig. 2, on this page, which shows a two-valve 
150-kV direct-current testing equipment. 


Variation in the high-voltage output is obtained by | 


means of a moving-coil regulator, which gives smooth 
and uniform variation in voltage from approximately 
5 per cent. to the maximum. The regulator allows the 
voltage to be applied gradually from a low value to 
the required maximum without surges, which are liable 
to cause damage to the insulation under test, and to 
give misleading results. The control panel is con- 
tained in a wooden cabinet arranged so that it can be 
completely enclosed for transport. 


| with sockets to suit the various multi-pin plugs on the 


An example of this latter class is illustrated | 


in Fig. 1, on this page, which shows the interior of a | 
motor van equipped for cable testing which has been | 


built for the Electric Supply Department of the City 
of Birmingham. The testing equipment is mounted in 
the rear of the van; 


control apparatus and protects the operators from the 
high-tension gear. 


the compartment shown in| 
Fig. 1, which is behind the driver’s cab, houses the | 


Equipments are also constructed in ' 


interconnecting cables. These are marked so that the 
possibility of mistakes in connecting up is minimised. 
In single-valve equipments, the control panel is pro- 
vided with space and is drilled for a second valve, so 
that it can be converted to two-valve working if 
necessary. The low-tension interconnections are of 
C.T.S. flexible cable, and the plugs are provided with 


withdrawn after insertion. For the high-voltage con- 





The | 


It is provided | 
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2. Two-Vatve 150-kV Testing Equipment. 
nections, bare flexible cables are used and the end 
terminals are of such length that safe spacing is 
obtained. This can be seen from Fig. 2. 

Additional items in these equipments are protective 
resistances provided to reduce the voltage drop across 
the valve should a fault occur and to suppress high- 
frequency oscillations in the high-voltage circuit. 
| Two sets of resistances are provided for each equip- 
ment; one is of high resistance and is intended for 
use for all tests in which the current taken is small. 
| This condition applies to all good cables on which 
| breakdowns are not expected. The other set, of lower 
resistance, is capable of carrying 50 milliamperes. It 
is intended for use on fault localising or when burning 
out faults. A kilovoltmeter on the control panel 
indicates the R.M.S. kilovolts on the secondary of the 
step-up transformer. This instrument is also scaled 
|in red to indicate the open-circuit direct-current volts 

per valve at the output terminals of the equipment. 
If, however, an appreciable load current is taken, as 
when burning out faults in cables, the load and valve 
characteristics so affect the direct-current voltage that 
it cannot conveniently be determined from the alter- 
nating-current voltage and will be something less than 
the nominal value, owing to a drop across the valve 
and protective resistances. In such cases, the most 
satisfactory method of measuring the actual direct- 
current voltage is to connect an electrostatic volt- 
meter across the high-voltage direct-current terminals. 
On the completion of a test it is necessary that all high- 
voltage parts and the cable under test should be dis- 
charged before they are touched, and a discharge stick 
is provided for this purpose. It consists of a long 
insulated handle fitted with a discharge resistance, 
hooks and a flexible earth lead. 

A series of standard testing equipments is constructed, 

the rated output voltages of which are based on the 
types of valve available. In the choice of an equip- 
| ment, it is recommended that an ample margin should 
be allowed over the maximum test voltage required 
in order to ensure that this latter is maintained under 
all operating conditions and to cover any voltage drop 
which may occur across the valves, or protective 
| resistances, due to the load current taken during the 
test. The nominal output voltage, which is the maxi- 
|mum open-circuit voltage, should be at least 25 per 
cent. greater than the maximum test voltage required. 
| For each size of valve, in the standard testing equip- 
ments, four circuit arrangements are possible. These 
are illustrated in the diagrams reproduced in Figs. 3 


| to 5, on the opposite page, The voltages indicated on the 
| screwed collars so that they cannot be accidentally | diagrams are based on the use of valves with an open- 
' circuit voltage of 100 kV and show the test voltage 
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| the high-tension connections, and (b) the connections for 
| testing between the conductors of a three-core cable. 
|The third conductor and the sheath are both con- 
|nected to the earthed mid-point lead, the voltage 
between either conductor and the earthed conductor 
jand sheath being half the testing voltage between 
| conductors. Three applications of voltage are necessary 
| to test a three-core cable completely by this method. 
| With this scheme, a definite electrostatic capacity 
| is necessary between one of the main output terminals 
and the earthed lead, in order to build up and maintain 
(eem.4) “ENGINEERING” the direct-current voltage ; otherwise there will be ho 
| potential between the main direct-current terminals. 
In cable testing, this capacity is usually provided by the 
| cable itself, but when apparatus of negligible electro- 
| static capacity is being tested, separate stabilising 
| condensers must be provided and connected up as 
| shown at Fig. 4, (c). These can be of quite small 
| capacity. 
in Scheme III, shown in Fig. 5, the high-voltage trans- 
| former operates with the high-tension windings in- 
sulated : one end for half the voltage of the equipment 
| and the other end for the full voltage. The connec- 
| tions between the units are the same as for Scheme II, 
| but one direct-current terminal is earthed. One of the 
| filament transformers is insulated for the full voltage 
| of the equipment, and the other is operated at, or near, 
|}earth potential. The high-tension connections are 
shown in Fig. 5 (a) and the connections for testing 
| three-core cables at (6). This equipment will test 
| between any one conductor and sheath, up to the 
| maximum voltage rating of the set. If the apparatus 
|under test has negligible electrostatic capacity, a 
stabilising condenser is necessary as with Scheme II. 
The connections are shown in Fig. 5 (c). This equip- 
| ment can be used for testing single-core cables to the 
full-voltage rating of the set if one stabilising condenser 
| is available, or if another cable can be used for stabilising 
| the half-voltage terminal. The high-tension connec- 
tions for testing single-core, belted, and S.L. (separately 
| lead-covered) cable are shown, respectively, in Figs. 6, 
7, and 8, an auxiliary stabilising cable being indicated 
in Fig. 6. 
The increased insulation necessary for full-voltage 
working under Scheme III, if incorporated in the trans- 
| former construction, would sometimes result in heavy 
units, and to limit the weight of individual parts, the 
step-up transformer and high-voltage filament trans- 
| former on equipment for 120 kV and upwards are 
| provided with insulation for half the working voltage. 
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Fie. 10. 450-kV Portaste Testine EQuipMeNt. | Full insulation is provided by insulating the trans- 

: ’ | former tanks for half the maximum voltage of the 
which may be obtained with the various arrange-| Scheme II, illustrated in Fig. 4, employs two valves equipment above earth, by mounting them on insula- 
ments. | and gives a high-voltage direct-current output with the | tors and supplying the primary excitation to the 


Scheme I, shown in Fig. 3, is the simplest arrange- | mid-point permanently earthed. This connection gives | step-up transformer and high-voltage filament trans- 
ment. It employs one valve and gives high-voltage | double the voltage of that employed in Scheme I for | former through insulating transformers provided with 
direct current with one terminal permanently earthed. | the same size of valve and transformer, and is the sim- | internal insulation for half the maximum voltage of the 
The high-tension connections are shown at (a) and the plest method of obtaining the highest possible voltage | equipment. 
method of testing single-core cables at (b). For testing | from two valves. Two filament transformers aré used,| Scheme IV is a two-valve combination of Schemes 
three-core cables, two methods of connection are avail-| one for each valve, with the secondary windings | II and III, and can be operated with either the mid- 
able. That shown at (c) requires three applications of | insulated for working at half the maximum voltage | point or one end of the: high-voltage direct-current 
voltage to test the cable completely, but with the|of the equipment. This set-up can also be used for | output connected to earth. The step-up transformer is 
alternative shown at (d), in which two cores are con- | single-valve working as in Scheme I, at any voltage up | insulated as in Scheme III; and one filament trans- 
nected at once to the high-voltage terminal, the three | to half the maximum voltage of the equipment. It is| former is insulated for the maximum voltage of the 
cores may be tested with only two applications of | therefore applicable to the testing of single-core cables. equipment and the other for half voltage, as in Scheme 
voltage. In the event of a fault occurring with this | The arrangement is of particular use in testing three-| II. Insulating transformers are provided for one fila- 
method, a discriminating test would be necessary to core cables, when the insulation to earth may be | ment transformer and the step-up transformer on equip- 


determine the faulty core. ‘less than that between the phases. In Fig. 4, (a) shows | ments for 120 kV and upwards for use when operating 
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with one end of the high-voltage direct-current output 
earthed, as in Scheme III. When operating with the 
high-voltage mid-point earthed, as in Scheme II, or 
using one valve, as in Scheme I, these insulating trans- 
formers need not be used. When testing apparatus of 
negligible electrostatic capacity under Scheme IV, 
stabilising condensers are necessary, as in Schemes 
IT and Ill. 

The localisation of faults in cables and overhead 
lines by resistance measurement is generally difficult. 
The resistance of the conductor itself is low, the resist- 
ance of the fault frequently being many times that of 
the cable core. In addition, the fault resistance is 
often variable, so that it is difficult to maintain a 
steady current for testing purposes. The situation 
may be dealt with by employing the Murray loop test, 
in which two arms of a Wheatstone bridge are replaced 
by a loop formed by the cable under test and a return 
cable from its far end. One end of the battery, normally 
employed, is earthed. With this arrangement, the 
resistance of the fault is of no importance as it is not 
directly measured. The test gives the ratio between 
the resistance of the faulty conductor from one end 
up to the fault, and the resistance of a sound conductor 
plus the remainder of the faulty conductor. Difficulty 
sometimes arises with a battery-operated Murray loop 
test equipment owing to the fault sealing up after 
breakdown. With a high-voltage localising bridge 
used in conjunction with a direct-current testing equip- 
ment this is overcome. Several makes of fault-localising 
bridges suitable for use in connection with high-voltage 
direct-current testing equipments are available. They 
are provided with insulation so that the voltage can 
be applied to the cable through the bridge. The con- 
nections for such an arrangement are shown in Fig. 9. 
The current is passed through the fault until a steady 
value is obtained and location is carried out immediately 
such favourable conditions occur. The scale markings 
on the bridge indicate the position of the fault as a 
percentage of the cable length and the working out of 
formule is not required except in cases in which the 
two cores forming the loop are of different sections. 

The testing equipment supplied to the Birmingham 
Corporation, to which reference has already been made, 
and which is illustrated in Fig. 1, is entirely self- 
contained and is independent of outside power supply, 
as an alternator, driven by the engine of the van in 
which the equipment is carried, is provided. The speed 
of the engine is kept constant automatically when 
driving the alternator. 
nections on site, four cable drums are mounted at the 
rear of the van; two carry the high-voltage cables 
from the testing equipment to the parts under test, 
one the supply cable for use when operating from 
power mains, and the fourth the earthing cable. The 


door leading into the high-voltage compartment is | 


fitted with a gate switch, so that the main contactor 
cannot be closed unless the door is shut. It is further 


interlocked with the discharge switches, so that it is | 


impossible to open the door unless these switches are 
in contact with the high-voltage terminals. The van 
is fitted with two equipments, one with an output of 
150 kV and the other of 80 kV. 

The 150-kV direct-current testing equipment shown 
in Fig. 2 does not require further comment, except to 
say that its connections correspond to Scheme III 
shown in Fig. 5. A further example of one of these 
testing equipments is illustrated in Fig. 10, page 7. 
This has recently been supplied by Messrs. Ferranti 
to Messrs. W. T. Glover and Company, Limited, and 
is required owing to the development of cables oper- 
ating at pressures up to 132 kV. It is a six-valve, 
three-stage equipment giving 450,000 volts direct | 
current, and is suitable both for pressure testing and for | 
burning out faults. The set is portable and, to facilitate 
transport has been arranged in sections of 150 kV. 
The whole equipment need not be transported when the 
highest voltages are not required. A single step-up 
transformer is connected in series with a bank of 
condensers giving a pulsating voltage on one side of | 
six thermionic rectifying valves and maintaining a 
bank of condensers on the other side at a constant 
potential. The voltage is controlled by a motor- 
operated moving-coil regulator fitted with a zero 
interlock to prevent the closing of the main contactor | 
except in the minimum voltage position. 





FACTORY ACCIDENTS.—Speaking in the House of | 
Commons recently, the Minister of Labour and National | 
Service stated that accidents reported under the Factories 
Act were: for 1939, 1,104 fatal and 192,371 non-fatal ; 
for 1940, 1,372 fatal and 230,607 non-fatal; for 1941, | 
1,646 fatal and 269,632 non-fatal: and for 1942, 1,363 
fatal and 313,267 non-fatal. The numbers of workpeople 
employed were constantly changing, and he could 
say that the percentage of accidents, related to the total 
numbers employed, was approximately 3-4 in 1940, and | 
3-8 in 1941. 


In order to simplify the con- | Denis Harper, B.Se., Bingley, Yorks. ; 


| Rugby Engineering 
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INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Associate Member.—Frederic Harry Beasant, B.Sc. 
(Bristol), Nevilles Cross, Durham; Robert Frederick 
Beaton, B.Sc. (Eng.) (Lond.), Walsall ; Major Roland V. 
Beaver, M.B.E., B.Sc. (Eng.) (Lond.), R.E., London, 
W.5; Herbert Berry, B.Eng. (L’pool.), Liverpool ; 
Frederick Vincent Godfrey Bird, B.A. (Cantab.), Lon- 
don, W.C.2 ; Jan Hugo Bock, Stockport ; Captain John 
Victor Henry Brockhouse, B.Eng. (L’pool.), R.E., 
Chislehurst, Kent; Dr. Josef Bronner, Bournemouth ; 
John Francis Butler, B.A. (Cantab.), Belfast; James 
Tod Carnaghan, B.Sc. (Glas.), Manchester; Thomas 
Clark, Coventry ; Walter John Clenshaw, B.Sc. (Lond.), 
Teddington; George William Deakin, Renfrew; 
Dipl.Ing. Frederick Emanuel, London, 8.W.13; Alfred 
George Parry Evans, Frome, Somerset; Royden 
Charles Golding, M.Sc. (Eng.) (Lond.), Great Yarmouth ; 

| John Constantine Grey, B.Sc. (Eng.) (Lond.), Houns- 
low, Middx.; Richard Hermann, Birmingham; Kurt 
Hlawatsch, Boreham Wood, Herts. ; Clement Ingham, 
| Huddersfield; Andrew Mathis Kamper, Coventry ; 
| Walter Low-Beer, Bradford; George William Mack- 
| intosh, M.A. (Cantab.), Newcastle-upon-Tyne ; Dipl.- 
Ing. Tadeusz Marek, London, 8S.W.1; Arthur Priestley 
Marston, West Bromwich; Hubert James Miller, 
| Ipswich ; Albert Edward Morgan, B.Sc. Tech. (Manch.), 
London, 8.W.14; Frank Neal, Leeds; Richard George 
| Staples, London, S.E.9; Harold Wilfred Summers, 
| Birmingham; Lieut. (E.) Joseph William Tangye, 
R.N.V.R., Bath; Captain Perey Branton Tucker, 
R.E., London, N.W.9; Antony Ronald Vickers, B.Sc. 
|(Eng.) (Lond.), Isleworth, Middx.; Bernard James 
| Wadkin, Nottingham ; Ernest Hurford Whipp, Liver- 
| pool; Arthur Witherington, Birmingham. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
| Associate Member.—Leonard Allen, Mansfield Wood- 





|house, Notts.; Ermest Asquith, Stoke-under-Ham, 
Somerset; Douglas William Berry, B.Sc. (Eng.), 
Coventry; James John Brown, Lancaster; Roger 


Havelock Bryant, B.Sc., Birmingham; James Leslie 
Creighton, Amersham, Bucks. ; Nicholas Charles C. de 
Jong, B.Sc. (Eng.), Bournemouth ; Ing. Josef Ehrlich, 


| London, N.W.8: Elec. Lieut. Clive Umfreville Fisher, | 


R.N.V.R., London ; Bernand Hallows Garside, Derby ; 
Lawrence Woosnam George, Aldershot; Major Eric 
Geoffrey Goodhew, R.E.M.E., London, N.W.7 ; Samuel 
Frank Hay- 
hurst, London, W.5; Henry Barrington Hughes, B.Sc., 
Glasgow ; Edward Gerald H. Jackson, Northampton ; 
Gordon Charles Maynard, B.Sc. (Eng.), Southampton ; 
James Robert Naylor, Edgware, Middx.; Lt.-Col. 
James Meyrick Neilson, R.E.M.E., Home Forces ; 
Maurice Raymond Neville, M.A., Walton-on-Thames ; 
Cecil Arthur L. Nicholls, Kings Langley, Herts. ; Peter 
Ormiston, Bramcote, Notts.; John Beresford Owen, 
Hounslow, Middx.; Stafford George Poole, Peter- 
borough ; Charles Samuel A. Pring, London, 8.E.1 ; 
Robert Edgar Rimes, B.Sc., Otley, Yorks.; Edgar 
Louis J. Ronlez, London, 8.W.7; Arthur Edward Shall- 
cross, Manchester; Duncan Sharp, Alexandria, Dum- 
bartonshire; Ebenezer George Simmons, Brighton ; 
Charles Norman Smith, London, S.E.1 ; Thomas Clark 
Somerville, Lanark ; Horace Albert Springer, Enfield, 
Middx. ; Alexander Steele, Coventry ; Elwyn Thomas, 
B.Sc. (Eng.), Cardiff; Squadron Leader Wilfred 
Charles Vaughan, B.Sc., Ph.D., R.A.F.V.R., Home 
Forces; Derek Oscar Walter, North Wembley ; Roy 
Witty, B.Se., Ph.D., Hale, Cheshire; Joseph Walter 
Woolley, London, N.W.11. 
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PERSONAL. 


Mr. JAMES WINK, manager of the Aberdeen branch 
of Messrs. The General Electric Company, Limited, has 
retired and has been succeeded by Mr. G. 5. ROBERysoy, 

Mr. J. B. Exwiior, deputy general manager of the 
Southern Railway Company, has been appointed sir- 
man of the managing committee of the Railway R« rch 


Service, in succession to Mr. R. Bei, C.B.E., WA 


M.Inst.T., who, as stated on page 508 of our iss of 
June 25, has now retired from the position of as nt 
general manager of the London and North Eastern 


Railway Company. 

Mr. ANDREW WHYTE has been appointed chai in 
land Mr. WILLIAM BUCHANAN, managing direct of 
| Messrs. Pease and Partners, Limited, Darlington. Mr. 
R. MaTHer, who is chairman of Messrs. Skinningrove 
Iron Company, Limited, Saltburn-by-the-Sea, Yorkshire, 


has been made a director in succession to the late RD 
GAINFORD. 

Dr. J. R. I. Heppurn has been elected Presiden! of 
the Electrodepositors’ Technical Society for the ycar 
1943-44. 





Mr. R. A. CONSTANTINE has been re-elected to serve 
on the Committee of Lloyd’s Register of Shipping as 
joint representative of the Tees District and Whitby 
Shipowners’ Association and the Tees-Side Chamber of 
Commerce. 

The honorary degree of LL.D. of the University of 
Glasgow has been conferred upon Dr. T. 8S. PATTERSON, 
Emeritus Professor of Organic Chemistry in the Uni- 
versity. 


Mr. ArTuHuR Gover, B.Sc., F.R.Ae.S., has been 
re-elected President of the Royal Aeronautical Socicty 
for the year extending from October, 1943, to September, 
1944. Dr. H. Roxpere Cox, D.LC., B.Sc., F.R.Ae.s., 
and Mr. E. F. Rew, F.R.Ae.S., F.R.S., have been 
re-elected vice-presidents for the same period. 

Mr. W. H. Brooks has been re-elected chairman, 
Mr. J. FLoop, vice-chairman, and Mr. J. J. Smira, 
M.I.E.E., honorary treasurer, of the Association of 
Supervising Electrical Engineers for the session 1943-44. 

Dr. E. W. Smrra, C.B.E., F.LC., M.1.Chem.E., 
| M.I.Gas E., who, as stated on page 328 of our issue of 
| April 23, has been elected President of the Institute of 
Fuel for the session 1943-44, has been awarded the 
Birmingham Medal of the Institution of Gas Engineers. 

Mr. E. H. Browne, Mr. M. G. Burrows and Mr. J. 
LATHAM have been elected directors of Manchester 
Collieries, Limited. 

Dr. W. G. Oe, M.A., B.Sc., F.R.S.E., who has been 
Director of the Macaulay Iristitute for Soil Research, 
Aberdeen, since 1930, and is also research lecturer in 
soil science in the University of Aberdeen, is to succeed 
Sm Joun Russert, D.Se., F.R.S., as Director of the 
Rothamsted Experimental Station on the latter’s retire- 
ment, under the age limit, on September 30. 

Mr. W. J. MARSHALL, M.I.Mech.E., technical manager 
of Messrs. Aveling-Barford, Limited, Grantham, is 
retiring from active participation in the business after 
many years’ service. He will, however, continue to 
act in a consultative and advisory capacity. No 
new appointment will be made, and, in future, Mr. 0. 3. 
PENN will be responsible for all technical matters, 
assisted by Mr. C. W. WiLcock, who now becomes 
assistant chief engineer. 





AIRGRAPH MAIL TO AUSTRALIA.—The first regular 
Airgraph mail from the United Kingdom to Australia 
arrived on June 23. The mail left London on June 5, 
taking only 18 days to reach Melbourne. 


ENGINEERING STUDENTS AND GAS-PRODUCERS FOR 
Roap VEHICLEs.—On Saturday, June 19, a party of 
members of the Metropolitan Graduate and Student 
Society of the Institute of Transport visited a road 
vehicle depot of the London Passenger Transport Board, 
and were given the opportunity of studying the servicing 
equipment for the gas-producer units fitted to omnibuses 
operating on regular services from the depot. 

TENNESSEE VALLEY WATER POWER PLANTS.—A new 
| hydro-electric plant, which forms part of the Tennessee 
Valley Authority’s system, has recently commenced 
operations. This is at the Douglas Dam, which stores 
the waters of the French Broad River. Work was com- 
| menced on the site of the dam in February, 1942, and ft 
| constitutes one of the 16 dams which are now spaced out 
over the seven States bordering the Tennessee Valley. 
|all of the hydro-electric plants being worked by the 
| Federally-controlled Authority. Some 10,000 million 
| kWh are now being transmitted annually from the plant 
to various works engaged on the production of war 
| materials. It may be recalled that a detailed account 
| of a number of the Tennessee Valley Authority’s power 
| stations, and of the scheme as a whole, appeared in 
ENGINEERING, vol. 151, page 1, et seq. (1941). 
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NOTES FROM THE NORTH. 
GLASGOW, Wednesday. 

Scottish Steel Trade.—There is no reduction in the pro- 
duction of the Scottish steelworks. Plates are still the 
most urgently needed product being used for ship- 
building, locomotive construction and other purposes. 
Sections and bars are also required in large quantities. 
Steel arches and props for collieries, steel rails, etc., are 
jn continuous demand and numerous orders are circulat- 
ing for sheet bars and billets. There is no alteration in 
prices, Which are: Boiler plates, 171. 12s. 6d. per | 
ton; ship plates, 161. 3s. per ton; sections, 151. 8s. per | 
ton; medium plates, 3 in. and thicker, rolled in sheet 
mills, 21/. 15s. per ton; black-steel sheets, No. 24 gauge, | 
22]. 15s. per ton; and galvanised corrugated sheets, | 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. | 


| 


Valleable-Iron Trade.—Work in the Scottish malleable | 
jron trade is proceeding steadily and there is no notable | 
feature to report. Market prices show no change and 
are as follows :—Crown bars, 151. 12s. 6d. per ton; No. 3 
bars, 131. 12s. 6d. per ton; No. 4 bars, 131. 17s. 6d. per 
ton; and re-rolled steel bars, 171. 15s. per ton, all for 
home delivery. 


Scottish Pig-Iron Trade.—Hematite and other low- 
phosphorous irons are not very plentiful, but imports of 
North African ore are expected to improve the position 
in this branch of industry. Foundry and basic irons are 
being produced in satisfactory quantities. The following 
are the current market quotations :—Hematite, 61. 188. 6d. 
per ton; basic iron, 61. 0s. 6d. per ton, both delivered at 
the steelworks ; and foundry iron, No. 1, 61. 5s. 6d. per 
ton; and No. 3, 61. 3s. per ton, both on trucks at makers’ 





yards. | 








| 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—There is a continuous demand for 
high-speed tool steel, the make of which is very extensive. 
Deliveries of low-tungsten steel are more satisfactory, 
and this is helping some sections of the tool factories to 
clear off arrears. There is still a scarcity of the high- 
tungsten qualities. A large quantity of the 4-6 type of 
molybdenum-tungsten high-speed steel is being made, 
the patent of which was placed some time ago at the 
disposal of the Ministry of Supply by Darwins Toledo. 
No royalties are payable during the war in respect of 
the manufacture, sale and use of this special steel for 
Government requirements, and all members of the | 
High-Speed Steel Association are allowed to make it. | 
The scarcity of alloys directs attention to scrap steel | 
containing tungsten and other alloys. The high-tungsten | 
variety of steel scrap is sold at 1s. 5d. per pound in solid 
form and at 10d. per pound for turnings. The molyb- | 
denum 4-6 high-speed steel scrap is sold at 9d. per pound 
for solid metal and 5d. per pound for turnings. Magnet- | 
steel scrap containing 5 per cent. to 6 per cent. of tung- 
sten is sold at 427. 10s. a ton. There is an increased 
demand for steel castings, and all the steel foundries 
are actively employed. Brisk business is being done in 
forgings and drop stampings for a variety of purposes. 
The tool trades, although able to give almost normal 
deliveries of some qualities, are considerably behind 
with deliveries of the types mostly required by the | 
engineering trades. Makers of machine tools completed | 
a good deal of their orders of older date in time for| 
installation at Sheffield works during the Whitsuntide | 
holiday period. They are still busy on a variety of | 
orders, chiefly from the steel and allied branches of indus- | 
try. The production of acid-carbon steel is almost at | 
the maximum, and makers of basic steel have heavy | 
commitments which will occupy the resources of the 
makers for a considerable time. Acid case-hardening 
steel billets are quoted at 16/. 12s. 6d. per ton. Basic | 
steel billets are being sold at 131. 17s. 6d. to 151. 7s. 6d. | 
per ton, according to the carbon content. Concrete | 
reinforcing bars are quoted at 16/. 19s. 6d., and untested 
hoops at 181. 7s. per ton. | 








South Yorkshire Coal Trade.—Supplies of coal are on 
the short side, and continual direction is necessary to | 
ensure equitable deliveries. Best South Yorkshire hards 


|exceptionally heavy demand. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The delivery allocations of iron 


and steel are extensive and the orders placed are sufficient | 
| to ensure great activity at the producing plants during | 
| the third quarter of the year. 


Native raw materials are 
plentiful and the recent resumption of the importation 
of certain high-grade overseas ores promises to increase 
the output of commodities, the shortage of which has 
occasioned inconvenience for some time past. Hematite 
irons are required for foundries engaged on the produc- 
tion of heavy castings and an increase in the limited make 
of this material by the transference of basic blast furnaces 
to the production of hematite is most welcome. The 
demand for all descriptions of low-phosphorus iron, 
however, still considerably exceeds the supply and careful 
rationing is still necessary to permit the delivery of 
parcels to those quarters where they are most needed. 
Semi-finished materials are in adequate supply and satis- 
factory attention is being accorded to the claims of 
priority buyers for deliveries of finished commodities. 

Cleveland Iron Trade.—No difficulty is experienced in 
obtaining foundry pig in quantities sufficient for current 
requirements. The make of Cleveland qualities remains 
small and irregular, but orders, for prompt delivery, of 
brands from other producing centres can be placed 
easily and substantial tonnages of Midland iron are 
passing into use in North-East Coast foundries. 

Basic Iron.—The output of basic iron has not fallen 
below the requirements of the local consuming works. 
The whole of the production, however, is retained for use 
at the makers’ adjacent steelworks. 

Hematite and Low-Phosphorus Iron.—Fairly regular 
imports of rich overseas ores are expected and these 
promise to permit further expansion in the production 
of hematite and various grades of low-phosphorus iron. 
In the meantime, descriptions of iron other than those 


| specified have to be accepted for certain purposes. The 
| maximum production of refined qualities is readily 


absorbed. 

Manufactured Iron and Steel.—There is no scarcity of 
semi-finished iron and steel. The increased supply of 
home-made steel billets, blooms and bars is almost 
sufficient to cover present requirements and withdrawals 
from the stock of foreign commodities, in order to keep 
the re-rolling mills fully employed, are now few and 
small. Manufactured-iron producers have extensive 
contracts to execute and expect to book further sub- 
stantial orders. There is a ready outlet for the heavy 
makes of ordinary carbon steel and the production of 
special and alloy qualities is still taken up rapidly, 
Orders for prompt delivery of heavy joists can be placed. 
but the demand for supplies of other classes of finished 
steel is difficult to meet. Specifications for light and 
medium sections are heavily taxing the production 
capacity and buyers are directed to draw supplies from 
the imported stocks. Plates of all descriptions are in 
Large quantities are 
wanted for shipbuilding, tank construction and boiler- 
making. The heavy demand for sheets, railway requi- 
sites, pit props and colliery roofings continues. 

Scrap.—tiIron and steel scrap users are well bought 


land continue to receive adequate supplies, but are 


anxious to place substantial orders for the better grades 
of cast iron and good heavy steel scrap. 








INSTITUTION OF ELECTRICAL ENGINEERS.—The Com- 
mittee of the London Students’ Section of the Institution 
of Electrical Engineers has arranged a visit to the works 
of Messrs. Johnson and Phillips, Limited, Chariton, 
London, 8.E.7. This will take place on Saturday, 
July 10, at 2.30 p.m. Applications for tickets should be 
made, immediately, to the secretary of the Institution. 

Society OF CHEMICAL INDUSTRY: CHEMICAL ENGI- 
NEERING GRouP.—We have received Volume XXIII of 
the Proceedings of the Society of Chemical Industry : 
Chemical Engineering Group. This relates to the year 
1941 and contains the annual report of the Council for 
that year, an account of the proceedings of the 22nd 
annual general meeting, and reprints of eight papers 





are in strong request, as also are all screened and graded | presented to the Group during 1941, together with the 
coals ; washed doubles and singles are going extensively discussions thereon. The papers deal with the design 
to industrial concerns. There is no surplus of coal of | of plant for the concentration of sulphuric acid, by Mr. 
reasonable quality, although such grades as washery | P. Parrish; ventilation in relation to the “ black-out,” 


fines are obtainable fairly easily by those who have 
facilities for their consumption. Small coal is moving 
freely to coke works and electric power stations. Some 
users are receiving a good proportion of outcrop coal, 
which varies in quality, some being almost equal to pit 
coal. The make of coke is adequate, and all industrial 
users are receiving full supplies. There are surpluses of 
patent-oven coke nuts and gas coke for domestic use. 
Many coals previously sold for domestic purposes have 
had to be diverted to meet the increasing demands for 
high priority purposes connected with the war effort. 





| 





by Mr. E. W. Murray; small and medium-size boiler 
plants, by Dr. G. W. Himus; corrosion by phosphorus 
compounds in boiler gases, by Dr. H. J. Bush ; the human 
factor in chemical-engineering progress, by Dr. G. H. 
Miles; the fourth Hinchley Memorial Lecture, by Sir 
Richard Gregory, F.R.S.; condensation of water vapour 
from air, by Mr. M. Hirsch; and the treatment of 
sewage by a system of alternating double filtration, by 
Dr. A. Parker. The volume, the price of which is 21s., 
is published by the Group at 56, Victoria-street, London, 
S.W.1. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTE OF PuHysics.—London Branch: Saturday, 
July 3, 2 p.m., The Royal Society, Burlington House, 
Piccadilly, W.1. Conference on “ The Applications of 
Mathematics to Physics.” (i) “‘ Matrices in Practical 
Mathematics,” by Dr. A. C. Aitken. (ii) “‘ Computational 
Methods and Mathematical Tables,”’ by Dr. L. J. Comrie. 
(iii) ‘‘ Mathematical Solutions by Models,” by Mr. H. L. 
Blackburne. (iv) “ Applications of Elementary Mathe- 
matical Processes, with Special Reference to Circuit 
Theory,” by Dr. S. Whitehead. Industrial Radiology 
Group: Saturday, July 10, 2.30 p.m., The Institution of 
Electrical Engineers, Savoy-place, Victoria-embankment, 
W.C.2. Open Discussion Meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section : Saturday, July 3, 3.30 p.m., Storey’s- 
gate, St. James’s Park, Westminster, S.W.1. Open 
Discussion in the form of a “ Brains Trust ’’ Meeting. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
July 6, 6.15 p.m., The Royal Society of Arts, John Adam- 
street, Adelphi, W.C.2. Ordinary General Meeting. 
Informal Discussion on “ Is it in the best interests of the 
British Motor Industry that its individuality of design 
is retained as a characteristic, or is its overseas market 
likely to be increased and the home market improved, 
by following American trends in design?” to be 
opened by Mr. Cecil Kimber. 


Society or CHEMICAL INDUsTRY.—Friday, July 9, 
The Royal Institution, Albemarle-street, Piccadilly, W.1. 
Annual General Meeting. 2.30 p.m., Election of Officers 
and Annual Report of the Council. 3.30 p.m., Presiden- 
tial Address. 4.45 p.m., Address by Dr. L. H. Lampitt, 
following the presentatiou of the Society’s Medal to him. 
(Two parties will meet for luncheon at 12.30 p.m., one at 
the Trocadero Restaurant, Piccadilly Circus, W.1, and the 
other at Stewart’s, 50 Old Bond-street, W.1.) 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, July 13, 
5.30 p.m., 85/88, The Minories, E.C.3. ‘‘ Whither Coal? ” 
edited by Mr. G. B. Baird. 





NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 


The Welsh Coal Trade.—More than 1,000 miners were 
still on strike at the end of last week in the Swansea 
Valley, involving the stoppage of four collieries. In the 
previous week 3,800 men from nine collieries came out on 
strike as a protest against the penalties imposed upon 
24 hauliers at the Tareni Colliery who were summoned 
for impeding production at the mine. Following a meet- 
ing of the men’s representatives which urged a return to 
work and instructed the executive council of the Miners’ 
Federation to make immediate representations to the 
Home Secretary with a view to getting the men released, 
work was resumed at all but the Tareni Colliery. Later, 
however, men at the Ystalyfera, Blaenant and Dillwyn 
mines came out. It was reported at a later meeting that 
the Home Secretary had postponed his decision until 
the end of the month and that a coalfield conference was 
being called for July 5 to consider the matter. Busy 
conditions prevailed on the steam-coal market during the 
past week. There were numerous inquiries but business 
was difficult to arrange for non-priority customers owing 
to the limited nature of the supplies available. As a rule, 
collieries held heavy orders from the essential consumers 
and these were usually sufficient to provide a ready outlet 
for almost the whole of their potential outputs for several 
months ahead. Export business proceeded along 
moderately good lines, chiefly to North Africa, the coal- 
ing depots and South America. There was a sustained 
demand from Spain, Portugal and Eire for supplies of the 
lower grades not otherwise wanted. Best large descrip- 
tions were in brisk request, but supplies were scarce for 
some months to come and the tone was firm. The sized 
classes were also only sparingly available and recent 
quotations were upheld. There was a scarcity of bitumin- 
ous small classes and best dry steam smalls were well 
engaged, but inferiors were slow and dull. 


Swansea Steel-Sheet Industry—The weekly market 
report of the Incorporated Swansea Exchange states 
that, once again, the volume of business done in tin- 
plates and substitutes has fallen:off somewhat, mainly 
owing to a decline in sales of substitutes. Makers of 
steel sheets report a continued moderate demand, but 
as order books are well filled, the works are fully em- 
ployed. The improvement in the iron and steel scrap 
market is maintained and the demand for the heavier 
and better qualities is increasing. 
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SOURCES AND USES OF | corrosion resistance, good wear resistance and good 
BERYLLIUM. resistance to galling when in contact with steel surfaces. 

he alloys are being used for the manufacture of com- 

Tue chief ore of the hard, steel-grey light metal, | ponent parts for aircraft, ships, tanks, guns, shells, 
beryllium, is the mineral beryl, a double silicate of | instruments, electric motors, tools, and wireless, tele- 
beryllium and aluminium, which is obtained as a by-| phone, telegraph, and other electrical equipment. 
product in the mining of feldspar and also occurs as a| Practically the whole of the beryllium-copper alloys 


constituent of some mica deposits and lithium ores. | now produced in the United States is used in the manu- | 


Although beryl gem stones are frequently blue or green, | facture of war material. Thus, should the demand 
the mineral, particularly on weathered surfaces, is apt | exceed the supply, substitute materials will have to be 
to assume the colour of the adjoining rock. It will| employed. In general, beryllium-copper has replaced 
scratch glass and cannot be scratched with a knife, thus | phosphor bronze, aluminium bronze and various alloy 
distinguishing it from feldspar. In a report presented steels; hence, in an emergency, these materials will 
recently to the United States War Production Board, | provide the most likely substitutes. Moreover, alloys 
by the Advisory Committee on Metals and Minerals of | containing less beryllium than the 2 per cent., now 
the War Metallurgy Committee of the National) most frequently adopted, may prove satisfactory for 
Academy of Sciences, and reprinted in Mining and | many applications. 


Metallurgy, the organ of the American Institute of In recent years, research has been conducted on | 


Mining and Metallurgical Engineers, it is shown that | beryllium-bearing alloys other than the copper-rich 
Brazil and Argentina are among the principal beryl- | materials and some of these may come to the fore after 
producing countries of the world. It is added, how-| the conclusion of hostilities. 
ever, that beryllium ore is reported to occur in some | alloys possess good physical qualities, but similar 


quantity in Russia and that the mineral may also be | properties are obtainable in other alloys of nickel at a | 


produced in France, Italy, Roumania and other| lower cost. Some. magnesium-beryllium alloys are 
European countries. In 1941, the last year for which | reported to have been employed for making castings, 
complete data are available, the Argentine produced | but, as beryilium is practically insoluble in molten 
2,200 short tons of beryl ore and Brazil 1,814 tons, | magnesium at all temperatures, none of the so-called 


practically the whole of the latter quantity being | magnesium-base alloys can contain any appreciable | 


exported to the United States. percentage of beryllium. Much work has been carried 

In metallurgy, beryllium is chiefly used for the pro- | out on the development of suitable aluminium-beryllium 
duction of strong, heat-treated copper-base alloys, in| alloys. Tests on certain alloys, made under laboratory 
which the beryllium content varies from about 0-3 per | conditions, show that the hot strength is considerably 
cent. to 2-5percent. These alloys, which are used forthe | greater than that of other aluminium alloys. The 
manufacture of electrical contacts, clips, small springs, | thermal conductivity is high and the thermal expansion 
diaphragms and other articles, are produced by adding | low. These properties indicate that the material might 
to copper a 4 per cent. beryllium-copper “ master | be suitable for pistons and other parts of aero-engines. 
alloy,”” which is the form in which the metal is now| Some progress has been made in the production of 
most generally available to industry. The report states | 10 lb. to 15 Ib. ingots of an alloy containing 35 per cent. 
that the beryllium-copper alloys possess high fatigue | of beryllium. It is stated that instrument parts and 
strength, elastic limit and hardness, relatively high | other components, in which low density and stiffness are 
tensile strength and electrical conductivity, excellent | of importance, could be machined satisfactorily from 


The nickel-beryllium | 


| 





this material, but the cost would obviously be high. 
The War Metallurgy Committee, however, have en- 
| couraged research on aluminium-beryllium alloys in the 
past and have recommended that the experimental 
work be continued, because this may indicate that, for 


| special war applications requiring relatively small 


quantities of material, the aluminium-beryllium alloys 
may show outstanding superiority. 

Beryllium oxide, or beryllia, is a valuable refractory 
material, as it is very strong, hard, and resistant to 
abrupt changes in temperature. Its melting point, 
namely 2,570 deg. C., is some 500 deg. higher than that 
of alumina, and, in combination with other oxides, it 
appears to confer upon the composition its own property 
of electrical resistance at elevated temperatures. The 
report also states that, on account of its great stability 
and in spite of its high thermal conductivity, beryllium 
oxide, when finely divided, is an excellent heat insulator 
for high-temperature furnaces and especially for high- 
frequency electric furnaces. Beryllium oxide is also 
the most important fluorescent material used in the 
fluorescent lamp industry in the United States. It is 
stated that 1 lb. of beryllium oxide is sufficient for 
more than 4,000 fluorescent lamps and that some 
10,000 Ib. of the oxide is needed annually by the lamp 
industry. Small quantities of the material are also 
used in X-ray screens, cathode-ray tubes and television 
equipment. 








PHOTOGRAPHY AS AN AID TO SCIENTIFIC WORK. 
Messrs. Ilford, Limited, Ilford, London, have sent us 
a copy of their booklet “ Photography as an Aid to 
Scientific Work.” The booklet deals with the require- 
ments of plates, films, lantern slides, and other photo- 
graphic materials for use in connection with work in 
astronomy, the biological sciences, chemistry, spectro- 
scopy, physics, geology, medicine and metallography. 
Brief descriptions of some of the firm’s scientific equip- 
ment and products are also included. 
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THE UNIFICATION OF 
ENGINEERING INDUSTRY. 


In our issue of May 14, we printed a contributed 
article, entitled “‘ Post-War Reconstruction: Em- 
ployers’ Need of Organisation,” which has probably 
aroused more discussion than anything that has 
appeared in these columns during the present cen- 
tury ; not excepting the first publication of particu- 
lars of H.M.S. Dreadnought, which caused so much 
stir among the legislators and the public of that day. 
The article described the existing organisation of 
employers, especially in the engineering industry, 
and pointed out that, while their trade associations 
were well devised to deal on a national basis with 
questions of wages, and on a sectional basis with the 
day-to-day problems of commerce, there existed no 
central body of the requisite calibre and composition 
to speak on the broader economic issues with the 
authority possessed by the Trade Union Congress, 
as the central body representative of organised 
labour. The Engineering and Allied Employers’ 
National Federation, it was indicated, is truly 
representative of the engineering employers—up to 
a point ; the British Engineering Association repre- 
sents the mechanical engineering firms, and the 
British Electrical and Allied Manufacturers’ Asso- 
ciation the electrical firms—up to a point; the 
British Employers’ Confederation represents a wider 
field—up to a point ; and the Federation of British 
Industries, as its name implies, a still wider field— 
up to a point ; but in no case is this point set as high 
as it must be if the engineering industry is to speak 
with one voice and act with one unified policy in 
matters of national, and even international, concern. 

It was not to be expected that such challenging 
statements should be allowed to pass without com- 
ment or criticism, and the letter from Lord Dudley 
Gordon, the immediate past-president of the Federa- 
tion of British Industries, which appeared in our 
issue of June 4, while supporting the broad principles 
expressed in the article, took exception to several 
of the writer’s views. We may mention that his 
letter was the only dissentient one among a number 
—unfortunately, not for publication—which came 
to this office as a result of the article. That the 
other commentators were not prepared to express 
public approval on behalf of their several associa- 
tions is indicative, perhaps, of the difficulties inherent 
in any attempt to bring about that co-ordination for 
which the article pleaded so urgently, difficulties 
which will have to be overcome, and quickly, if the 
desired aim is to be achieved ; but in part, as we 
knew at the time, they resulted from an under- 





standable desire not to embarrass those who were | created at all.” 


working already for just that community of purpose 
which it was the object of the article to promote. 
It is sufficient to say here that they demonstrated 
with a most encouraging unanimity how generally 
and closely the situation was being studied, and how 
broad and devoid of merely sectional selfishness were 
the views of the writers, all of whom were persons of 


| standing in their respective branches of industry. 


Since then, the veil of secrecy surrounding the 
deliberations of some of the associations, at any rate, 
has been withdrawn to the extent of permitting 
public reference to the fact that the British Em- 
ployers’ Confederation considered, at their annual 
meeting on June 23, a recommendation that the 
Confederation should broaden its constitution so as 
to enable it to deal with economic matters as well 
as labour questions. It was stated that the pro- 
posal followed the breakdown of negotiations with 
the Federation of British Industries designed to create, 
jointly with the Federation, a central organisation 
competent to deal with both types of question ; that 
the initial proposal, for a fusion of the two bodies, 
was rejected by the Federation on the ground that 
economic and labour problems were separate and 
should be kept separate ; and that the Federation 
made a counter-proposal that the two organisations 
should set up a joint council (membership of which, 
we understand, would not necessarily be confined 
to the two initiating bodies) and thus, at the same 
time, to preserve the independent status of the two 
organisations. For some purposes, it is readily 
conceivable, their continued independence might be 
an advantage, but there is an obvious risk that it 
might sometimes obtrude into spheres where joint 
action would be essential to a satisfactory outcome. 

The Federation of British Industries also held 
their annual meeting on June 23, and, on the con- 
clusion of the two meetings, reports appeared in the 
daily Press that a substantial measure of agreement 
had been achieved with the British Employers’ 
Confederation. The impression was conveyed, 
indeed, that little more remained to be done than 
to decide upon the details of the machinery to be 
set up, whereby the authentic voice of industry 
should be made audible in the right places at the 
right time. At this point, however, popular atten- 
tion was somewhat diverted from the main issue by 
a statement that the permanent spokesman for 
industry was to have a salary of 25,0001. a year, and 
that the post had been offered to Sir Andrew 
Duncan, the present Minister of Supply ; or, it was 
suggested in another quarter, to Lord Weir. To 
this, Sir Harry Brand, the President of the British 
Employers’ Confederation, made the prompt re- 
joinder that “there was not one word of truth 
in the statement” and that no one had been 
approached ; “we have not got as far as that,” 
he added, in the interview reported in The Daily 
Telegraph, while admitting that “‘ we are discussing 
the setting up of a body to deal on behalf of both 
organisations with both the economic and labour 
sides of our problems.” 

Sir Francis Joseph, a past-president of the 
Federation of British Industries. interviewed by 
the same journal, rather indicated that the negotia- 
tions had not proceeded quite so far as might be 
inferred from the statement attributed to Sir Harry 
Brand. “There was no hesitation on the part of 
a very representative meeting,” he said, “‘ to con- 
tinue exploring the situation,”’ but “ there is nothing 
definite whatever as regards the future ”’ and “ there 
is no commitment by either organisation. They are 
simply meeting from time to time and will see if, 
in due course, they can agree to submit their pro- 
posals to their own members first and then, perhaps, 
to a joint meeting. The position is very 
vague at the moment. For anyone to suggest that 
there is any possibility of an appointment at the 
moment is not in accordance with the facts.” The 
Ministry of Supply, which had given a denial that 
an offer of the post was being considered favourably 
by Sir Andrew Duncan, later supplemented this by 
the assurance that “‘ The statement issued on behalf 
of Sir Andrew Duncan was intended to be and is 
a total disclaimer”; to which The Daily Telegraph 
appended the comment that “considerable doubt 
is now cast on the truth of statements made in 
industrial circles that a 25,000/. a year post is to be 
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All who have the best interests of British industry | 
at heart must deplore that this 25,000/. a year red 
herring was ever drawn across the trail and may 
well ask themselves what was the motive that 
inspired it. The important point at the moment is | 
not the identity of the individual on whom is to be 
placed the responsibility of speaking on behalf of | 
industry, or what he is to be paid for doing so—and 
it may be observed that, after allowing for taxation, | 
25,0001. a year would not represent an excessive | 
net remuneration for a man of the qualifications | 
essential in such a post; what does matter is the | 
amount and direction of the progress that is being 
made, and, from the point of view of the engineering 
industry, the extent to which the significance of 
that industry in particular, as a factor in the national 
commercial well-being, is appreciated by the even- 
tual council or spokesman to whom the representa- 
tion is entrusted. In that respect, while fully appre- 
ciative of the points raised by Lord Dudley Gordon 
in the letter to which reference has been made, we 
must admit to some doubt whether the Federation 
of British Industries, as at present constituted, has 
been quite so representative of the engineering 
industry as might be wished. It possesses a Royal 
Charter, which, no doubt, confers some added 
status of practical value in conducting international 
negotiations which is not enjoyed by organisations 
lacking that distinction ; but, in our own contacts 
with many typical manufacturing engineers, we 
have formed the impression that, although the 
majority of them may be affiliated with the F.B.I. 
in one way or another, they have not regarded it, 
hitherto, as\being so closely representative of their 
own views and outlook as, for example, the T.U.C. 
is of those of any individual trade union. The link 
has seemed to be rather analagous to the relation- 
ship between the members of a club and the com- 
mittee which supervises its corporate activities ; 
on most of the affairs in which they are jointly 
interested, their opinions coincide sufficiently to 
cause no serious disagreement, but when some 
fundamental difference of opinion does arise, the 
individual member maintains his personal views and 
does not necessarily feel bound to endorse those of 
the committee. 

Some closer tie than this is needed if British 
industry is indeed to speak with one voice on contro- 
versial matters—and if the matter is not contro- 
versial, there will not be, generally speaking, such 
a great need for the definition of a common purpose. 
Any new organisation, coalition, or supreme spokes- 
man, to be effective at all, must function on the 
“ all-industries level.’’ Obviously, too, if it is to 
speak authoritatively on the larger questions broadly 
categorised as “economic,” it must represent the 
commercial side of industry as well as the productive 
side. Hitherto, the F.B.I. membership has been 
productive only, though we gather that one feature 
of the Federation’s proposal for a joint council was 
that the Association of British Chambers of Com- 
merce should be represented on it. The strength of 
the T.U.C. has lain, fundamentally, in the fact that 
they and their constituent unions share a common 
aim, namely, the desire for power ; to what use they 
wish to put it is immaterial to the present argument. 
The weakness of the industrial organisations on 
the employers’ side is that they have not desired 
power, per se; they have combined, as a rule, 
merely to avoid the disadvantages of weakness, 
which is not at all the same thing. Incidentally, 
this is a fairly complete answer to allegations that 
the proposals for a new organisation are inspired 
by a desire to dictate terms to the Government, to 
labour, or to consumers. It would be an unfor- 
tunate day for industry if they ever did acquire a 
taste for dictatorship, and deliberately organised to | 
achieve it, but that possibility is so remote as not 
to be worth considering. Meanwhile, however, the 
more quickly they can arrive at some workable form 
ofcollaboration, the better. It is a substantial step 
in the right direction that the B.E.C. and the F.B.I., 
after holding more or less aloof from each other for 
so long, have come together in the common interest ; 
and that the British Engineers’ Association, too, 
are actively exploring the question of a similarly 
unified representation of the whole engineering 
industry, with a view to collaboration in the wider 
scheme. 
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artificial lighting. It is not stated how many firms 


LIGHTING AS A FACTOR IN| were concerned and possibly a number of the instal. 
PRODUCTION lations may be in the same works, but that would 


| not affect the value of the information. 

Tue value of good lighting in facilitating shop | To the first question, which asked if there were any 
operations is now admitted by most people con- | marked increase in production, in only one case was 
cerned with factories and workshops. Such ad-|the answer “no.” This case covered the rough 
mission in general terms, however, does not neces- | machinery of crankshafts and the original lighting 
sarily mean agreement about the best procedure in | of 4 foot-candles had been raised to 12 foot-candles, 
individual cases, or acceptance of the proposition | Of the other six cases, in one concerned with the 
that improved lighting will necessarily improve out- | machining and assembly of light machines the 
put. This latter dictum, nevertheless, appears to| answer was “ yes,” and for a foundry turning out 
be the basis on which the Factories (Standards of | small and medium iron castings the answer was 
Lighting) Regulations, 1941, were made by the |“ definitely.” In this case a note was added to the 
Minister of Labour and National Service. The | effect that the new lighting in the foundry had 
Regulations came into effect on February 1 of that | shown more positive improvement than that in the 
year, and their imposition in war time, when their | machine and assembly shops. As the foundry light- 
application must in many cases involve considerable | ing was improved from 1} to 3 foot-candles to 6 to 8 
difficulty, can be justified only on the assumption | foot-candles, it may be that the percentage increase 
that they will facilitate the war effort by increasing | was greater than in the machine shops, although 
production. To some extent this effect may be | there is nothing to substantiate this supposition. On 
indirect as, for example, by reducing the number | the other hand, the original foundry lighting may 
of accidents. In the First Report of the Depart-| have been unduly dim. The cases covering spring 
mental Committee on Lighting of Factories and | forging and the mass production of fine steel parts, 
Workshops, published in 1915, an analysis of | reported increase in production but ‘ not marked,” 
160,000 accidents was given. This showed that, on | while for large machine erection and general machine 
an average, accident rates during times of artificial | shop the effect on production was not ascertainable. 
lighting were 25 per cent. higher than with daylight.| The second question inquired if there were any 
The type of accident officially described as “ persons | improvement in quality. The answer to this in 
falling *’ was twice as great, with artificial light, in | three cases was “ no,”’ but in one it was added that 
engineering, shipbuilding and dock work. | inspection had been facilitated. Favourable replies 

Apart from accidents and other extraneous factors, | were received in the cases covering rough machining 
such as the effect of inadequate lighting on the|of crankshafts, the foundry making small and 
health of workers, the question of the direct relation | medium iron castings, large machine erection and 
between lighting standards and shop production is | the mass production of fine steel parts. The third 
of great interest and importance. Various investi- | question, which bore directly on output, asked if 
gations have been made bearing on this matter. | there were any reduction in spoiled material. One 
One of them was dealt with in a Joint Report of | case did not reply; three said “ yes” and one 
the Medical Research Council and the Department | “slight”; the general machine shop said “ not 
of Scientific and Industrial Research, published in | ascertainable,” and only for spring forging was the 
1935. This covered the operation of forming clay | answer “no.” The fourth question concerned the 
tiles in a hand-operated press. The investigations | accident rate. In four cases it was stated definitely 
extended over a period of three years and various | that this had decreased. For spring forging the 
intensities of illumination were tried. With 0-6 foot- | reply was “ not noticeable.” The light foundry and 
candles at the work, the relative output was 100, | the light machinery and assembly answered in the 
as compared with 111 for 14-3 foot-candles. As an/| negative. the latter adding that the matter was 
intermediate value, 2-5 foot-candles and a relative | affected by other factors. It will be seen that the 
output of 108 may be quoted. Another well-known | majority stated that the improved lighting had 
example dealt with in a Joint Report of the In- | resulted in a decrease in the accident rate. 
dustrial Fatigue Research Board and the Illu-| The next two questions directly concerned the 
mination Research Committee, published in 1926, ‘employees. The first asked about lost time. In 
dealt with type setting by hand. With an illu-| only two cases was this stated to have decreased. 
mination of 1-3 foot-candles the relative figure for | Three replies were definitely “no,” one was “ not 
type set was 76. By raising the artificial light- | noticeable *’ and one “ not ascertainable.” To the 
ing to 6-8 foot-candles, the type-set figure rose to | second, however, which inquired if there were notice- 
88. With 14-0 foot-candles it increased to 94, and | able improvement in the well-being of the employees, 
with 24-5 foot-candles to 101. The percentage of | the replies were almost unanimously “ yes” ; only 
errors decreased regularly as the amount of type the general machine shop stated that this was “ not 
set rose. | ascertainable.” The expression “‘ improvement in 

The manager of an engineering works may well | the well-being of workers ” is a somewhat vague one, 


feel that both these examples are of a specialised 
character and do not give information which can rea- 
sonably be applied to engineering shops. As the 
Regulations of 1941 prescribe a general illumination 


| but as six cases out of seven were satisfied that 
| improvement had taken place the practical bearing 
| of the question was evidently generally understood, 
| although the basis of assessment is not given. 


of not less than six foot-candles, measured in a Although the replies to the questions were not all 
horizontal plane at a level 3 ft. above the floor, it is |favourable and there were but small majorities 
clear that the original standard of 0-6 foot-candles | reporting increase in production, improvement in 
for tile pressing was ridiculously inadequate. | quality and decrease in scrap, it is clear that even 
It would obviously be difficult to carry out pro-|the firms which made up the minorities on these 
longed tests of the type with which the Industrial | questions were satisfied that the new lighting was an 
Health Research Board is associated, which would | improvement. To the seventh question asked, “ Is 
be directly applicable to engineering in general. | the new lighting system a profitable investment ?” 
A special machine or other operation, which did not | six cases out of seven said ‘‘ yes,” and although the 
vary over long periods, might be chosen for investiga- | other stated that the installation had not been in use 
tion but there would be no prima facie reason to| jong enough for this to be proved, it added that it 
suppose that the results were generally applicable. | was sufficiently satisfied to install similar lighting 

In these circumstances, some information given | throughout the factory. Improvement in the well- 
by Mr. W. E. Swale, in a paper read before the | being of the employees should, in due course, have a 
Manchester Association of Engineers, on June 4, | favourable effect on output, and when the spring- 
is of much interest. Mr. Swale’s paper, which bore | forging department reports that the improvement in 
the same title as this article, surveyed the whole | well-being is especially marked on the night shift, 
field of artificial lighting from the industrial point of | it seems clear that this should ultimately improve 
view, but the section of present interest concerned | production. This evidence cannot be properly ap- 
the results obtained with seven re-lighting installa-| praised without further detailed information and 
tions in works in Manchester. A series of eight it is possible that in the case of spring forging, for 
questions was addressed to the managerial authorities | instance, output may be dictated by furnace capac- 
concerned with the operation of the plants affected ity, and the absence of improvement in the scrap 
and the answers to these questions may be taken figure may be due to that figure having been pre- 











as direct evidence of the industrial value of improved | viously very low. 
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NOTES. 


fue LystrroTion oF MunicrpaL anp CouNTY 
ENGINEERS. 

fue 70th anniversary of the foundation of the 
Institution of Municipal and County Engineers, 
which was the subject of an editorial Note in our 
issue of June 4, was celebrated by a special meeting 
and luncheon held at the Connaught Rooms, 
London, W.C.2, on Friday last, June 25, following 
the annual general meeting. The chair was taken 
at the outset by the retiring President, Mr. W. A. 
Macartney, M.Inst.C.E., City Engineer of Edinburgh. 
After the Mayor of Holborn (Alderman J. G. Bailey. 
J.P.) had extended a welcome to the Institution, 
which Mr. Macartney acknowledged, the secretary 
(Mr. C. W. Scott-Giles, M.A.) announced the names 
of ten honorary members who had accepted the 
conferment of that distinction on the occasion of 
the anniversary. These were the Archbishop of 
Canterbury; Lord Balfour of Burleigh; Lord 
Brabazon of Tara ; Sir Henry Dale, President of the 
Royal Society ; the Earl of Derby ; Professor C. E. 
Inglis, F.R.S., past-president of the Institution of 
Civil Engineers; Mr. A. J. Lyddon, C.B.E., chief 
engineer, Highways Department, Ministry of War 
Transport ; Lord Macmillan; Lord Reith; and 
Lord Snell. Mr. Macartney then presented the 
bronze medals and premiums awarded during his 
year of office, these being as follows :—To Mr. E. R. 
Knight, for his paper ““ The Road in Planning and 
Development ”’ ; to Mr. J. G. Pramwell, for “* Notes 
on War-Time Road Construction and Procedure ”’ ; 
to Mr. I. A. Cram, for a paper on “ Skew Parapet 
Girders ” ; and to Mr. J. B. Godfrey and Mr. J. V. G. 
Shilston, jointly, for their ‘‘ Analysis of Rigid Frames 
by Moment Distribution.” These presentations 
concluded, Mr. Macartney inducted into the presi- 
dential chair Mr. L. St. G. Wilkinson, M.C., M.Sc., 
M.Inst.C.E., Borough Engineer of Wallasey, and 
invested him with his chain of office. A vote of 
thanks to the retiring President having been pro- 
posed by Mr. E. Minors, seconded by Mr. Charles 
Greenwood, and acknowledged by Mr. Macartney, 
Mr. Wilkinson briefly addressed the company, 
explaining that this was merely a pro forma presenta- 
tion of his address, which would be circulated in 
full in the Journal of the Institution; he urged 
particularly that ‘‘ future planning must be common- 
sense planning,” and expressed the hope that, in 
time, the qualifying engineering institutions, which 
had already a common entrance examination, would 
agree upon a common intermediate examination, to 
be followed by a specialised final examination. The 
President then invited Mr. Ernest Brown, M.C., 
M.P., Minister of Health, who was the principal 
guest of the Institution, to deliver an address. 
Mr. Brown, after reviewing the events of the year 
1873, in which the Institution was founded, made a 
strong plea for closer attention in the future to 
what he called “environmental health,” and 
stressed the importance of better sanitation, water 
supply, and the other services which, he said, 
Americans conveniently grouped into the general 
category of “underground utilities.” There was 
now, he continued, a clear recognition of ill-health 
as one of the fundamental causes of poverty ; 
although much had been done, there were some 
areas in which there was still need of pure water, 
good drains, and good housing, especially in rural 
districts. He was proud to say, however, that no 
country had a lower typhoid death-rate than Britain 
—even during all the bombing of 1940, there was not 
a single case of water-borne typhoid—and that was 
due in great measure to the members of the Institution 
of Municipal and County Engineers. After a vote of 
thanks for the two addresses had been proposed by 
Lord Brabazon and seconded by the Mayor of 
Wallasey (Aldermen J. Pennington, J.P.), the meet- 
ing adjourned for the luncheon, also held in the 
Connaught Rooms; and in the afternoon a dis- 
cussion meeting was held, at which Mr. H. J. 
Manzoni, C.B.E., City Surveyor of Birmingham, 
introduced the subject of “‘The Outlook for the 
Municipal Engineer.” Later in the afternoon, the 


President, Council and members were received at 
the Mansion House by the Rt. Hon. the Lord Mayor 
of Londen. 





CoaL RESEARCH. 


A landmark in the history of The British Coal 
Utilisation Research Association was the opening of 
extensive new physico-chemical research laboratories 
in an outlying district of London on Wednesday, 
June 23. Since it was stated by Sir Evan Williams, 
Bart., President of the Association, that the labora- 
tories were only temporary and it was hoped 
when peace was restored that they would be per- 
manently established on a 20-acre site at Leather- 
head, no detailed description is necessary, though it 
may be mentioned that both buildings and equip- 
ment are such as to enable the research staff of 
the Association to proceed with those tasks indicated 
as urgent under present conditions in reasonably 
adequate and comfortable surroundings. When 
paying a tribute to the keen interest displayed by 
and the substantial financial help given to the 
Association by the Department of Scientific and 
Industrial Research, Sir Evan mentioned that its 
actual income rose from 25,0001. in 1938, to 75,0001. 
in 1942, and that during the next five years it was 
expected that about 1,000,000/. would be available 
for coal utilisation research. No doubt further funds 
would be created as the material and personal 
resources of the Association expanded. There was 
scarcely any limit to the scope and variety of the 
work to be done and it was astonishing that cen- 
tralised co-operative research into the utilisation of 
coal in close association with industry had never 
yet been attempted either in Great Britain or in any 
other country. Of the many problems confronting 
the Association, two were the complete prevention 
of waste in the utilisation of our fuel resources in 
what had hitherto been looked upon as by-products, 
and its economical and efficient use as a source of 
energy apart from its use as a source of manufac- 
turing materials. Sir Evan then extended a wel- 
come to representatives of the Mineworkers’ Federa- 
tion then present and mentioned that this body had 
been invited to nominate members to the Council of 
the Association. The new laboratories were then 
declared open by Sir Edward Appleton, D.Sc., 
F.R.S., Secretary of the Department of Scientific 
and Industrial Research. It was encouraging, he 
observed, to note that one of Britain’s oldest indus- 
tries, the coal industry, showed such an energetic 
attitude in applying science to its own needs. He 
thought that the satisfactory progress already made 
was due to the facts that the Association was a 
fully co-operative organisation in the sense that 
coal producers, coal distributors, manufacturers of 
coal-mining appliances and coal consumers had 
realised that their interests lay together, and that the 
industry, with far-sighted vision and with Govern- 
ment assistance, had succeeded in placing the 
Association in a strong financial position. The un- 
tiring efforts of Sir Evan Williams in engendering 
the co-operative spirit had been the greatest single 
factor in securing the favourable position now 
enjoyed by the Research Association. The expres- 
sion of the interest of the miners themselves in the 
appointment of two of the members of the Mine- 
workers’ Federation to the Council of the Association 
was warmly welcomed. The President of the Mine- 
workers’ Federation, Mr. W. Lawther, said that the 
miners were interested in whatever experiments 
might be undertaken and whatever developments 
might be carried out for the utilisation of coal. The 
miners looked upon their industry as one of national 
importance but this view did not seem to be very 
generally shared, judging by previous wastage and 
careless use; therefore, in so far as the Association 
was able to bring home to everybody concerned, not 
merely in the industry but to the nation generally, 
what were the real uses of coal and what could be 
accomplished by its aid, so far would the miners 
co-operate to the utmost extent. 


THe Navy Recorps Society. 


On July 5, the Navy Records Society completes 
a half-century of useful existence, the fruits of which 
are hardly appreciated as they should be by a nation 
which owes so much to the sea, to its seamen, and 
especially to the Royal Navy. The Society was 
established for the purpose of rendering accessible 
the sources of British naval history, many of which 
consisted (and still consist) of documents in private 
hands; but its inception was due to something 


more than a sudden interest in historical relics of 
this kind. As is amply demonstrated by contem- 
porary articles in ENGINEERING, among many other 
evidences, considerable attention was being devoted 
to the British naval position in relation to the 
navies of Continental Powers, and the Service 
concern which led to the formation of the Royal 
Corps of Naval Constructors in 1883, the first 
publication of Brassey's Naval Annual in 1886, 
the establishment of the Naval Intelligence Depart- 
ment in 1887, and the public feeling which led to, 
and was evoked by, the Naval Defence Act of 1889, 
were only particular manifestations of a widespread 
interest in naval affairs which probably had its 
origin in the advent of the ironclad and the growing 
significance of steam propulsion. Service and public 
ideas were ripe, therefore, for the sudden crystal- 
lising effect of Mahan’s Influence of Sea Power on 
History, which appeared in 1890; and the 1891 
Nava] Exhibition at Chelsea assisted to bring together 
many influential men with naval interests, and to 
arouse a corresponding interest in the minds of 
others. The original suggestion to form the Society 
came from the late Mr. David Hannay. A provi- 
sional committee was appointed to consider the 
name of the proposed society and to draw up 
articles of association, and this committee reported 
to a general meeting held on July 5, 1893, when the 
title of “‘ The Navy Records Society ’’ was formally 
adopted. The first president was Earl Spencer, 
then First Lord of the Admiralty, and Professor 
J. K. Laughton was the first honorary secretary ; 
the present holders of these positions are, respec- 
tively, Sir Frederic G. Kenyon, G.B.E., K.C.B., 
and Captain A. C. Dewar, O.B.E., R.N. The 81 
volumes that have been published represent a 
remarkable collection of authentic sources. Hitherto, 
the publications have dealt exclusively with the 
era of sail, probably the nearest approach to the 
modern steam navy being found in the Reminiscences 
of Captain J. H. Boteler, R.N., who died seven 
years before the Society was founded and who 
might have been appointed to command one of 
the early steam warships had he expressed the wish ; 
which, in fact, he did not do. The volume in 
preparation for this year, however, is to deal with 
the Crimean War of 1854-56. Eventually, no doubt, 
more modern operations will receive due notice, 
though this can come about only gradually owing 
to the official restrictions on the publication of 
confidential Service documents. The ten original 
members whose names still figure in the list of 
some 500 constituting the Society include Admiral 
Sir Herbert Richmond, K.C.B., who has contributed 
a number of articles to recent volumes of ENGIn- 
EERING. The address of the honorary secretary is 
c/o The Library, Admiralty, London, S.W.1. 


Tue British INTERNAL COMBUSTION ENGINE 
RESEARCH ASSOCIATION. 


We understand that the organisation of the 
British Internal Combustion Engine Research 
Association, which was incorporated recently, has 
now been completed. At the first general meeting, 
held last week, it was announced that Lord Fal- 
mouth, M.I.Mech.E., had accepted the position of 
President, and that the first vice-presidents are 
Engineer Vice-Admiral Sir Frederick R. G. Turner, 
K.C.B., Engineer-in-Chief of the Fleet; Major- 
General J. S. Crawford, C.B.E., Director of Mech- 
anisation, Ministry of Supply ; and Dr. 8. F. Dorey, 
M.Inst.C.E., Chief Engineer Surveyor of Lloyd’s 
Register of Shipping. Mr. Charles Day, of Messrs. 
Mirrlees, Bickerton and Day, Limited, has been 
elected chairman of the Council, on which the 
Department of Scientific and Industrial Research 
will be represented. The Council have appointed a 
Research Committee consisting of Mr. Charles Day ; 
Mr. H. S. Aspinall, of the English Electric Company, 
Limited ; Mr. Desmond Carter, of Messrs. Crossley 
Brothers, Limited ; Mr. C. B. M. Dale, of the Brush 
Electrical Engineering Company; Mr. J. Jones, 
of the National Gas and Oil Engine Company ; 
Mr. R. B. Lister, of Messrs. R. A. Lister and Com- 
pany; Mr. H. E. Muckley, of Messrs. Belliss and 
Morcom, Limited; Mr. E. P. Paxman, of Messrs. 
Davey, Paxman and Company ; Mr, H. Richardson, 
of Messrs. F. Perkins, Limited; and Mr. Oswald 





Wans, of Messrs. Ruston and Hornsby, Limited. 
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Invitations to join this committee have been 
extended to Commander C M. Hall, R.N., of the 
Admiralty Engineering Laboratory ; to Mr. G. H. 
Forsyth, of Lloyd’s Register ; and to the Depart- 
ment of Scientific and Industrial Researck, to 
appoint a representative. The secretary of the 


Association is Mr. H. Cowper, F.C.1.S., and its 


address is 32, Victoria-street, London, S.W.1. 


Tue “ DapHne”’ DISASTER. 


Launching accidents involving loss of life—or, | *%* , : . 
indeed, of any kind—are now exceedingly rare, a | Chinese engineers, A tribute should be paid to the | 


circumstance which is attributable to a great extent 


to what is probably the most serious accident in the | Gill during the years when he was in Shanghai. 
annals of British shipbuilding, namely, the capsizing | During my own long residence in China, as Taikoo 


of the steamer Daphne on July 3, 1883; for it was 
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payer would object to the proposal. This incident 
is mentioned because there can now be no doubt 
|that the remittance of these funds, many years 
later, was a very wise move. It really was a case 
|of “casting bread upon the waters.” It scoms 
| probable that the British taxpayer will be reque-ted 
|to advance money for engineering works in the 


. ‘ , 7 . , | Crown Colonies, if we are levelop rapidly thei 
Str,—The article with the above title, which onies, if we to develop rapidly their 
vast natural resources. Perhaps the experience 


appeared on page 472 of ENGIneEeRIne of June 11, | vee : . p 
PE a — — i |gained in connection with the Boxer Indemnity 
1943, emphasises the importance of the training of | % . . , : 
| Funds will reconcile him when such proposals are 
- , : : - | brought forward. Important as are these Empire 
very keen interest in this subject taken by Sir Frank | ct “4 [ 2 _ 
: . | areas, it is also essential that we should make every 
effort to co-operate with the Chinese in the economic 
development of their own country. It is to be 
hoped, therefore, that many Chinese enginecring 





LETTERS TO THE EDITOR. 


CONQUERORS OF ADVERSITY. 


To THE Eprror or ENGINEERING. 





Professor of Engineering at Hong Kong, it was at 


this disaster, in which 124 lives were lost, that led | first very hard to stimulate enthusiasm for this 
to the practice of calculating the stability of ships | work in commercial and British official circles. It 
in launching condition and, incidentally, put an end | became obvious to me that it would be difficult to 
to the custom of allowing the shipyard men (and, | “Tange for practical instruction for Chinese engi- 
sometimes, their friends and relatives) to “ joy- | M€eT™ng graduates in China. In 1916, we made the 
ride” down the ways on board ships that were | ¢xperiment of arranging for engineering graduates 


| graduates will come to Britain and that meny 
| British instructors in applied science subjects will 
go out to China when peace returns. 
Yours faithfully, 
C. A. MrppLetron Smiru. 


being launched. The Daphne was a small steamer 
of about 500 tons and was built at the Linthouse 
yard of Messrs. Alexander Stephen and Sons for the 
Glasgow and Londonderry trade. At the time of the 
launch, nearly 200 persons were crowded on deck 
and there can be little doubt that their weight, 
disposed fairly high in a hull possessing, as it trans- 
pired, deficient stability in inclined positions, was 
an important factor contributing to the disaster. 
The vessel entered the water in a normal manner, 
but almost immediately began to heel to port. An 
observer who happened to be looking along the line 
of the launch, from the other bank of the river, 
gave evidence at the subsequent inquiry that the 
movement to port seemed to continue without 
intermission ; but another observer, similarly situ- 
ated, deposed that “the water would be about the 
rail when she made a sort of a stop and then she 
gradually fell over.” Sir Edward Reed, the Com- 
missioner appointed to conduct the inquiry, seized 
upon this latter statement as evidence of the 
amount of stability possessed by the ship at the 
time, and investigated the actual condition in much 
detail, which was embodied in the abstract of his 
report published on page 181, et seg., of our 36th 
volume (1883). An independent investigation was 
made on behalf of the builders by Mr. (afterwards 
Dr.) Francis Elgar, who had had previous experience 
of stability calculations in connection with the loss 
of H.M.S. Captain, 13 years before ; and supporting 
evidence was given by Mr. (afterwards Sir) John H. 
Biles, then naval architect at Clydebank. The 
Commissioner’s findings exonerated the owners 
and builders of the ship from blame, but urged that 
there should be “ a general extension of the practice 
of fully calculating the stability of ships 
from light or launching draught to the deepest load 
draught”; a recommendation which the ship- 
building industry in general was not slow to adopt. 


Tue Ovrrut or Coat. 


The Ministry of Fuel and Power has announced 
that the output of saleable coal for the four weeks 
ended June 12 averaged 3,936,600 tons a week. 
This represents a considerable improvement on the 
figure for the previous period, when the average was 
3,624,600 tons a week ; though it cannot be regarded 
as altogether satisfactory in view of the facts that 
the average has exceeded four million tons in six of 
the eleven accounting periods that have elapsed 
since these production statistics began to be circu- 
lated, and that, in this case, there has been no 
holiday interruption to excuse a low average. Some 
compensation is provided by the better figure for 
opencast working, which is not included in any of 
the above totals; in the four weeks under review, 
the production of outcrop coal averaged 89,400 tons 
a week, compared with 70,500 tons in the preceding 
period. The four districts which qualified for an 
output bonus last month have done so again, and 
will receive extra payment as follows: Leicester- 
shire, ls. 9d. a shift, for an output representing 
i07-3 per cent. of the agreed standard; South 
Derbyshire, 1s. 3d. a shift (105-1 per cent); Somer- 
set, and North Derbyshire, 6d. a shift each (102-2 per 
cent. and 102-1 per cent., respectively). In all, 


Royal Empire Society, 
Northumberland-avenue, 
London, W.C.2. 
June 23, 1943. 


of the University of Hong Kong to work in the 
local dockyards, but, although the managers were 
quite willing to co-operate, the scheme failed 
because there was no organised instruction for the 
graduates. The idea that these young men could 
“pick up” a knowledge of modern methods of 
production, etc., without organised instruction, was 
proved to be a fallacy. It was not possible to 
obtain the necessary funds in order to engage 
competent instructors. June 25, you review a reprinted series of lectures on 

We therefore communicated with various firms | quality control. This subject, like most things new, 
in Great Britain, and, to their great credit, we found | appears to be in some danger of suffering from over- 
that some were willing to receive our engineering | praise on the part of its more enthusiastic advocates ; 
graduates in their works. The well-known shipping | contra arguments do exist, and they merit careful 
firm of Messrs. Alfred Holt and Company, granted | investigation prior to making any serious change. 
our graduates free return passages to England in| Manufacturing considerations prior to the institution 
their Blue Funnel steamers. They made the very | of any new method of inspection should include such 
sensible condition that the graduates should serve matters as the degrees of accuracy desired and 
in the engine room during the voyages. When these | already attained under existing systems ; the present 
graduates returned, all of them expressed great | percentage of scrap, reckoned as a percentage of the 





QUALITY CONTROL. 
To THe Eprror or ENGINEERING. 
Str,—I note that, on page 503 of your issue of 





gratitude to the British engineers on these ships, 
who took a considerable amount of trouble to 
instruct them. They were also most grateful to 





excellent advice, aiding them in every way possible 
| to reach their destination and to feel that they were 
| welcome in this country. A partner in the firm 
received them in each case and this, of course, very 
|much impressed the graduates. 
| Freeman, the superintendent engineer, some years 
later, came to see our work in Hong Kong and was 
able to report on it favourably to Messrs. Alfred 
| Holt, who had helped us in many ways. 

In 1919, during a vacation in this country, it 





_| was my privilege to address the Council of the | 


Federation of British Industries, and also the Council 
of the Royal Empire Society, concerning the advan- 
| tages that would result to both Britain and China 
\if extensive arrangements could be made for 


|receiving Chinese engineering graduates of the | 


| University of Hong Kong in works in this country. 
| I found, also, that although in the course of corre- 
|spondence a few manufacturers seemed to be 
| unwilling to accept these graduates, it was always 
| fairly easy to persuade them during an interview. 
Some time later, the scheme of the F.B.I. was 
| brought into operation, but we continued to make 
arrangements, independently, for our Hong Kong 
graduates to come to England and after about 1923 
| we found little difficulty in placing these young 
men, some of whom are still in this country. 
| Dr. A. P. M. Fleming, of Messrs. Metropolitan- 
| Vickers Electrical Company, gave us great encourage- 
ment and practical help. 

It may be of interest to mention that, at the 
request of the Council of the University, on my 
return from Hong Kong to England in 1913, it was 
possible to suggest this scheme to some engineering 
firms, although our first batch of graduates would 
not be ready until 1916. During that visit, sug- 
| gestions were made, on behalf of the University, to 
| the Prime Minister (Mr. Asquith), Lord Curzon and 
other prominent politicians (during interviews) that 
the Boxer Indemnity Funds should be remitted for 
the same purpose as were the American Boxer 


| 





about 55,000 miners are participating in the bonus | Funds. This suggestion was always unfavourably re- 
on this occasion. 





| ceived, the argument being that the British tax- 





Messrs. Alfred Holt and Company, who received | 
them at their offices on arrival and gave them | 


Mr. Sterry B. | 


|maximum possible number of parts produceable 
| from the material provided, and not as plain weight ; 
_and the cost of labour alterations envisaged by the 
new scheme. Economy in labour charges may not 
be as well worth while as an economy in material, 
| especially under war conditions. Hitherto, practic- 
ally all gauging on mass production has been by 
means of “go” and “not-go” gauges, a system 
having the great advantages of speed and simplicity ; 
anyone of normal intelligence can be shown their use 
in a short time, and they are virtually fool-proof, 
| provided that the gauges are checked over for wear 
at intervals which are usually determined by the 
|number of gaugings made. Speed is high as com- 
pared with micrometer-gauging and if recording be 
added to the gauging, much higher ; ten to one in 
the latter case would be quite a fair comparative 
statement and this argues that, for equal staff, ten 
times the number of gaugings can be effected by the 
simpler method though, of course, no record of 
dimensions can be kept. If, therefore, the law- of 
averages has any value, the dimensional accuracy 
of the product must be favourably affected by the 
| greater amount of gauging done upon it, a point 
that should not be overlooked. On the other hand, 
no record is available and the manufacturer has 
nothing beyond his actual product (which, when 
| assembled, may not be amenable to piecemeal gaug- 
| ing) to support any statement of the degree of 
| accuracy in the various stages of manufacture ; a 
| statistical record in this respect might well be a 
| valuable commercial asset. The advantages of 
| quality control may be summed up, therefore, as 
| the ability to reduce examination to a few experts 
| with a provision of records for purchasers’ informa- 
tion ; if the control limits be worked out from the 
weekly averages, it will also act as a useful check on 
| the accuracy of the machine concerned. The degree 
of expertness need not be very high, as it is bounded 
by the ability to use an ordinary micrometer and to 





decimals ; but it is difficult to see the grounds for 

its introduction if the low percentage of scrapped 

parts points to an already efficient examination 

system, or if the records taken would have no 

commercial value. 

Yours, etc., 
INSPECTOR. 





June 27, 1943. 


average out the readings to three or four places of 








ome se = 


a oh ch & 





= oe 











JULY 2, 1943. 


ENGINEERING. 





T5 








THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


\ MEETING of the Applied Mechanics Group of the 
Institution of Mechanical Engineers was held at the 
In-titution, London, 8.W.1, on Friday, June 18, 
the chair being taken by Dr. H. J. Gough, F.R.S. 
In his opening remarks, Dr. Gough stated that, 
since the first meeting of the Group was held on 
July 17, 1942, a representative committee had been 
elected and had drawn up a tentative programme of 
subjects for future discussion. In the whole field 
which it covered, the properties of materials occupied 
an important place, and they were fortunate in 
having at this, the second, meeting of the Group, 
an excellent review by a well-known author of the 
strength and characteristics of metals. He then 
called upon Dr. Hugh O’Neill to present his paper 
on “ The Significance of Tensile and other Mechani- 
cal Test Properties of Metals.” We commence to 
reprint Dr. O’Neill’s paper, in abridged form, .on 
page 18 of this issue. 

The discussion was opened by Dr. C. H. Desch, 
F.R.S., who recalled that, in 1935, he gave a paper 
before the South Wales Institute of Engineers on 
the interpretation of the tensile test, in which he 
pointed out that, of all the various properties that 
were noted in carrying out physical tests of metals 
only the modulus of elasticity was a physical con- 
stant of the material ; all the others depended on 
the shape of the test piece and on other conditions 
of that kind. If one could plot in such a way that 
the curve was significant of the physical properties 
of the metal, it would be of very great advantage. 
German investigators, who, he thought, were the 
first to use the plotting of true stress against some 
measure of true strain, over-simplified the matter ; 
the conclusion which they drew, that the extra- 
polated value of the final stress was double the 
maximum stress obtained in the ordinary tensile 
test, was obviously not true in general. At the 
same time, a curve of that kind was of value in 
that the slope of the linear portion of the curve 
did represent some coefficient of work-hardening, 
which was one of the properties which it was most 
necessary to know in connection with metals. In 
the ordinary way, the determination of a curve 
of that kind was rather troublesome ; during the 
necking of the specimen, it was not easy to keep 
measuring the diameter while the necking was 
going on, as it was sometimes very rapid. Of 
course, a photographic method could be used. 

Taking into account the present author’s own 
work on hardness and the use of the Meyer index, 
there should be some close correlation between the 
pressure of fluidity which he obtained by different 
methods and the extrapolated value of those 
curves. The fact that the author did not get 
quite such good agreement as might be expected 
might be due to the measurements not having 
been made with anything of the kind in view, and 
perhaps the data in the higher regions of the curve 
were not as good as they might have been. He 
could not help thinking that there was something 
in that relation, and that it ought to be possible to 
arrive at a true flow curve. The summary of 
information given in the paper was very valuable ; 
it would be of great advantage for metallurgists if 
they could have recorded, not merely the empirical 
tests commonly given, but something which could 
be expressed in the form of physical constants, just 
as they had the modulus of elasticity, and if there 
could be attached to every metal a definite work- 
hardening coefficient. That was one of the most 
valuable results which could be obtained from work 
the author had done, and the paper formed an 
admirable basis for future work in that direction. 

The Chairman said that the meeting was fortunate 
in having Dr. Desch to open the discussion ; he 
knew of no one who had read the literature of all 
countries on the subject under discussion so 
thoroughly as had Dr. Desch. When a subject 
was very much alive, the same ideas were apt to 
spring up in the minds of different people, quite 
unknown to each other. A case of that kind had 
occurred in the present instance. In the June issue 
of the Institution’s Journal, there appeared on the 
first page a note about the present paper, and two 





pages farther on there was a note on a paper which 
Squadron- Leader Vivian had contributed, and which 
had been accepted by the Institution for written 
discussion. Dr. O'Neill, on the first page of his 
paper, referred to certain work by Squadron- Leader 
Vivian and paid a generous tribute to the fact that, 
in 1941, Vivian started a certain line of thought. 
Both gentlemen were present that evening, and he 
hoped that Squadron-Leader Vivian, who was going 
to discuss Dr. O’Neill’s paper, would make some 
reference to his own work. On the advance copy 
of Dr. O’Neill’s paper was recorded the date when 
the manuscript was received by the Institution, 
namely, January 25, 1943. Squadron-Leader 
Vivian’s paper was received by the Institution on 
September 8, 1942. Needless to say, Dr. O'Neill 
had never seen the other paper and had no know- 
ledge of it. It was only fair to both gentlemen to 
make that explanation. 

Squadron-Leader A. C. Vivian said that the paper 
put together a great deal of material which he had 
not seen for a long time ; for example, he believed 
that the author’s equations (2) to (7) had been 
condensed in his own paper in the half-sentence 
“since it is probable that all the points on the true 
stress-strain curve bear a fairly simple relationship 
to one another.” The paper contained some excel- 
lent points, but he thought that some of them were 
a little late, for, by the end of 1941, he had himself 
completed a draft for publication incorporating the 
discovery of his vital generalisation, with which the 
author’s basic generalisation for deformation was 
identical in every respect. In the form of a paper 
entitled “A Renaissance in the Study of the 
Strength of Materials,” his draft was accepted by 
the Institution in September, 1942, over four months 
before the acceptance of Dr. O’Neill’s paper. That 
priority (accorded, he understood, accidentally) had 
put him in a quandary, as the author would appre- 
ciate ; but for that fact, Dr. O’Neill would have had to 
pay full tribute to his (the speaker’s) authorship of 
one of the main conclusions of the present paper. It 
seemed a pity to emphasise the experimental work 
indicating the constancy of the modulus for steels 
of different strengths ; such results might be placed 
in the category of results suspect and due for 
elucidation. Did the Haskell formulz (a) and (b) 
take into account the volume of the metal actually 
taken to the point of fracture ; that seemed to be 
absolutely essential in thermodynamics, and he 
wondered whether it was taken into account. That 
would be very different from the volume of the 
test-piece, and the volume involved in the impact 
need not be the same as that involved in the static 
test. The view taken by the author on the subject 
of fatigue seemed to be a somewhat macroscopic 
one, but it was easy to criticise the views of any 
man at any moment on that extremely kaleidoscopic 
property. Was not the real problem in fatigue to 
know what was the mechanism by which a beautiful 
specimen of a beautiful metal failed under the 
lightest stress induced in a sufficient number of 
reversals ? He would imagine that the horizontal 
parts of the S/N curve for steels were wrong and 
were as much due to precipitation hardening as 
were the sudden yield-point and other peculiarities 
which made steel the enfant terrible of the metals. 

Dr. S. L. Smith remarked that those who worked 
in this field would probably agree that the true 
stress-strain diagram afforded more fundamental 
information than the ordinary load-extension dia- 
gram. In the paper, the author stated that the 
information derived from the nominal stress-strain 
diagram had often been successfully used in design, 
and attributed this to the unconscious use of the 
empirical relationship between nominal _ tensile 
strength and fatigue limit. Personally, he was 
not at all sure that that really was unconscious ; 
although most failures were due to fatigue, many 
structures were not subjected to appreciable repe- 
titions of load, and therefore he could not accept 
the author’s apparent implication that all design 
should be based on fatigue. The argument that 
tensile properties, together with work-hardening 
capacity, afforded a true guide to the fatigue pro- 
perties of a metal, rested to some extent on the 
assumption that the energy absorbed to fracture 
was the same statically, dynamically, or in fatigue. 
There was evidence that this was not so. Some 








years ago, he had carried out some work in which 
tensile specimens were subjected to repeated loads 
above the yield-point, records being obtained of the 
hysteresis loops involved. He found that the total 
energy absorbed, including the loops, was of the 
order of four or five times that obtained in a straight- 
through load-extension test; moreover, fatigue 
specimens tested at the National Physical Labora- 
tory had absorbed, in hysteresis, amounts of energy 
enormously in excess of that required to produce 
fracture in one cycle. In one such specimen, the 
heat generated was sufficient to maintain the 
temperature of the specimen at 90 deg. to 100 deg. C. 
throughout a run of ten million cycles, lasting about 
four days He had not found how the author 
proposed to utilise tensile and work-hardening data 
as an indication of fatigue properties, but he did 
suggest modifications in specifications to take them 
into account. He was not aware that engineers 
asked for a structural material of high yield ratio, 
and, in fact, his impression was that they tended 
rather to ask for a low yield ratio in certain cases, 
and in nearly all cases a minimum elongation was 
specified. Specifications were already in existence 
which made use of the product of nominal maximum 
stress and elongation; that was a direct measure . 
of the energy absorbed to fracture statically, and he 
could not see what additional advantage was 
obtained by dividing it by the yield (or proof) 
stress, as in the author's plasticity value. 

It might be argued that the properties given by 
the tensile test were not sufficiently fundamental to 
embrace the structural changes associated with 
work-hardening, brought about either by fatigue 
or by static conditions. The ordinary test related 
an average stress to an average strain throughout 
a comparatively large volume of material, and it 
had been shown by physicists that the average 
strength obtained in that way was far less than the 
theoretical strength, which meant that local stresses 
and strains must have been built up, which were 
considerably greater than the average. In high- 
speed stressing, the chances of local concentrations 
of stress or strain distributing themselves evenly 
were much less than in a static test; Dr. W. A. 
Wood, of the National Physical Laboratory, had 
shown a speed effect in brass where the X-ray 
structural changes under static stress were of quite 
a different order from those, under the same stress, 
applied at a rate of 2,000 times a minute. Again, 
there was the case where the same degree of work- 
hardening could be produced with alternating stress 
and negligible external deformation as by static 
stress and considerable deformation. The con- 
ception of two types of deformation, “ internal 
slip” and “ external slip,” was supported by some 
recent work carried out by Dr. Wood and himself 
at the National Physical Laboratory, to which the 
author referred. By X-ray measurements of the 
atomic spacing, they had plotted the variation in 
inter-atomic strain against the applied stress, and 
had found that the relationship ceased to follow 
Hooke’s Law beyond the yield point. In the 
primitive elastic range, the external stress was 
balanced by the internal restoring forces between 
the atoms, which were displaced from their normal 
position by an amount proportional to the normal 
stress. When the stress was removed, the atoms 
returned to their original position. That was the 
basis of true elastic deformation. Above the yield, 
that relationship ceased, and the atomic displace- 
ment remained practically constant. That meant 
that the excess stress beyond the yield could be 
balanced only by a new type of internal stress, 
originating in the structural changes of plastic flow. 

They had shown by the resultant effect on the 
lattice dimensions, after the external stress was 
removed, that that secondary internal stress was 
permanent or irreversible. That residual internal 
stress must be associated directly with the pro- 
perty of work-hardening ; i.e., it measured directly 
the capacity of the metal to withstand a stress in 
excess of the primitive yield. In effect, if the ex- 
ternal stress were plotted vertically and the lattice 
distortion horizontally, up to the yield point the 
relationship was a straight line, but at the yield- 
point the lattice distortion stayed more or less 
constant. On removing the load, one came down 
toa permanent distortion in the opposite direction, 
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the amount of which depended on what stress was 
put externally on the specimen. That distortion 
must be accompanied by a residual internal stress, 
and he thought that that must be associated directly 
with the property of work-hardening. Thus, from 
the fundamental point of view, actual measure- 
ments were required of the more fundamental 
structural factors associated with deformation, in 
preference to empirical relationships. Such factors 
included (i) the secondary type of internal stress 
which he had mentioned ; (ii) the capacity of the 
atomic lattice to withstand distortion ; and (iii) the 
lower limiting crystallite size to which Dr. Wood 
had shown that the grains of a given metal could 
be broken down. Those lines of attack might yield 
some information. 

Dr. E. Orowan said that it was not possible to do 
much with tensile-test results, because one did not 
know what they really meant; the tensile test, in 
his view, was not only of limited value as a physical 
experiment, but was of very limited value as a 
technological test. The main quantity derived from 
it, the “ ultimate tensile strength,” had given rise 
to more confusion than any other conception in 
technology. It was not ultimate, because it was 
measured long before the cohesion of the specimen 
had been overcome at fracture; it was not a 
strength, because in the correct sense of the word, 
strength was the stress at which fracture occurred, 
while the “ultimate strength’ was merely the 
stress at which the uniform extension of the speci- 
men became unstable, and necking began. It was 
a kind of strength, but, unfortunately, not the true 
one, because the distribution of stress in the neck 
of the specimen was not uniform. In spite of that, 
he thought that the ultimate strength, and the 
tensile test in general, was not useless. The 
ultimate strength was not a well-defined physical 
quantity from which it was possible to obtain other 
physical quantities by calculation, but it was useful 
as a kind of name by means of which the material 
could be identified. Composition, or ultimate 
strength, or hardness number alone, of course, was 
not sufficient to identify a material for engineering 
purposes, but those data together could determine 
the material with a high degree of accuracy. It was 
not very hopeful to look for simple and more or less 
fundamental relationships between such quantities | 
and other technological data. Instead of attempt- | 
ing to find such relationships, it was more promising 
to seek a solution by analysing them into simpler 
components, i.e., to try to find first the laws of 
plastic deformation and of strength with simple 
materials, for example, with chemically pure single 
crystals, along the lines of the work of Dr. Gough, 
Professor Andrade and others. 

He concluded with a remark about the crystallite 
hypothesis suggested by Dr. W. A. Wood and men- 
tioned by the author. According to that hypothesis, 
cold work would cause break-up of the crystal grains 
into fragments called crystallites—very small frag- 
ments, random fragments. The word “ crystallite ” 
had been used and was being used in a different sense 
also, simply as a synonym for crystal grain. The 
crystallite hypothesis was based on the observation 
that the X-ray diffraction of the polycrystalline | 
materials was made broad and fuzzy by cold work 
in the case of metals with a fairly high melting point ; 
i.e., in the case of metals which did not undergo 
considerable internal stress relief at room tempera- 
ture. The effect of the X-ray line broadening, 
however, might have two entirely different causes ; 


Dr. G. A. Hankins thought that the author's 
main point was the importance of work-hardening 
capacity. Engineers would agree that it was a most 
important property, but he did not know that they 
would describe it in those exact words—** work- 
hardening capacity”; they might call it a com- 
bination of strength and ductility, or, even better, 
strength and toughness. Admittedly, it was 
difficult to measure those properties, and the author 
had rightly emphasised the value of what he called 
the true stress-strain diagram. He thought, too, that 
the author was making a fundamental error in trying 
to associate the “ pressure of fluidity” with direct 
tensile stresses. That was really a pressure, and 
to tackle the job properly it was essential to con- 


CONCRETE PAVING IN LOW 
TEMPERATURES. 


AN account was given, on page 446, of the pre- ious 
volume of ENGINEERING, of concrete pavement construc. 
tion for aerodrome runways, ete. This work was done 
under generally normal weather conditions and the von. 
structional methods were more notable for their scale 
than for being carried out in unusual circumstances, 
The paving of runways for a large aerodrome inyoly ing 
the use of 1,521,000 sq. yards of concrete, has, how: \er, 
recently been effected satisfactorily at day tempera. 
tures as low as 7 deg. F., while night temperatures were 
even 9 deg. below zero F. It is in the highest devree 
improbable that similar conditions will ever have to be 
faced in Great Britain or in most of the Dominions. but 
it may be of interest to record the abnormal conditions 





sider it on the basis of the shear stress in the material. 
That meant going into the question of the mathe- 
matical theory of plastic deformation. Some twelve 
or fifteen years ago, he had worked that out in the | 
case of hardness tests. One loaded the ball on to 
the surface of the metal, divided the load by the | 
area of the impression, and thus got the so-called | 
mean pressure. The main idea was given in a paper | 
to the Institution in 1929,* and some of the results | 
were given in the Annual Report of the National | 
Physical Laboratory for 1927. The point was that | 
the actual shear stress in the material below a ball | 
impression or below a normal hardness impression | 


| which is situated in the United States. 


that had to be faced in the aerodrome now referre« to, 
The scheme, 
when wholly completed, will include two concrete run- 
ways 500 ft. wide by 10,000 ft. long which, with the 
“ taxiways,”’ apron, and other work, make up the tvtal 
stated above. The original programme was drawn up 
on a basis that would require the delivery of some 
1,300 cub. yards of aggregate a day and daily deliveries 
of 1,500 barrels to 2,400 barrels of cement. ‘Ihe 
American standard barrel, it may be noted, contains 
from 370 Ib. to 390 Ib. of cement. 

For operation in cold weather it was necessary to 
protect from the cold and, generally, to heat positively, 
the materials for the concrete and to provide some 
protection for the handling equipment. Some form of 


was only of the order of one-fifth to one-sixth of | covering had to be provided, moreover, to keep the 


the mean pressure. It was interesting to see what 
that meant. Taking, for example, the case of mild 
steel; the contact pressure, the Brinell number, 


30 tons per square inch. That was the shear stress 
underneath the ball impression, which had to be 
correlated with the tensile strength; as a first 
approximation, one got the ratio of 6 to 2, which 
gave the figure of 3. The figure of 30 tons per 
square inch gave the position of the hardness test 
on the complete stress-strain curve, which came just 


itself was a definite explanation, based more or less 
on sound theory, of the reason why the hardness 
test gave an indication of the tensile strength ; in 
effect, one was measuring exactly the same point on 
a complete stress-strain curve. The figure of one- 
fifth to one-sixth the shear stress below the hard- 
ness impression was not an exact figure. With a 
shallow impression it was one thing; with a deep 
impression, one got a point higher-up. That did 
identify the hardness test with the complete tensile 
stress-strain diagram. 

The author, in commenting on the fatigue resist- 
ance of material with ordinary surface imper- 
fections, mentioned the “black” surface and 
suggested that analysis of the tensile test might dis- 
close something about it. He did not say that 
specifically, but that seemed to be the implication. 
Dr. Hankins was afraid that was a very small hope 
indeed. The great point about the black surface 
was that it had a marked effect on the fatigue re- 
sistance, because there was a very thin layer of 
faulty material at the surface, and in fatigue con- 
ditions the crack started in that faulty layer; but 
in terms of the tensile test the layer was so small 
that it had no appreciable effect on the tensile test. 
The author also said that “It is known that the 
endurance limit of high-tensile structural steel 
when carrying mill scale is not much higher than 
that of ordinary steel, and its use where dynamic 
load preponderates over static load is fraught with 





it might be due to very small crystal size and it 
might also be due to internal stresses. It would 
appear that the second explanation might be more 
natural, but that, of course, was not a sufficient 
reason for rejecting the crystallite hypothesis. It 
was not easy to distinguish between those two 
possibilities experimentally, but in five or six cases | 
a decision could be reached by means of more 
refined X-ray methods, and in all those cases internal | 
stresses were found to be the essential factor, and | 
not crystallite formation in the sense put forward | 
by Dr. Wood. That meant that, at present, the 
crystallite hypothesis must be regarded as not having | 
sufficient experimental support. The process of | 
fragmentation and crystallite formation might take 
place in some cases, but almost certainly it was | 
not a general consequence of cold working. | 


dangers.” He would agree that the endurance 
limit of high-tensile structural steel with mill scale 


was not much higher than that of ordinary steel, | 


but not that it was “ fraught with dangers.” 
(To be continued.) 








BRISTOL ENGINEERING DrrecToRyY.—The sixth edition 
of the “‘ Bristol Engineering Directory,”’ compiled by the 
Bristol Engineering Manufacturers’ Association, has 
recently been published. It opens with a list of the 
members of the Association and of its officers, and gives 
particulars ef its objects and activities. A _ classified 
index of trades and an alphabetical] list of manufacturers 
and suppliers are then given, and the book concludes with 
a history of engineering in Bristol and with some useful 


| conversion and other tables of interest to engineers. 





* Proc. I. Mech. E., vol. 1, 1929, page 317. 





was of the order of 90, which, divided by 3, gave | 


at the point where the normal ultimate stress was | 
reached and the material began to neck. That in | 


| sub-grade from freezing first, ahead of the paving opera- 
| tions. It was originally decided that the temperature 
|of the concrete should not be allowed to fall below 
60 deg. F. at any stage of the placing and finishing 
operations. Every effort, however, was to be made to 
| maintain a temperature of approximately 70 deg. F., 
at which it was considered that about 60 per cent. 
of the ultimate strength would be attained in six 
days after placing, this setting being considered to 
be sufficiently advanced to prevent damage by subse- 
quent freezing. The aggregate-producing plants were 
enclosed, as also were the storage bins, the latter being 
heated by steam furnished by a coal-fired boiler with 
| a capacity of about 5,700 lb. per hour, the pressure rang- 
| ing from 100 Ib. to 125 lb. per square inch. The water- 
| heating plant, which was also housed, consisted of two 
| boilers, both coal-fired. One of these furnished steam 
| at the same pressure as the storage-bin heating boiler, 
jand had a steaming capacity of about 8,600 lb. per 
|hour. The other boiler, of a capacity of 3,100 lb. per 
| hour was maintained under pressure as a standby. 
The mixing water was heated in two tanks of 
| 1,800 gallons and 2,500 gallons capacity, respectively, 
the steam being circulated through internal coils. The 
heating tanks were supplied from an 18,000-gallon 
|tank to which water was pumped from an adjacent 
lake, which was frozen over. The water was heated 
|to 160 deg. F. during midwinter and to 140 deg. F 
|in late winter, when the daytime temperature rose 
|to from 25 deg. to 40 deg. F. The heated water 
| was delivered to a tank situated at a slightly higher 
level than the heating tanks in order that it could 
be run off by gravity to the tank trucks which were 
used for distribution to the mixers. These trucks 
| had capacities ranging from 1,200 gallons to 1,800 
gallons, and were insulated by a double layer, separated 
by an air space, of waterproof plywood. 

| When the paving operations were commenced in the 
|} autumn of 1942, the standard cement content for this 
| type of pavement was used, viz., 1-25 barrels per cubic 
yard, but when the weather became colder this was 


i}? : - 
|increased to 1-5 barrels and calcium chloride was 


| added to the mix at the rate of 1 Ib. to 2 Ib. per sack 
| of cement, depending on the temperature prevailing 
at the time. The coarse sand was dried and heated to 
|a temperature of about 150 deg. F. in a plant housed 
| adjacent to the batching installation. The dryer was 
an oil-fired rotary kiln into which the sand was fed 
from a bucket elevator. The sand was circulated, by 
means of angle ribs inside the kiln, through a stream 
| of hot gases, kept in motion by a 30-h.p. blower. 

The protection of the subgrade before laying the 
pavement would appear to have been the most difficult 
operation. It was not at first realised how serious an 
effect the very low temperatures would have on the 
| subgrade when this was finished far in advance of the 
| paving; one strip was so solidly frozen that by the 
time it was required it was necessary to rip it out by 
pneumatic hammer, and even then fires had to be built 
in strips 10 ft. apart across the pavement to effect 
preliminary softening. Unfrozen material was then 
| substituted and the surface properly graded, after which 
it was covered with a layer of loose straw 12 in. thick, 
or with 6 in. of dried sand. This covering was allowed 
| to remain until shortly before the pavement was to be 
jlaid. A layer of 12 in. of loose straw or hay was subse- 
| quently found effective in protecting the subgrade 
from freezing for a period of from four days to five days 
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at an air temperature of 10 deg. F. or for approximately 
a fortnight at an air temperature of 20 deg. F. Al- 
though steel forms were originally provided, the lower 
heat-conducting properties of wood made it desirable 
to use this during the coldest weather. Steel was 
reverted to as the weather became warmer. 

Apart from its employment in protecting the sub- 
grade, hay or straw was used to insulate the finished 
pavement against cold during the curing period. It 
proved to be both convenient and economical, the latter 
because it could be frequently re-used. Some 3,000 
tons of hay and straw were purchased within a radius 
of 100 miles from the site, and this quantity was placed 
in stock piles at suitable points along the runways 
and other paved areas. The newly-finished concrete was 
first sprayed with a liquid curing compound as soon 
as this could be done without risk of injury to the 
surface. The hay or straw was then spread in a 
layer about 12 in. thick and over this was laid heavy 
waterproof paper in sheets of about 25 ft. square, thus 
improving the insulation and keeping the hay and 
straw from blowing away. The paper was weighted at 
the edges with stones. For protecting newly-finished 
surfaces from sudden snowfalls and rain storms, canvas 
covers on wooden frames were used. These frames 
were 35 ft. wide, so that, as the pavement was laid in 
strips 25 ft. wide, there was a 5-ft. overlap on each side. 
The length of each section of framing was 25 ft., and 
enough of them were used at a time to cover 800 lineal 
ft. of the pavement. This method of covering was 
only employed in the circumstances stated above ; 
ordinarily it was possible to leave the finished surface 
exposed until the straw could be used. 

As already stated, very low temperature conditions 
were experienced. The record seems to have been the 
day temperature of 7 deg. F. and night temperature 
of 9 deg. below zero F. previously mentioned. During 
the night the temperature under the blanket of straw 
and heavy paper was 48 deg. F. The average amount 
of concerete placed in January, 1943, was 5,350 sq. 
yards per working day. On a typical February day, 
when the temperature ranged from a maximum of 
40 deg. F. to a minimum of 11 deg. F., the amount 
placed was 6.689 sq. yards. The results of this opera- 
tion which. it must be admitted, was largely experi- 
mental, would seem to have added materially to the 
scanty data on concrete paving in very cold weather 
and to have shown that by careful planning the work 
is practicable. Naturally, it must increase the cost 
and although exact figures are not available, it has been 
estimated that the cost is increased from 10 per cent. 
to 25 per cent. above the figures for construction during 
normal summer weather. We are indebted to our 
American contemporary Engineering News-Record, for 
the information on which this article has been based. 








COLOUR-LIGHT SIGNALLING ON THE L.M.S.R.—The 
introduction of colour-light signalling on the London | 
Midland and Scottish Railway, between Camden and 
Willesden, has enabled traffic to be accelerated and has 
rendered superfluous two signal boxes at Queen’s Park | 
Station. 


ANCHORING LOCK FOR 
HAND TRUCKS. 


Tue foot-operated lock shown in the accompanying 
illustration has been introduced recently in order to 
anchor hand-propelled transporting trucks mounted on 
castors, such trucks when loaded being liable to move- 
ment, particularly on a sioping floor. Hitherto some 
of the castors of such a truck have required some form 
of brake to be fitted on them, and the foot-operated 
lock described below has been put forward by the 
makers, Messrs. The Bassick Company, Bridgeport, 
Connecticut, U.S.A., as being equally effective while 
easier to operate and cheaper. As will be gathered 
from the illustration, the lock is situated under the 


truck close to one of the castors and is operated by the 


toe of the person handling the truck. The principle em- 
ployed is that of the toggle, though this is not very clear 
in the illustration, since the lock is in the released posi- 
tion. The toggle elements may be recognised, however, 
on the left, one consisting of a link pivoted at one end 
on the socket bolted to the underside of the truck and 
coupled at the other to a bellcrank lever pivoted on a 
collar on the spindle forming the moving part of the 
lock. The other arm of the bellcrank lever, which 
has an included angle of about 120 deg, is extended to 
form a lug, chequered on the upper surface, on which 
the operator places his toe. The two links referred to 
above are, of course, duplicated on the other side of the 
socket. 

The part of the lock which makes contact with the 
floor consists of a domical steel cup faced with a wear- 
resisting material similar to a brake shoe. The area 
of contact is approximately 12 sq. in. The cup is secured 
to the spindle by a flexible joint, so that it can seat itself 
squarely on a sloping surface. The spindle terminates 
inside the socket in a flange, below which is a helical 
spring in compression between the flange and an 
internal flange at the bottom of the socket. There 
is thus an upward thrust on the spindle and it is this 
which holds the lock in the released position. This 
spring, inside the socket, should not be confused with 
the helical spring seen in the illustration, which is in 
compression between the collar on which the bellcrank 
pedal is pivoted and a washer on top of the cup. The 
collar is free to slide on the spindle and in the release 
position of the lock illustrated, the spring below it 
is extended. To lock the truck the operator presses 
down the pedal. This results in the compression of 
both springs and the pedal is pressed down until the 
links of the toggle are in a straight line, which renders 
the collar immovable relative to the truck and the 
compressed spring under the collar must, therefore, 
press the cup surface hard on the ground. To release 





fitted on a making-up piece if the castor employed 
brings the underside of the truck more than 7} in. 
above the floor. It will be appreciated that the springs 
not only give a constant and predetermined locking 
pressure, but also a range of action through which 
the pressure is effective, so that some variation in the 
floor condition and overall height is allowable. Messrs. 
Bassick recommend two locks being fitted near dia- 
gonally opposite castors when the truck has four of 
these. The firm has experienced a demand for larger 
and stronger castors than that illustrated and have 
recently introduced two additional sizes having wheels 
8 in. and 10 in. in diameter, respectively. These 
castors are noteworthy from their design and the 
precision methods adopted in manufacture. The turn- 
ing movement takes place on two rows of bearings, the 
upper row consisting of 4 in. balls on a circle 4} in. in 
diameter and contained in hardened, ground and 
polished races, while the lower row is a Timken taper- 
roller bearing. The wheel is mounted on similar 
Timken bearings and all the bearings are fitted with 
dust caps and lubricating nipples. The wheel axle is 
1 in. in diameter and is secured by a castellated nut 
and split pin. 





100-TON THREE-RAM FLANGING 
PRESS. 


Ir has been remarked that the railway shop is the 
home of the special machine tool, using the term 
“special” to apply to machines primarily designed 
for operations peculiar to the industry concerned. A 
somewhat unusual hydraulic flanging press, made by 
Messrs. Dominion Engineering Company, Limited, 
Lachine, Quebec, Canada, for the Montreal shops of 
the Canadian National Railways would seem to lend 
support to this view. The press is used mainly for 
flanging plates by the progressive method ; that is, the 
plate is flanged a few feet at a time and reheated for 
flanging the adjacent portions until the full length is dealt 
with. As regards the main structure, the press consists 
of three castings, namely, a heavy box-section bed 
10 ft. 7 in. long by 3 ft. wide by 3 ft. 6 in. deep, a box- 





section column at one end of the bed, and a deep canti- 
| lever arm, the arm and the bed being tied together by 
| two pre-stressed forged tension members. There are 
| three rams, namely, two vertical and one horizontal. 
| The vertical rams are arranged in line on the longitu- 
|dinal centre line of the cantilever and each has a 
| capacity of 50 tons, hence the title of 100-ton press. 
The third ram is arranged horizontally with its centre 
line about 9 in. above the table and has a capacity of 
30 tons. The function of the rams is as follows :— 
| An anvil is bolted to the table, which is provided with 
| tee-slots, directly below the outermost vertical ram. 
The plate, heated at the edge, is laid on the anvil and 
the ram is brought down to it, thus acting as a hold- 
down, while the innermost ram is brought down to 
| bend the plate over the anvil. This ram is then raised 
| and the horizontal ram is advanced to finish the flang- 
ing against the anvil side face. 
| The two vertical rams have their centres 16 in. apart 
|and the distance between the centre of the innermost 
|}one and the side of the tension members is 12} in. 
There is, therefore, sufficient room to make a flange of 
considerable depth. The stroke of the vertical rams is 
2 ft. 6 in. and the maximum vertical “ daylight” is 
| just over 3ft. The horizontal “ daylight ” is, of course, 
not limited owing to the cantilever construction adopted. 
The table is 3 ft. 6 in. wide and the bed is constructed so 
that it can be lengthened if desired at a later date. 
The ram cylinders are cast integral with the cantilever 
arm and the column for the vertical and horizontal 
rams, respectively. The table top is about 1 ft. above 
the operating floor. The press is actuated from an 
accumulator at a pressure of 1,500 lb. per square inch. 
The control of the rams is effected by three valves 
actuated by levers arranged close together on the column, 
where the operator has a clear view of the anvil. All 
three valves are closed when the levers are vertical. Pull 
| on the levers causes forward movement of the ram con- 
| cerned, and a push towards the back, retraction of the 
|rams, this being effected by pressure in the narrow 
| annular space below the ram pistons. The press can, 
| of course, be used for ordinary press work by means of 
|dies; for example, the pressing of the dished and 
flanged ends of steam drums, etc. For this, the top 
| die is bolted to both vertical rams so that the full 
| power of 100 tons is available. The horizontal ram 











the lock, the operator puts his toe under thé pedal/is not used for this die work, but it is not difficult 


and gives it a slight upward pressure. 
ment ‘“ breaks ” 


the socket then lifts the cup clear of the ground and | simultaneously would be useful. 


folds back the toggle to the position shown. 

The action described above presupposes a fixed 
distance between the underside of the truck and the 
floor. This is 7? in. and is correct for the firm’s 
standard castors having wheels 6 in. in diameter. There 


| is, however, no reason why the lock should not be 


This move- to visualise operations in which a combination of the 
the toggle lock, and the spring in| innermost vertical ram and the horizontal ram acting 


It may be mentioned 
that the firm has supplied other types of hydraulic press 
to the Canadian National Railways, typical examples 
being a 400-ton double-ended machine for pressing car 
wheels on to their axles ; an 800-ton machine for press- 
ing locomotive driving wheels on to, or from, their axles ; 
and a 150-ton open-gap straightening press. 








A RESOLUTION calling for alterations of existing 
agreements to secure the following objects was carried | 
unanimously at last week’s meeting of the Amalgamated | 
Engineering Union’s National Committee in South- 
port :—(1) The complete consolidation of national | 
(2) Full restoration of pre- 
establishment of 


bonuses with basic wages. 
June, 1931, conditions. (3) The 
national minimum rates for all classes of workers. 


Th lication of the recently awarded 6s. increas 
(4) The application of the recenti} a "(6) An | and it was found, in the records for May, that 4-47 per 
= | 


to all time-workers without qualifications. 
increase in the existing 8s. awarded to maintenance 
men, inspectors, setters-up, and markers-off, and its 
extension to machine-tool fitters, at the same time 
embracing all semi-skilled and unskilled workers who 
work in conjunction with them. (6) The putting into | 
force of the 1938 National Committee decision on | 
machine rates and semi-skilled workers’ rates. (7) Im- | 
provement in the schedule of percentage rates for | 
apprentices, boys, and youths. (8) The putting into 
force of the wages resolution passed at the recent 
women’s conference at Blackpool which demanded 
equal pay for equal work and a minimum wage rate for 
adult women entering the industry not lower than that 
paid to the adult male labourer. 


In the course of a contribution to the discussion on 
the resolution, Mr. Tanner, the President, said that in 
the light of their experience after the last war, he 
attached great importance to consolidating the national 


|always been included in the absentee figure. The 


| One man in four suffered injury involving at least three 





bonuses with the basic rates. It would have a strong 
psychological effect upon members, for they would | 
offer much stronger resistance to a reduction of basic | 
rates than to a reduction of war bonuses. The last | 
wages award was unsatisfactory, but it contained, he | 
thought, a principle which was on right lines—namely, 
that of raising up the lower-paid time-worker. Mr. 
Tanner assured the Committee that the executive 
council intended to go forward with the programme 
adopted by it, in consultation with the National 
Enginering Joint Trades Movement. 


Another resolution unanimously adopted by the 
Committee instructed the executive council to enter 
immediately into negotiations with the employers for 
a 40-hour working week as a peace-time maximum 
“without reduction of wages." Forty hours a week, 
the mover said, should be regarded as a basis, and all 
hours worked above it be paid for at overtime rates. 





An amendment to a resolution on the subject of the 
recent wages award, which was adopted and carried as 
a substantive motion, proposed that the National 
Arbitration Tribunal should be asked to give a clear 
and full interpretation of the award, particularly as it 
affected members working on payment by results 
systems. Mr. Tanner said that the executive council 
had already taken steps in the matter. They had been | 
in consultation with the National Engineering Joint 
Trades Movement, and were preparing a list of the 
anomalies that had arisen as a consequence of the award. 
As soon as that work was completed they would 
approach the employers, and, if they got no satisfaction 
from them, they would have to go to the Tribunal. It 
had to be remembered that the award concerned the 
National Engineering Joint Trades Movement, and not 
the Amalgamated Engineering Union alone. 





A resolution was adopted by the Committee instruct- 
ing the executive council to meet the appropriate 
authorities and put before them the following sugges- 
tions :—{1) The direct allocation of contracts through 
the medium of the regional boards. (2) The compulsory | 
establishment of properly functioning production and 
efficiency committees in all the main productive indus- | 
tries and in transport, such committees to be obligatory 
upon the employers under the Essential Work Order. | 
(3) The extension of systems of payment by results and 
a Government guarantee that rates will not be cut 
where earnings are increased through greater output. 
(4) The replacement of monopoly representation on 
Government control boards by independent chairmen, 
and the re-organisatiou of the control boards to guaran- | 
tee that employers, employees and consumers are 
equally represented. 


The annual report of the Transport and General 
Workers’ Union states that, at the end of 1942, the/| 
total membership of the organisation was 1,133 ,165— 
an increase in two years of 389,816. The funds | 
amounted to 2,399,4911. The membership total in- 
cludes 274,219 women—an increase of 205,407 in two 
years. According to Miss Florence Hancock, the 
union’s national woman officer, a substantial proportion 


| 


of the increase is in engineering and aircraft production. | 
The union, she says, in conjunction with the National | 
Union of General and Municipal Workers, has secured 


| 
| 
| 





| tion at the end of the year (March 31, 1943) was sound. 


| and fittings, was 352,6891. 17s. 6d. 
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great improvement in the women’s rate which is now a 
minimum of 40s. for 47 hours. 





Major Lloyd George dealt very fully with the 
| subject of absenteeism in the course of his reply to 
the discussion on the Vote for the Ministry of Fuel and 
Power in the House of Commons last week. Most 
people were familiar, he said, with the statement that 
|absenteeism in the coalfields was running at about 
1l percent. He had caused that figure to be analysed, 


cent. of the total possible man-shifts were lost through 
| avoidable causes and 6-98 per cent. through unavoid- 
able causes. The absence of the non-effectives had 


number of accidents reported each year, involving 
absence from work for three days or more, was between 
150,000 and 160,000. Thus, on an average, nearly 


days’ absence. Approximately, 135,000 of the total 
involved absence of eight days or more. Moreover, 
the industry had a very high rate of occupational sick- 
ness, while miners were more prone than workers in 
other industries to rheumatism, lumbago, and sciatica. 


The Minister, continuing, said that he was not 
attempting to hide the fact that there was an irrespon- 
sible minority, mainly composed of young men and of 
others, who absented themselves at week-ends. That 
small element bore a very heavy responsibility at the 
present time. If the 4$ per cent. who were guilty of 
voluntary absenteeism would decide to reduce that 
situation by half, the country would have 4,000,000 
more tons of coal per annum. Surely that was not too 
big a thing to ask of these young men? The country 
had the right to expect that they would do their duty 
as others were doing their duty throughout the world. 





The official cost-of-living index figure on June 1 was 
98 points above the level of July, 1914, compared with 
99 points a month earlier. The small decline was due 
to a fall in the average level of clothing prices resulting 
from further increase in the proportions of utility 
clothing and materials on sale. For food, the index 
remained at 65 points above the level of July, 1914. 





The National Arbitration Tribunal has found against 
the claim of the unions affiliated to the Printing and 
Kindred Trades Federation for a wages increase by 
the British Federation of Master Printers. the News- 
paper Society, and the London Newspapers’ Provincial 
Association. The general claim—which was rejected— 
was for an increase of 20s. a week for men and for 
women doing men’s work, but an advance of 4s. a 
week in the minimum rates of other women was 
awarded. A meeting of the executives of the trade 
unions concerned has been called for July 6 to receive 
a report on the situation by the Federation’s executive. 


The annual report of the General Federation of Trade 
Unions states that the financial position of the organisa- 


The balance in hand, after allowances had been made 
for Income Tax reserve, and depreciation of property 
During the year, 
the Trustees reviewed the financial position in respect 
of the depreciation of their property, investments, 
reduced contributions, registration and additional bene- 
fits. On the subject of additional benefits, they say in 
their report to the Management Committee that, in 
their opinion, it would not be advisable to discuss 
benefits which might be given by the 
Federation until the policy of the Government on the 
Beveridge Report was known. Further, they consider 
it would be unwise to legislate for additional benefits 
during a period of uncertainty. 


The Railway Shopmen’s Council met again on Friday 
last week further to consider the application of the 





unions for a wages increase of 10s. a week. No decision 
was reached, but it was decided to continue the dis- 
cussions at another meeting this week. 


Addressing a private meeting of representatives of | 
the wool textile industry in Bradford last week, Sir | 
Henry Shackleton, the Wool Controller, dealt particu- 
larly with the labour supply position in the immediate 
future. In deciding how many more workers could 
be released for the Services and the munition factories, 
due regard had been paid, he said, to the production 
programme and to what would be required from the 
industry for the Services, for civilian needs in this 
country, and for export. There would be a further 
eall for the release of labour covering a period of three 
months from July 1. He calculated that sufficient 
labour would be left in the industry to enable the 





production. programme to be fulfilled. 





SIGNIFICANCE OF MECHANICAL 
TEST PROPERTIES OF METALS.* 
By Dr. Huen O’Nem1, M.Met. 


Owr1na to many scattered developments in the 
practice and interpretation of mechanical testing, 
demand has recently been made (Vivian, 1941) for 
“a vital generalisation ” regarding the deformation of 
metals and for the ordering of our present technological] 
untidiness. The present paper aims at meeting this 
demand by exploring the field and attempting the 
reduction of multiplicity to unity. Knowledge of the 
subject has largely been built up on the tensile test, and 
the approach will be made from this direction with the 
object of indicating the wider applications of that test. 
In technological studies of the tenacity of metals the 
first values considered are the modulus and limit of 
elasticity. These features have recently received 
detailed attention by McAdam and Mebs (1942) and 
only one aspect of elastic properties will be mentioned 
here. If engineers are invited to substitute high- 
tensile for ordinary plain carbon steels, they should be 
reminded that Young’s modulus is practically constant 
for all such materials. Reduction of section (and 
weight) will therefore only be obtained after due regard 
has been paid to adjustment of design so that suitable 
stiffness against elastic bending is preserved. 

When plastic flow has once commenced it is custom- 
ary to record the deformation to fracture of a loaded 
test-piece by a diagram connecting nominal stress on 
original area with the corresponding nominal strain. 
Strain is generally taken as total change of initial gauge 
length, and the conventional diagram rises through a 
maximum value of load and then falls away to the 
breaking point, as shown in Fig. 1, opposite. This simple 
procedure provides data with which engineers have de- 
signed certain types of successful structure, but it fails 
to indicate work-hardening capacity and to show that 
plastic deformation actually causes a continuous rise 
of mean stress up to the point of fracture. It does not 
even permit accurate determination of specific work of 
rupture, because of the arbitrary units of strain. 
Certain other types of diagram which better reveal the 
physical significance of the straining process make use 
of true stress values ; for example, the “ S-q’ diagram ” 
shown in Fig. 2 and introduced by MacGregor in 1937. 
In this S, the true stress, is plotted against the corres. 
ponding “true” reduction of area qg’ = log (A,/A) 
where A is the area of cross section. 

(1) Before considering such true stress values, a dis- 
cussion of typical failures in engineering structures is 
desirable. It is now agreed that ductile materials fail 
in service more by fatigue than by simple tension. As 
most engineering design in the past has been based upon 
tensile properties, its success has presumably been 
unconsciously due to the empirical relation by which 
the fatigue limit is now known to be about half the 
nominal tensile strength. This feature would therefore 
account for a minimum factor of safety of 2 on 
** ultimate stress.”" But the “ academic ” fatigue limit 
is determined upon polished test specimens, whereas 
the “black” fatigue resistance of material with 
ordinary surface imperfections is not so high and would 
bring factor of safety requirements up to 3. Analyses 
of the tensile test might well aim therefore at supplying 
information related to fatigue resistance noting that 
fatigue stressing causes strain-hardening of a metal 
(Aitchinson, 1924; Holley, 1940). If the applied stress 
is below the endurance limit, failure does not take place, 
since a condition of acquired elasticity is reached, and 
the cyclic input of strain energy is passed out as heat 
without involving cumulative crystalline damage. 
With stressing above the endurance limit, however, 
slip-plane movement and work-hardening of the 
crystals increases until cracking finally occurs in the 
locality of maximum hardening where strain-hardening 
capacity has become exhausted (Gough, 1933). Two 
factors worth consideration are therefore total work of 
rupture and capacity for work-hardening. 

The practical importance of work-hardening capacity 
is very great, since most fatigue failures occur at surface 
imperfections, such as rolling and scaling wrinkles, 
machining marks, and corrosion pits. Thus, it is 
known that the endurance limit of high-tensile struc- 
tural steel when carrying mill scale is not much higher 
than that of ordinary steel, and its use where dynamic 
load preponderates over static load is fraught with 
dangers. Small surface notches and corrosion defects 
on any metal at once cause local stress concentrations, 
and the survival of the material in service depends upon 
the possibility of local strain-hardening under stress 
with a resulting local rise of fatigue resistance. 

From energy considerations it might be expected 
that the net work required to fracture a metal would 
be independent of the method of deformation. In this 
connection any evaluation of true tensile work of 
fracture theoretically requires a load-strain diagram 
and not one employing true stress. Baker and Russell 





* Paper read before the Institution of Mechanical 
Engineers on Friday, June 18, 1943. Abridged. 
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(1920) have shown, however, that work per unit volume 
should be obtained by plotting unit load, not against 
the usual total extension but against the true or 
« effective elongation ” ¢ per unit length. This is given 
by « (— 2 where A, is the original and A the 
reduced area of the test-piece. It is therefore interest- 
ing to note that researches by Ljungberg (1928), using 
such load-strain diagrams have indicated a useful 
correlation between fatigue and tensile behaviour. It 
was found that the total work required to fracture a 
metal is constant, irrespective of whether it be applied 
in a single stage, as by tension, or in a number of 
stages, as by repeated stress. The-number of stress 
repetitions to fracture will be given by the total work 
of rupture divided by the work done in the hysteresis 
loop of each cycle. Whiie nominal stress was used in 
Ljungberg’s investigation, work in progress by Lessells 
(1942) seems to indicate that changes in actual endur- 
ance limit due to heat treatment correspond better with 
the true tensile strength values. 

{part from failure by tension and fatigue there are 
further categories in which either notch brittleness or 
conditions of intrinsic (strainless) tensile strength may 
be involved. Certain service fractures are observed 
after repeated stress of articles such as railway rails 
and tyres having low notch-impact resistance. These 
exhibit surface imperfections and sometimes fracture 
without obvious fatigue markings or deformation, 
though tensile tests of the steel reveal ample static 
ductility. Such failures are either impact fractures 
due to an appropriate service blow at a stress-raising 
imperfection, or else are features of the “ technical 
cohesive strength.” The latter property involves 
“triple” or “ clink ” stresses, and has been evaluated 
by Kuntze on notched tensile specimens whereby 
fracture takes place with only small plastic deformation. | 
The subject needs further clarification and has recently 
been discussed by McAdam (1941). Finally, there are 
simple shock failures, as in dredger bucket links or 
where articles such as lifting tackle or drawgear hooks 
of ample static strength become highly deformed, work- 
hardened, and cracked on the skin only. Failure then 
takes place by stress concentration under dynamic load 
at these minute surface cracks. 

(2) The determination of true stress values during a 
tensile test is a fairly tedious procedure. Nevertheless, 
Baker and Russell (1920) published curves connecting 
true tensile stress P with true or effective elongation « 
for mild steel and inspection shows them to be roughly 
logarithmic in form. Stead (1923) later plotted similar 
curves but stated that they did not accurately fit any | 
of the common types of equation. Then Norris (1936) 
obtained the following empirical logarithmic true stress- 
true elongation relation for tensile straining: P = k «™. 
With many heat-treated and cold-worked metals the 
logarithmic graphs of Norris inexplicably gave diagrams 
composed of two separate linear portions, and this | 
suggests that the same constants do not hold for low | 
and high strain. The author of the present paper finds, 
however, that in most of the tests there is evidence that 
m was lower when the specimens were initially in the 
cold-worked condition. Work-hardening capacity 
therefore appears to depend directly upon m. Norris 
also remarked that his expression held for the deforma- 
tion of clay, and that while & varied with the amount of 
water in the clay mixture, m remained constant through- 
out. Kokado (1925) had observed independently that 
when metals were subjected to considerable compres- 
sion, the relation between strain e and true stress could 
be represented approximately by e = (k P)™, and pro- | 
posed the area of the diagram as a measure of hardness. | 

Turning now to indentation tests, the general em- | 
pirical expression for straining (beyond a certain 














minimum) as found by Meyer and others is written 
L = ad", from which, since P =<. is obtained 
7 





Pe fe x d"-*, where L is the indenting load, d the 
diameter of indentation, and P,, the mean pressure | 
hardness when a ball test is being made. In “ Meyer 
analysis ” of the ball test, the index m (or n — 2) is a 
measure of work-hardening capacity, to the extent that 
t represents the rate of increase of hardness when a 
metal is increasingly strained by indentation. The 
index decreases to a limiting value of 2-0 if the material 
is increasingly cold-worked before testing, though 
experimental values of 1-96 and lower have been 
reported for copper (Hoyt and Schermerhorn, 1926 ; 
O'Neill and Cuthbertson, 1931) and steel. Variations | 
in the value of n are responsible for variations in the | 
empirical factor used for converting Brinell hardness | 
numbers to nominal maximum stress, so that a high | 
factor indicates a high n value. | 

In practice the determination of n requires that | 
logarithmic plots be made of three or four different 
indentation diameters against their corresponding | 
testing loads; the tangent or slope of the line then | 
gives the index. Meyer analysis is a laboratory pro- 
cedure which must be conducted with considerable care, 





| 
but under certain conditions it provides results of 
interest and value. It has practical applications, and 
Mr. B. R. Byrne, of the Southern Railway, for instance, 
employs the method regularly as a means of controlling 
steel boiler tubes intended for cold swaging, expanding, 
etc. In the course of a correlation of compression and 


indentation tests, Kokado deduced that u = (nw — 2) 


so that his expression e = (k P)“ may be written as 


This is similar to the expression P = k e™ for 
tension. From the graphs published by Norris and by 
Stead, the author has computed for high degrees of strain 
the values of m given in Table I. Austenitic steels are 
known to have a high capacity for strain-hardening, 
and available data relating to them have also been 
plotted and then recorded in Table I. Schwarz (1929) 
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(O'Neill and Cuthbertson, 1931), though in wiredrawing 


| there is a tendency for the hardening effect to rise more 


steeply at 90 per cent. reduction and beyond. 

The mechanical properties of a metal are complicated 
by considerations of constituent crystal size, and in the 
limit, by the behaviour of single crystals. The latter 
creep under load, and their stress-strain curves depend 
somewhat upon rate of loading. Nevertheless, when 
aggregates or single crystals of metal are deformed 
either by tension, compression, or torsion, the diagrams 
connecting true stress with some effective function of 
strain all exhibit the same form. True stress-contrac- 
tion diagrams for single crystals vary with crystallo- 
graphic orientation, but can be converted into a single 
characteristic curve by plotting true shear stress against 
shear strain on the slip plane in the direction of slip 
as proposed by Taylor and Elam (1935). The effect of 
orientation, and of tension or compression then dis- 


TABLE I.—Comparison of Work-Hardening Indices 
for Tension and Indentation. 
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has shown the validity of expression e = (k P)“ for 
tension, and has determined both u and n for his 
specimens. Some of his values cited in Table I are in 
reasonable agreement with the ball test results. 

It is evident that the general diagram connecting 
true stress and strain for tension, compression, and 
indentation is roughly logarithmic. It is represented 
approximately by an expression P = ke™ the index of 
which is relatively high for materials like soft copper 
and austenitic steel having a high capacity for strain- 
hardening, and relatively low for metals in the cold- | 
worked condition. This expression may be considered | 
as a basic generalisation for deformation which techno- 
logists might use. It could be determined by calculat- | 
ing the true stress and effective elongation at three or 
more stages of test, e.g., (a) beyond the proof stress, 
(6) at the point of maximum load, and (c) at fracture. 
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| The work area of the diagram may be of significance. 


The graph for the expression P = k «™ is consistent in 
form with the general curve obtained from studies of the 
strain-hardening of a metal when it is progressively 
cold-worked up to 90 per cent. reduction by rolling 





considered (as found experimentally) that the flow or 
proof stress is 10 per cent. to 15 per cent. higher in tor- 
sion than in tension or compression. 

(3) Engineers frequently specify a minimum elonga- 
tion value for structural material in order (a) to be 
reass regarding quality, (b) to provide against 
cracking when cold bending and riveting operations 
have to be performed, and (c) to avoid fracture under 
unforeseen static overload. Although the majority of 
defective structures fail without appreciably elongating 
in service, there is still justification for an intelligent 
use of elongation test values if they be considered in 
relation to work-hardening capacity. Baker and 
Russell (1920) have suggested that the latter is given by 
that area of work D which lies above the yield or proof 
load in a tensile load-effective elongation diagram, as 
shown in Fig. 3 (c). This shows the results of a 
test on 0-06 per cent. carbon steel. Total work 
OL, Ly Lg F = 9,199 ft.-lb. Change of shape 
OL,F = 4,264 ft.-lb. Difference = work hardening = 
4,935 ft.-lb. 

Elongation behaviour leads to the belief that plastic 
deformation of an annealed test-piece takes place by 
two processes. Local crystal slip commences at the 
flow (proof or yield) stress. The weakest region first 
to deform develops a Liider strain’ band which simul- 
taneously becomes strengthened by this local strain- 
hardening. The next increment of testing stress is 
therefore passed on to produce strain (and eventually 


| an increased number of similarly hardened Liider lines) 


in adjacent unused portions of the test-piece. In this 
way the well-known process of “‘ uniform elongation ” 
is built up, during which the tensile diagram rises along 
a course concave to the axis of strain. The calculation 
of Tetmajer’s uniform elongation e,,, or measurement of 
the elongation ey at maximum load, or the determina- 
tion of elongation on a relatively long gauge length 
such as L = 15 4/A (Arrowsmith, Wolfe, and Murray, 
1942), all provide indices of work-hardening capacity. 
Ball indentation tests by Moser (1928) on iron show 
that at about 30 per cent. reduction of area the whole 
test-piece becomes uniformly strain-hardened along its 
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length. An interesting condition of critical 
has thus been reached, for from this point of “ maxi- 
mum load” Py, the uniform elongation ceases, and 
.the second process of local elongation or “ necking ” 

nerally sets in. The result is stress concentration and 

irther strain-hardening along a local rising gradient 
towards the region of fracture. What is the value of 
n at the point of critical plasticity? Indentation 
tests on a flat tensile test-piece of annealed copper firebox 
plate gave results showing that the process of uniform 
elongation and hardening corresponds with a decrease 
of n to 2-0 at the point of maximum load. After that 
the ‘‘ necking elongation "’ represents the final plasticity 
of the metal, and experience has suggested (Brewer and 
Glassco, 1942) that such local elongation on a short 
gauge length across the fracture gives a good indication 
of minimum radii for dies employed in cold-pressing 
sheet metal. 


In cold-rolling tests it has been noticed (Hoyt and | 


Schermerhorn, 1926; O'Neill and Cuthbertson, 1931) 
that the Meyer value n reaches its lower limit of 2-0 at 
an amount of deformation by rolling which corresponds 
approximately with that at the onset of necking. This 
observation can be reconciled with the elongation 
behaviour. With further rolling, however, indentation 
tests show that work-hardening still continues in spite 
of the fact that n—2 has become zero, and correspond- 
ingly in the tensile test the true stress diagram con- 


tinues definitely upwards from necking to the point | 


of fracture PB. 

(4) J. Stead (1923) has described a method of record- 
ing tensile results for cylindrical specimens which led 
to interesting deductions concerning the internal pro- 
cesses underlying deformation. True stress P plotted 


against deformation expressed as : gave a diagram 


0 

for plastic strain having the equation P = P, — bd - 

ecd_f. Py, b, c, and f are constants for the metal 
being tested, d is the diameter, and ¢ is the base of 
natural logarithms. The expression is not logarithmic, 
though not unlike the expression P = k «™ in general 
form, and b is relatively high if the metal has a high 
strain-hardening capacity. Stead suggested that his 
equation represented two types of deformation illus- 
trated in Fig. 3 (a), page 19. First came “ Internal 
slip” hardening = eed—f which in Fig. 4 corresponds 
with the curved portion of the diagram from P, to the 
point of maximum load Py. Then followed the linear 
portion from Py to the point of fracture P,, such that 
‘“ External slip ” hardening = 6d. Ifthis linear graph 
Fig. 4, the results of which are from 0-44 per cent. 
carbon steel, be extrapolated backwards to the original 
diameter, an intercept of stress Ly is obtained which 

represents the ordinary “nominal maximum stress” 
of the steel (Norris, 1936). If it be extrapolated 
beyond fracture to the limiting value at d = 0, the 
intercept is a maximum limiting value of deformation 
stress P,. Strain i in tension is due to 
increase of both “ internal ” (slip plane) and “‘ external ” 
(crystal boundary) slip, and Stead deduced that the 
internal hardening component came practically to an 
end at the point of maximum load Py, but the other 
continued up to fracture (Fig. 3 (a)). It is now sug- 

gested that this argument is consistent with the two | 
stages of elongation and work-hardening behaviour | 
outlined in the previous section, though it is of doubtful 

application to single crystals. They show a point of 
maximum load, but the further hardening to fracture 

must presumably still be of the “internal” or slip 

plane type since boundaries are absent. 

(5) A search has been made for further evidence 
which might bear upon the two supposed components | 
of strain hardening. Andrade (1914) has found that 
the “ creep” of wires loaded at constant true stress is 
composed of two fractions :—(i) Crystal slip plane 
flow, which for increasing stress reaches a limiting 
value; and (ii) a viscous type of flow probably con- 
centrated at crystal boundaries. This independent 
work is consistent with Stead’s suggestion. It 
has further been observed (Andrade and Chalmers, 
1932) that the increase in electrical resistivity of cubic 
metals during straining is confined to the internal slip 

lane flow, and does not oceur during the viscous 
undary flow. A rise of electrical resistivity is pre- 
sumably due to crystal lattice distortion effects, and 
therefore lattice distortion appears to reach a limiting 
maximum during creep. When a metal is deformed at 
room temperature, a small percentage of the expended 
work is not evolved as sensible heat, but remains latent 
within the specimen. The metal becomes saturated 
with latent heat before the limit of plastic deformation | 
has been reached (Taylor and Quinney, 1934). Careful 
calorimetric determinations on steel test-pieces during | 
straining have been made by Esser and his collaborators | 
(1935-36) for comparison with the total work of de- 
formation based upon load-nominal strain diagrams. 
The results were not referred to Stead’s investigation, 
but they show that the amount of heat being rendered | 
latent is greatest just beyond yielding, then decreases 
and ceases at the point of maximum load, (see Fig. 3 (6)). 

(To be continued.) 
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ELECTRICAL APPARATUS. 


548,543 Apparatus for Slotting Commutators. Hoover, 
Limited, of Perivale, and R. J. Gilson, of Perivale. (4 Figs.) 
April 11, 1941.—The invention is an apparatus for slotting 
commutators in which the commatator bars are flush 
with the insulation which separates them. A base plate 
has at its rear end a standard 2 supporting a horizontal 
| spindle 3 extending across the bed and adapted to carry 
a slotting saw 4. The spindle 3 carries a pulley by which it 
isdriven. Mounted so that it can be reciprocated towards 
and away from the saw 4 is a horizontal slide 5 provided 
with an actuating lever and carrying a vertical spindle 7 


commutator is rotated is determined by the position if the 


brushes on the commutator. The commutator 8 is ¢! mped 
in position and the brushes are adjusted so that when the 
saw 4 is opposite the centre of one of the commutator bars 
two brushes bear upon the unslotted portion of tw. bars 
while the other brush engages the mica between {hese 
two bars. When the first cut has been made the slide 
is moved away from the saw so that the circuit of the 
solenoid is closed by engagement of the moving contact 
on the slide with the fixed contact on the bed. Thus 


the brake shoes are released and further movement of the 
slide actuates the pawl 24 to advance the commutator 
until the brush engages the insulator separating the next 
pair of commutator bars. During the further movement 
of the slide the solenoid circuit is broken and the brake 
shoes are instantly applied, thus locking the spindle 
against further movement. (Accepted October 14, 1542.) 


FURNACE APPARATUS. 

549,450. Annealing Furnace. Gibbons Brothers, 
Limited, of Dudley, and J. Dewidels, of Upper Gornal, 
Staffs. (9 Figs.) May 16, 1941.—Over the furnace 
chamber floor 11 runs a conveyor 12 the upper run of 
which moves to the left. The furnace input opening is 
shown at 16 and the exit opening at 17. Shutters 18 and 
19 at the input end form a chamber so that the coods 
| can enter the furnace without opening it to the atimo- 
| sphere. Similar shutters 21 and 22 are provided at the 
} otherend 17. The roof of the furnace chamber is formed 
| by a refractory partition 24. Above this partition is the 
heating chamber 25 in one part of which is a group of 
transverse tubes 26 through which the burnt gases pass. 





the upperend of which supports the commutator 8 to be | 


slotted. The forward end of the bed is provided with 
an adjustable stop 10 to limit its forward travel, a similar 


stop 11 being furnished at the opposite end of the slide 5 | 
Mounted upon the lower end | 


to limit the depth of cut. 
of the work-supporting spindle 7 is a ratchet wheel 12 
carried by a shallow cylindrical casing which contains a 
friction clutch so that the ratchet wheel is not perman- 
ently keyed to the work spindle. 
spindle 7 above the ratchet wheel 12 is a brake drum 
furnished with two semi-circular brake shoes mounted on 
the slide 5, which are normally held in contact with the 
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brake drum through toggle links by means of a coil 
spring surrounding the movable core of a solenoid. The 
clutch by which the ratchet wheel 12 is connected to the 
spindle is arranged to slip at a torque considerably less 
than the braking torque. The slide 5 is provided with 
a laterally extending bracket 18 upon which is pivotally 
mounted a toothed quadrant 19 meshing with a rack 20 


formed on a rod which can move longitudinally within the | 
The toothed | 


slide 5 against the action of a spring 22. 
quadrant carries a pin which engages a lever mounted to 
turn relatively to the spindle 7 and carrying a pawl 24 
which engages the ratchet wheel 12. When the slide is 


moved away from the saw 4 the end of the rod comes into 


contact with an adjustable stop before the travel of the | 


slide is complete, so that further movement of the slide 
causes the rod to move towards the saw and thus to turn 


the quadrant 19 about its pivot and cause the pawl 24 | 


to rotate the ratchet wheel 12. The slide also carries 
a contact which is adapted to engage a fixed contact on 
the bed of the machine. 


has been advanced to the required extent, the brake is | 


applied by means of a circuit operated by a switch con- 
trolled by the movement of the commutator itself. This 
switch comprises brush contacts which engage a portion 
of the commutator 8 adjacent to the saw 4 and the 
brushes are arranged so that one of them is adapted to 
engage the insulation between two commutator bars 
while the other brush is provided with two contacts 
which normally engage the bars on either side of the mica. 
When the central brush engages the insulation between 
two bars the circuit is broken, whereupon the brake shoes 
are immediately applied. Thus the extent to which the 


Mounted on the| 


As soon as the commutator 8 | 
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| At the ends of the partition 24 are openings through which 
the air is circulated from the furnace chamber past the 
| tubes 26 and back into the furnace chamber. The cir- 
| culating fan 29 is placed above the opening at the input 
jend of the furnace chamber and causes a continuous 
| circulation in the opposite direction to that of the goods 
|} under treatment. The floor 11 supporting the upper 
| run 12 of the conveyor has openings so that the hot air 
can circulate under the conveyor as well as overit. The 


| heating tubes 26 carry the hot gases from burners which 


| draw their air through a group of tubes 38 mounted in a 
heat exchange chamber through which the tubes 26 
exhaust to atmosphere. The refractory partition 24 dis 
tributes the radiated heat from the tubes 26 along the 
length of the furnace chamber. If the heating tubes are 
distributed evenly along the length of the heating cham- 
ber, then a metal partition can be used. ( Accepted 
November 23, 1942.) 


INTERNAL-COMBUSTION ENGINES. 


551,076. Surface Finishing of Piston-Rings. Well- 
worthy Piston Rings, Limited, of Lymington, and J. W. 
Howlett, of Lymington, Hants. (4 Figs.) February 16. 
1942.—The invention is the production of a “ cross- 
hatched ” finish on the periphery of piston rings,so that 
| when subjected to friction in a cylinder in which they 
are to operate they will readily bed-in, thus more quickly 
| providing a seal for the gases. Fig. 2 shows a number of 
| rings 11 mounted upon a mandrel between end-plates 12, 

the end-plates being clamped against the rings to hold 
lthem closed, as shown. The mandrel is supported 


Fig.l. 








N 
























































= 











t a ae 


(551,076) 





| 

| between lathe centres and can be rotated at a relatively 
slow rate. A honing stone 14 is spring-loaded towards 
| the rings 11 and is carried by an arm 15 on a slide 16 
which can be reciprocated to carry the honing stone 
| longitudinally along the group of piston rings. A 
cylindrical jig carrying a number of honing stones, spring 
loaded inwards and arranged to surround the rings on 
the mandrel, can be used in lieu of a single hone. Fig. 1 
shows the “ cross-hatched ” finish imparted to the rings 
by the combined relative rotation and traverse movement 
|of the rings and the hone. (Accepted February 5, 1943.) 
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| ment body, which provided the funds for the con- | loaded and handfed by chain-track tractors fitted 


THE TEXAS-NEW YORK OIL 
PIPE LINE. 

STRIKING example of the scale of the industrial 

side of the war activities of the United States is 


furnished by the construction of an oil pipe line 
from Texas to New York and Philadelphia. The 


| struction of the line. The total cost, including 
| Storage arrangements and 26 pumping stations, is 
| estimated at 95 million dollars. The actual work 
of laying the line was carried out by 13 contract- 
ing firms, the pipe being supplied by five manu- 
facturers. Other contractors are engaged in the 


with a side jib. Two of these tractors can be seen 
in Fig. 1. At many places horizontal bends were 
introduced in order to permit the pipe to deform to 
compensate for temperature changes. 

The pipe joints were welded, electric welding being 
used throughout. The procedure adopted varied 
At times, the sections 


construction of storage tanks and the pumping | with the local conditions. 


line, which is nearing completion, connects the oil- | stations. 

fields at Longview, in the east of Texas, with} The pipe, 24 in. in outside diameter with a wall 
Pheenixville in Pennsylvania. This latter town is | thickness of } in., is of seamless-steel construction 
some 20 miles north of Philadelphia, to which a | and weighs 94-62 lb. per foot. It is made in lengths 
branch from the main pipe line will connect. | of from 38 ft. to 44 ft. on an average, and weighing 
Another branch will also carry supplies to the | from 3,800 lb. to 4,200 lb. The steel is Grade B of 
refinery area of New York. The main line is 24 in.| the American Petroleum Institution Specifications. 








in diameter and has a length of 1,250 miles, 
making it the longest crude-oil pipe line in the 


long. 


mites 


to be joined were supported above the trench on 
timbers while the welding was carried out ; in others, 
they were assembled on the ground alongside the 
| trench. Butt welds were used throughout and the 
| practice in all cases was to connect adjacent sections 
by tack welds while the correct assembly was being 
built up, the joints being finally completed as three- 





| The total weight of steel in the first section to| bead welds. The assembly of a number of lengths 
Norris City, is 135,700 short tons and in the second | by welding to form a straight section is illustrated 
world; the Persian oilfield lines are about 900 | 225,000 short tons. The remarkable speed with | in Fig. 2, on page 22. All bending of the pipe to 


The line does not run from Longview | which the first section of the line was constructed, | conform to the ground contour was carried out on 


to Pheenixville directly, but deviates northward | and which is being repeated in the second, was only | site. In bending to a large radius, the operation was 


and passes through Norris City in Illinois. 


The | made possible by carrying on work at many different | carried out without heating the pipe. 


The arrange- 


section from Longview to Norris City, which is| points simultaneously. This arrangement fitted in | ment used is illustrated in Fig. 3, on page 22. The 
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LENGTH OF Prez ASSEMBLED To Suir ContTouR OF GROUND. 


530 miles long, was put in hand in August, 1942, and | conveniently with the placing of the work in the | bending force was supplied by the handling tractors, 


went into service last February. Authorisation 
to extend the line to Phcenixville was made in 
October, 1942, and this second section, 720 miles 
long, was expected to be in service thissummer. The 
capacity of the line is 12,600,000 U.S. gallons a day. 

The purpose of this remarkable enterprise is to 
relieve the oil situation on the eastern seaboard, 
caused by tanker shortage and insufficient railway 
facilities, due both to the general heavy rail traffic 
and lack of sufficient railway tank wagons. Nor- 
mally, rail and sea connections have been able to 
handle the traffic without difficulty, but an enormous 
increase in the demand has been accompanied by a 
decrease in both rail and sea facilities, particularly 
the latter. The pipe line is constructed under the 
uuspices of War Emergency Pipelines Inc., this 
organisation being owned by eleven commercial oil 
companies which are engaged in the supply of 
crude oil and its products in the Eastern States. 
The corporation has only a small capital and its 
activities are confined to the design and supervision 
of the construction of the pipe line. It acts as the 
agent of the Defence Plant Corporation, a govern- 


with a specific mileage. 


rate of progress varied greatly in different sections. 
Where conditions were favourable, a rate of laying 
as high as six miles a day was achieved. 

The pipe is laid in a trench throughout, at least 
2 ft. of cover being provided, and the time required 
to dig the trench naturally had considerable influ- 
ence on the speed of construction. In rocky country, 
blasting was necessary, but where the soil conditions 
permitted ditching machines were used. These 
were able to dig a trench 42 in. wide and 3 ft. 6 in. 
deep in clay loam at a rate of 12 ft. a minute. 
The pipe follows the contour of the land and con- 
tains innumerable bends, in both the vertical and 
horizontal planes. A view of a portion of the 
trench in soft ground, with the assembled pipe 
alongside, is given in Fig. 1, on this page. This 
clearly shows the vertical bends conforming to the 
| ground surface. The lengths of pipe were brought 








| to the assembly site on trailer trucks and were un- 





hands of a number of contractors, each firm dealing | the pipe lying on timbers on the ground and being 
In a line passing through | anchored to a fixed tractor. 
some dozen American States, much variation was | and the tractor applying the pull operated through 
naturally found in the ground conditions, so that the | blocks and tackle. 


A bending jig was used 


For more acute bends, and 
sometimes for less acute ones when the weather was 
very cold, the pipe was heated to a cherry red by 
large blow lamps. This operation is illustrated in 
Fig. 4. As will be seen from Fig. 3, bending was at 
times carried out on welded-up sections. An 
interesting illustration of a piece of neat bending 
is given in Fig. 5, on page 30, which shows the pipe 
line passing under a railway. An arrangement of 
this kind was necessary at all railway and road 
crossings. At river crossings, the pipe was laid on 
the river bed, but being empty, and consequently 
buoyant when it was installed, it had to be weighted 
by means of cast-iron split sleeves. Five of these can 
be seen in the crossing shown in Fig. 6, on page 30. 
The sleeves each weigh 4,800 lb. For wide rivers 
they were placed at a pitch of 34 ft.; for narrow 
rivers, two to four sleeves were sufficient. 

The pipe joints after welding were cleaned with 
wire brushes to remove any particles of flux. The 








whole pipe was then cleaned, coated with coal-tar 
enamel and wrapped with asbestos felt. The 
cleaning and coating was carried out by a special 
machine travelling on the pipe and driven by a} 
petrol engine. This operation is illustrated in 
Fig. 7, on page 30. The machine travels at 40 ft. a 
minute, and is fitted with revolving steel brushes, 
behind which are swabs which applied the enamel. 
The wire-brush machine was followed by the wrap- 
ping machine which is also of the self-propelled type 
travelling on the pipe; it is shown in Fig. 8. This | 
machine also applied a coating of tar enamel which | 
in this case was applied hot. Part of the tar kettle 
can be seen on the left in Fig. 8 and the connecting 
flexible tube is clearly shown. Over this second 
coating, the asbestos felt was wrapped, as shown | 
in the illustration. This method of protecting the | 
pipe was used throughout its length, regardless of | 
the nature of the ground. In some situations a | 
simpler procedure would probably have been entirely | 
satisfactory, but in view of the importance and 
magnitude of the work it was decided that first 
grade protection was justified. After the comple- 
tion of the asbestos-tape wrapping, it was tested for 
pinholes by traversing a coiled spring embracing 
the wrapping, along the pipe. A high voltage was 
applied to the spring and any defect was indicated 
by sparking. 

Of the 26 pumping stations, 11 are situated on | 
the first section of the line between Longview and 
Norris City and the remaining 15 on the Norris City- 
Pheenixville stretch. All stations have a capacity | 
of 300,000 barrels (12,600,000 U.S. gallons) a day. 
Each contains three centrifugal pumps driven by | 
1,500-h.p. electric motors and is able to maintain a | 
pressure of 750 lb. per square inch in the pipe. At 
Norris City there is a storage depot consisting of | 
15 steel tanks, each with a capacity of 80,000 barrels 
(3,360,000 U.S. gallons). These are served by ten | 
miles of railway, arranged so that 1,000 railway tank | 
wagons can be loaded daily. 





PROBLEMS OF LAND 
DRAINAGE. 


By Ernest Latuam, M.Inst.C.E. 


THE maintenance of existing land drainage has | 
naturally suffered through lack of labour, and 
schemes for development have been largely shelved | 
owing to the war. On the termination of hostilities, 
whenever that may be, conditions are likely to be 
found aggravated, and it is interesting to consider | 
how matters were left prior to the outbreak of war 
and the problems that are likely to present them- 
selves in the future. 

Land drainage authorities in this country were | 
then, and are now, functioning principally under the | 
1930 Drainage Act, which was under reconsideration | 
by the authorities at the time when the Govern- | 
ment’s energies were suddenly turned in other 
directions. While the intention of this Act is 
undoubtedly sound in every respect, it is largely 
misunderstood, and, for a time, quite clearly, it | 
upset the whole organisation of flood control in this | 
country. One object of the Act was to enable a 
number of so-called Sewer and Level Commis- 
sioners (and also the Drainage Boards which had 
been brought into being under the 1918 Act) to} 
continue operating under the 1861 Land Drainage | 
Act until such time as the new machinery of the | 
superseding Act could be established. The periods | 
which elapsed between the present Act bosemning | 
law and the active functioning of the new Catch- | 
ment Boards and Internal Drainage Boards have | 
varied roughly from two to four years, and, in| 
some cases, the Boards were not properly in opera- | 
tion when war started. 

It is necessary to quote this administrative | 
change, because it has had a very direct bearing | 
on the engineer’s land drainage problems. Through | 
this unfortunate interregnum no funds were avail- | 
able for normal maintenance work or new develop- | 
ment for some years and the consequence was a | 
steady depreciation, for five years or more since | 
1930, in the condition of river embankments, dykes, 

ditches, sluices, etc., and other works intimately | 
connected with the problem of land drainage. It | 
was this deterioration in conditions, coupled with | 
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certain very abnormal rainfalls, which caused such 
considerable losses through flooding in various parts 
of the country prior to the outbreak of war, perhaps 
most consistently in the Fenlands. 

‘The reclaimed areas of the Fenlands were improved 
and brought to some measure of efficiency by the 
Dutch engineers, who paid attention to the outer 
sea defences and river estuaries, largely lying in 
front of the embankments built by the Romans to 
carry their roads. They were more or less successful 
in training wandering rivers, and also established 
sluices for their tributary drains to discharge into 
the main rivers at or near low water. Subsequent 
development has, of course, brought into being other 
inland sluices. Following very serious Fenland 
flooding, The Daily Telegraph employed the services 
of a famous Dutch engineer, Dr. J. F. Schoenfeld, | 
who in an able series of articles, published in that 
paper on April 5, 6 and 7, 1937, endeavoured to 
show that the Fenland control suffers through too | 
much decentralisation. Local feeling, on the whole, | 
reflects this view. It would seem inexplicable to | 
the practical engineer that Fenland rivers discharging | 
their outfalls into a joint estuary should be under | 
the control of many authorities. 

Until such time as a test case comes before the 
High Courts, it is difficult to say whether some of | 
the old and more or less forgotten authorities, that | 
controlled the drainage by different Boards on which | 
the landowners were represented, retain any of | 
their powers or even their legal existence. We do| 
not know whether lands granted by the Crown to| 
the old “‘ Adventurers’’ are really under their | 
control still, or if the old Trustees exist legally any | 
longer. The Internal Drainage Boards themselves 
are extremely doubtful as to how far they have | 
power to deal with the private drains, of which | 
there are thousands under private ownership in the | 
Fenlands; so that, when flooding occurs, the | 
authorities blame the landowners and the land- | 
owners blame the authorities. 

At the outbreak of war there seemed to be every | 
prospect of a whole host of such cases arising in 
the High Courts and, though these would have been | 
costly to the contestants, the rulings would have | 
been of value to engineers. The writer was con- 
cerned, however, in two cases which fortunately 
were dealt with, and in which definite decisions | 
were obtained. In connection with these cases it | 
is interesting to note that, as regards the evidence | 
given, the local technical terms used in the different | 
drainage areas, and used correctly by foremen and 
workmen, are often of quite a foreign nature and 
differ greatly in the different areas. The terms used 
in, say, the Essex Rivers Catchment area and the | 
Kent Rivers area are different, and those used in | 
the Fenlands are unknown in the South. Such 
evidence is often obscured in the Courts by the use | 
of local terms which have a significance of their 
own. A few quaint terms used in the Fenlands are | 
“ colching,” meaning the removal of grass and 
herbage from the edge of the drains; “ roding,” 
i.e., removing reeds, grass herbage, etc., from the 
sloping sides of the drains; ‘‘ cotting,” for taking 
out cot weed and other weeds from the bottom of 
the drains; and “cleaning out,’ which means, 
not what it might imply, but re-forming and thereby 
enlarging the drains by doing actual earthwork in 
cutting away the sides and re-forming the bottom. 
‘ Bottoming,”’ or ‘‘ mudding out,”’ is the process of 
clearing out actual mud, earth, etc., from the 
bottom of the drain after cot and other weeds have 
been removed. 

The first of the two specific cases referred to above 
was heard in the High Courts and dealt with the 
question of interference with land drainage by 
private landowners. This interference was resisted 
by the land drainage authority, in this case a 
Catchment Board, but, at first, unsuccessfully. 
The Board appealed, however, and ultimately, and 
rightly, succeeded in their action (see judgment by 
Lord Justices of Appeal, Greer, Scott and Eve, 
December 7, 1936). A ‘‘ bungalow town ” had been 
established, built on ‘‘saltings’’ normally covered 
by the tidal waters of the North Sea during spring 
tides. The owners of this outer marsh or salting 
built a lower and outer defensive wall, at a lower 
height than the main sea wall, and thereby locked 








in the land drainage and such sea water as broke 


over the lower outer wall. They then presumed to 
“discover”? an old unused reverse drain, passing 
backwards through the main sea wall into the 
marsh dyke system. This they opened up, and, 
in effect, sent their rainfall and sea-water inundation 
backwards and landwards through a culvert in the 
main wall. This extra water thrown on the marshes 
ultimately escaped through a low-level sluice of the 
main drainage system into the sea, but, of course, 
this salted the open channels of the marshland, 
rendering them unfit for watering cattle. 

The writer, as it happened, had inspected the 
terrain some years before the time of this action, 
for an old Drainage Board operating under the 
1918 Act; but that Board has become moribund. 
At that time, he had found no surface evidence of 
any culvert or landwards-flowing drain through this 
part of the main wall. The latter, being a clay 
embankment, had doubtless permitted the easy 
closing up of both ends with clay, in turn covered 
up by an overgrowth of coarse herbage. This old 
culvert, therefore, had clearly been a relief sewer 
for outward drainage when the marshes inside the 
main wall were flooded and the lower-level sluices 


|could no longer take the fresh-water discharge, 


particularly at periods of neap tides coupled with 
heavy rainfalls. As the general marsh drainage 
and sluices gradually improved, the necessity of 
keeping the old relief sewer obviously had dis- 
appeared. 

In the second of the specific cases referred to, 
judgment showed that, in certain circumstances, 
drainage authorities are liable to maintain and clear 
drains. This is represented by a case heard in 1938 
at the postponed Lincoln Assizes before Mr. Justice 
Finlay, with subsequently a judgment in the High 
Courts in London. Apparently, no appeal was 
legally possible in this case. A Fen area, adminis- 
tered by one of the largest Internal Drainage Boards 
of the country, was subject to sudden and heavy 


|rainfalls. The drainage was by open channels, 


partly by gravitation, but mostly by pumping. 
There were considerable gravel formations under- 
lying the alluvial surface soil. The plaintiff was a 
farmer in this area, who claimed damages to crops 
by flooding and alleged negligence on the part of 
the Drainage Board. As a matter of fact, he had 
restricted his own drainage by partly blocking up 
one of the Board’s drains, and his own private 
drains were in a poor condition. The downward 
gradient of the gravel towards the flooded property, 
the writer still believes, was the main cause of the 
flooding and was made manifest by the sinking of 


trial pits. Nevertheless, a culvert under the main | 
road was held by the Judge, on the evidence before | 


him, to have been blocked by “ leaves and twigs,” 
and as this culvert was below the flooded area the 
Board were held responsible—all other considera- 
tions being set aside. 

The upper strata of the Fen soil generally include 
peat estuarine and alluvial deposits and are agri- 
culturally prolific, only a small proportion remaining 
under pasture. The intensive farming of the Fens, 
rather on the Dutch model, is a relatively modern 
undertaking and the richness of the soil something 
of a discovery. Nevertheless, there are patches of 
poor-grade gravel near the surface in many places 
and they play their part in land drainage. Test 
bores are most necessary in respect of projected 
new works, as it is easy to get into difficult ground 
unawares when securing foundations. 

As regards the responsibility of the various 
Catchment Boards for controlling “ main rivers” 
(a special term under the 1930 Act), which may 
range from a first-class river like the Thames to a 
virtual ditch, according to the sealed plans deposited 
with the Ministry of Agriculture and Fisheries, the 
position is remarkably vague. A little light, how- 
ever, is shown by an investigation which, though 
the law was not invoked, resulted in the end in a 
condition of stalemate between the landowners and 
the Catchment Board. This investigation was set 
on foot as the result of flooding which occurred at 
the junction of a river and a creek merging into a 
larger river. All were “ main rivers” and flowed 
principally through low-lying lands protected by 
clay embankments. Certain sections of these 
embankments had fallen into poor condition and 
the Catchment Board concerned, though anxious to 








recondition them, were prevented from lack of 
funds (here as elsewhere) from executing the neces- 
sary work. A spring tide on February 12, 1938, 
near this junction of waterways, caused the embank- 
ments to be overflowed, and damage was suffered 
by factories in the vicinity. There is some con- 
siderable industry at this point, and the works of 
a manufacturing company, and a timber yard and 
saw mills, were badly damaged by water, as also 
were other adjacent undertakings. A joint com- 
mittee was formed by the factories concerned, and, 
as the undertakings all contributed to the land 
drainage rates, they felt that the Board should 
assume some responsibility in the matter. 

After a detailed survey of the crest levels of the 
river embankments, quay copings, etc., a report 
was made in the following month to the owners. 
In effect, this report could only record the physical 
reasons for the occurrence of flooding, and suggested 
that, if there were any redress in law to be obtained 
from any responsible authority, legal opinion should 
be obtained. This advice was taken and counsel’s 
advice, from a very eminent practitioner, was 
secured. This legal opinion came somewhat as a 
surprise and is worth recording. The Act of 1930 
was quoted, of course, and precedent cases referred 
to, but the summation of the opinion is best given 
by one extract from it:—‘‘There is not . . . 
any express obligation to maintain drainage works 
in repair, but merely a power.” 

This unsatisfactory state apparently represents 
the position to-day, unless there exists in any 
particular case some previous statutory obligation 
which the new Boards have taken over in respect 
of any specified area. It is to be regretted that 
the powers and liabilities of Catchment and Drainage 
Boards remain so ill-defined, settlements out of 
Court having been far too frequent of late years 
principally because both parties are usually very 
uncertain of their ground. Where orders on land- 
owners to execute works under the 1861 Act used 
to be levied, the Boards were trying, immediately 
before the war, to get the owners to commute their 
liabilities by a capital payment; but the owners 
are generally opposed to this and herein lay the 
danger of the drainage system falling into decay 
through lack of funds. 

At this juncture, it is of interest to record how the 
drainage control has gradually grown up through 
the mists of time. Different areas have different 
stories, but, as history seems to brood more over 
the Fenlands than elsewhere, the outline of that of 
one of the Fens referred to above may give some 
idea of the chaotic progress that has been made. 
This Fen is a good all-round example to take, as it 
has been one of the most difficult areas to drain. 
It is lower than most of the Fens, being in places 
nearly 14 ft. below the level of extreme high tide, 
and is situated right in the heart of Fenland, which 
radiates round it to parts of five counties. Untila 
few years ago, two old Watt beam engines of 80 
and 60 nominal horse-power, respectively, used to 
take the drainage of most of the 42,000 acres 
involved in the area, driving scoop wheels. This 
plant disposed of } in. to } in. of rainfall in 24 hours, 
without any allowance for soakage. The pumping 
plant lifted the water against a varying head, averag- 
ing about 5 ft., into a land drain, the waters of which 
were finally discharged through sluices into a river. 
The larger engine had a duty of 313 tons of water a 
minute and the smaller 250 tons, or 563 tons of 
water a minute altogether. Gradually, as conditions 
became more severe, the old engines have given way 
to Diesel multiple-unit plants, running up to some 
500 indicated horse-power; and this soon will 
have to be increased, as the last of the gravitation 
drains is to be incorporated into a pumped discharge, 
the risk of flooding rising every year with the con- 
tinued sinkage of the land surface. 

As far as the records go back, it seems that marsh 
reclamation was started by the Romans in about 
a.pD. 420. Their clay embankments now lie well 
inland from the outer defences and are frequently 
shown on maps. The drainage of the Fen referred 
to was first tackled by a Sewer Commission in the 
4lst year of Queen Elizabeth’s reign. They taxed 
the area and started reclamation inside the Roman 
defences. These had been constructed really for 
military purposes, partly to carry roads through the 
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} | 
half-conquered country and partly to drain it by | design, on which an allowance must be made for | 


building a famous dyke catchment drain along the| the exceptional summer rainfalls, if possible by * 
foothills, in which they established internal trans-| detention reservoirs, many of which exist and are | NATIONAL ECONOMY. 
port by navigation and began literally to make rivers | familiar to the Fenmen by their own term of | (Continued from page 5.) 


a means of transport. All this internal navigation, | “‘ washlands,” in which they farm at their peril. 
however, has fallen largely into decay until recently ; | Extreme rainfall and run-off are, of course, the 
now at least one important Catchment Board is | bugbears of the land-drainage engineer's problems. 
restoring navigation and combining it with drainage. | These matters were ably dealt with by Mr. F. H. 
The early attempts at reclamation failed financi-| Thomas, A.M.Inst.C.E., in his paper om “ Fen heating can replace coal with a consumption «6; 
ally and successively as Act after Act was passed | Drainage" which appeared in volume 42 of the | therms. to 6 therms of gas for each ieauliede ht 
to deal with the Fen, leaving small areas to act as | Transactions of the Institution of Water Engineers..| replaced, or 100 therms to 120 therms of gas to | ton 


It cannot be claimed that the other half of the vas 
sold, that is the part not used for domestic cookin 
is effecting savings on quite so large a scale; 1 
theless, gas used for domestic water heating or 
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reservoirs; and these are at present the cause of | Scientifically recorded data are not too plentiful but | of coal. Now, as a ton of coal will yield 75 therm: of 
much apprehension as to how best they, in turn, can | records that have been kept for more than a century | #8 (a8 well as 165 therms of coke, tar and benz: \c), 
+ | 1°33 tons to 1-60 tons must be carbonised to yield 


be drained. Indeed, their waters have to be raised | (1829-1935) in the centre of the Fenlands show that | hi —" a 
to a sufficient head to pass through a tunnel, in one | the total rainfall in each month in this period was as | this quantity of gas. The heat energy recovered in 
| the secondary products is equal to that in 0-73 ton to 


case underneath a river, to the freer drainage of the | shown in Table I, herewith. It will be seen that | 0-88 ton of coal, so the net consumption for the re- 


larger and Main Fen. TaBLE I.—Total Rainfall in each Month, for Period | placement of 1 ton of raw coal is 0-60 ton to \)-72 
From the deluge of Parliamentary Acts (each | 1829-1935. |ton: a saving of 28 per cent. to 40 per cent. Gas 
causing confusion and delay and temporary abandon- | january _ 499-35 in Say _. 273-69 in. | used for industrial purposes may or may not show a 
ment of works) there finally emerged the 1801 Act,| February = .._:173-88 in August -» 275-77 in. rongee saving in net coal requirements; the uses are 
: : “ TInd eo March .. . 166-10 in. September .. 232-77 in. |so various that generalisation is impossible. {he 
in which the old Undertakers were called | 4nn * 176-84 in, October eee Pe eee pally: he | a. 
** Adventurers’; they reclaimed the marshes more | May .. ’ 198-05 in. | November .. 242-96in. | 8 =< a0 a gas does, however, cum. 
; June . 223 -56 in. December .. 213-39 in. | pensate, and usually more than compensate, for the 


or less at their own risk with, as their reward, grants —~ - io : . heat energy lost in the conversion of coal to gas. 
of freehold land and representation on bodies known | “ February fill-dyke ” belies its name and August| The gas industry is not alone in having contributed 
as ‘* Drainage Trustees.’’ Even to-day these quaint | tops the list, showing that late summer and early | substantially to the more efficient use of coal. ‘The 
terms are constantly turning up and, in spite of the | autumn are the times in which to expect the worst | reorganisation of the electricity supply industry 
many Acts passed, land drainage administration in | floods. Cases reported in the daily Press, in pre-war | between the first great war and the present one led to 
England can well be described as a state of “ plus! years, seem to confirm this. very large savings in the coal required for power 
ga change, plus c’est la méme chose.” Though the; Ina brief article, it is not practicable to deal with | — In 1917, it required on an average 3-7 lb. 
Fen Authority in question is now transformed into | the pure hydraulic theories of flow in open earth > oe = Gee ene Se of electricity - The Eigh- 
: " : mee eenth Report of the Electricity Commissioners (1937. 
an Internal Drainage Board, many of the old statu-| channels. Experience indicates, however, that the 38) shows that only 1-42 Ib. of coal was then required 
tory powers are still an inheritance. In 1856, there | application of abstract mathematics to this pro- | to do the same work. This increase in efficiency naan 
was passed a consolidating Act, which even to-day | blem is likely to give misleading results; in other | sented a saving of something like 17 million tons of 
cannot be ignored. During the Seventeenth and | words, it is experience, and records of parallel cases, | coal a year. The achievements of the gas and electrical 
Eighteenth Centuries, many monastic establishments | that count more in dealing with new problems pre- | industries in their appropriate spheres represent a coal 
assisted in reclamation and drainage work to pre-| sented. Some reference must be made to sea flood- | *Conomy of great importance to the nation. The words 
serve and extend their marsh holdings. The par-| ing. As the ultimate discharge of land drainage| \*PPfopriate sphere ” are important, for the use of 
ticular Fen now being discussed contains 60 miles | must find its way to the sea, it is clear that this way | paw oy A place fw for Poneto —_ oo 
of earthwork embankments, 62 miles of main drains | to the sea should be free and unobstructed. No it aaa fon asuaneh teeteiieebnede power _ 
and partly tidal rivers, and 70 miles of secondary | great problem occurs, as far as land drainage is} ¢ has been stated that some 20 per cent. of all the 
drains. In 1763, there were 50 scoop windmill-| concerned, if the outfall is above high-water level, | coal used in this country is subjected to chemical con- 
driven pumps and two Archimedian pumps working | but where this is not the case possible constrictions | version to coke, gas or liquid fuels. Between 8 per 
in the Fenlands, showing how much the reclaimed | must be considered. This is one of the main pro- | cent. and 9 per cent. is converted to electrical energy, 
lands had sunk, and how the rivers had begun to| blems of the Catchment Boards. Obstructions to leaving over 70 per cent. still being used in the raw 
function less and less as district drains. free drainage, generally speaking, are either earthen | tte. An increasing desire for convenience, cleanli- 
; mrt a ae a ‘ons. Discharge | 2°% precise control and general efficiency will lead 
In the case of low-lying ground dependent on| embankments or shingle formations isehATB® | towards more and more of the coal being converted to 
drainage into the sea, gravitational methods should through earthern embankments by means of suitable | ajternative forms before delivery and use. The balance 
be adhered to as long as possible, indeed as long as | Sluices presents the lesser problem, as the embank- | will often fall in favour of electrical energy (particu- 
the combined factors of the levels of tides, sluice | ments themselves, if maintained in good condition, | larly for lighting), but for the majority of heating 
inverts, run off and rainfall permit it. Pumping, | provide effective defence against marine inunda- | operations combustion possesses no disadvantage, and 
when it has to be resorted to, has disadvantages ; | tion ; but the case is different with shingle banks, and | indeed, a flame is often desirable. Progress in the 
in the first place, full clearance and sometimes | it is important to realise that sea defences play an oo 4 ed — — a — 
revetting of open channels must be undertaken and | intimate part in such cases in preserving land drain- de® a eae pad saiiieae ~~ oe aetaits 
maintained to take the faster water speeds, and | age outfialls, as the destruction of the beach deposite, regards the dovelgumed of Sngwevell mathede of 
secondly, sinkage of the pumped area becomes more either by the sea from outside or by artificial | qomestic space-heating and hot-water supply as the 
rapid, requiring the lowering of the reception sump | €xcavation from the inside, tends to destroy the | most urgent need. Smokeless solid fuels are likely 
at the pumping station and the suction from time to | drainage from the surface waters of the land. to be required by domestic consumers for some time 
time, and the continuous deepening of the discharg- This particular problem is encountered in an | to come, because custom has made solid fuels to appear 
ing main drains. Also, the alteration of land levels | aggravated form in the sea defences under the | necessary. Coke, however, must be purchasable at a 
sometimes affects adjacent drainage systems. About | control of at least three Catchment Boards on the | tbe not greatly _ a of pon | onal > me Seb . 
the year 1911, the pumping of a main-line railway South Coast, and, to a lesser degree, by — of the nr até: fice if the gas which 9 Ae vtew yor tiem 
tunnel under a river resulted in the subsidence of | local Councils who form the coast authorities iD | time Geto ateie coated. As sar the preference 
200 acres of marshland under the control of a Com- | the districts concerned. Some of these bodies have | ¢- solid fuel is one based on custom, whereas the 
mission of Sewers. These sewers were drains some | sought by their by-laws to sterilise a strip of coastal advantages of gaseous fuel arise from its intrinsic 
3,000 ft. long from the foothills to the river and beach, from which no material may be moved. | properties. Believing that the intrinsic properties of 
the pumping operations gave the sewers a reverse | In one case, the by-law states that no material | the fuel will eventually prove more decisive than 
fall of 2 ft. 6 in., causing flooding. In this case, the | “shall be removed from within 300 yards of the custom, the gas industry is studying newer methods of 
ranze of tide in the river was large, and regrading of | landward side of H.W.M.O.S.T.” ; in another, the —— _the — agen e: of —_ aiming at 
the main drains and lowering of the sluice inverts | limit is 200 yards, and in yet another a fixed line a Santa Ghee eee tebe A SS ula _ ae 
were possible and did not greatly lessen the period | was determined as the result of an arbitration case value - fuels and chanted quote in the rs It 
between the authority and a contractor who WAS | appears certain that the chemical conversion of coal 
removing shingle from the land side of a shingle | holds possibilities at least as great as those already 
deposit and this limit was even less than either of | achieved by carbonisation. 
the above figures. From the amount of coal that was burnt in the 
raw state in this country in 1939, there was produced 


of discharge. 

Abnormally high records of summer rainfalls 
occur in the Fenlands. Two recorded instances 
were on August 8, 1931, when 6-43 in. of rain fell 








rithi July 15, 1937, when 5-5i To be continued. wo : 
}- thin hours, and on July 15, sess, wae aoe “e ( one million tons of smoke from domestic chimneys and 
fell in six hours. On another occasion the rain probably a further million tons from factory chimneys. 
gauge showed a fall of 4-015: in. in 24 hours. From the same chimneys there went into the atmo 


sphere more than four million tons of sulphur dioxide. 


Drainage presumably should be designed to take | ~ guper-MeraL WorkING MACHINES.—In order to give ; , 
Before the coal was burnt, this smoke and sulphur 


these overloads, and this seems reflected in exist-| engineers some assistance in the selection of machine | Befor ' 
ing design as, against the theoretical considera- | tools for sheet and tube working and similar industries, | dioxide were potentially available as hydrocarbons and 
tions, many of the secondary drains, though deeper | Messrs. Brookes (Oldbury), Limited, Oldbury, Birming- | % sulphur. It is instructive to compare these =o 
at the outfall end, are actually narrower there than | ham, have published an illustrated and descriptive of veo my — by Bnew rs | beg 
j » or reache: This increase » velocity account of their main types of manufactures. These | Materials wit le secondary products obtained by the 
in the upper reaches. This increases the velocity of gas and coking industries through the chemical pro- 


: ; 2 tine and rotary shears; slitting, billet and 
flow, as the flowing water comes. from a larger | ‘°!de guillo ; ; ~b 
" . bar shears; power presses; drawbenches, reelérs and | ©©5S1ng of coal. 


catchment area and keeps the secondary outéalls other tube-making machinery, rolling mills and auxiliary 
clear of obstructions. This consideration, of course, | piant for cold strip, etc. The publication, which is| * Presidential Address to the Institution of. Gas 
applies only to earthen open channels. Generally, | known as “ List No. 34,” ean be supplied, on application | Engineers, delivered by Mr. E. V. Evans, O.B.E., at the 
the rainfall spread-over is higher in winter than in| to the firm by responsible persons, for the sum of 6d. | 80th Annual General Meeting, held in London on June 9, 


summer. Presumably this is the basis of general | post free. ; 1943. Abridged. 
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In the early days of the gas industry, the secondary 
products, tar and ammonia, were looked upon as 
unavoidable nuisances and were termed “ residuals.” 
Tar was disposed of by being burnt under retort 
settings, and ammonical liquor was regarded as a waste 
effluent to be discarded in the least objectionable 
manner. Small quantities of tar were distilled for the 
preparation of solvents and some was used in its crude 
state as a paint. The first distillation on an appre- 
ciable scale came with the discovery of the value of 
creosote as @ preservative for timber, particularly 
railway sleepers. Real interest in coal tar as a source 
of organic raw materials for industry was aroused by 
the discovery of synthetic dyestuffs, between 1856 and 
1872, and tar was then distilled for the recovery of 
benzene, toluene, naphthalene and anthracene. With 
the advance of chemical knowledge, further compounds 
of interest were identified and separated, and not for 
dyestuffs alone. Disinfectants, drugs, photographic 
developers and, later, plastics, derived their basic 
chemical structure from the aromatic hydrocarbons 
and derivatives in coal tar; but at no time has the 
quantity of these products recovered represented more 
than a small proportion of the total tar made. When 
the synthetic-chemicalh industry was first taking an 
interest in the hydrocarbons of coal tar, the pro- 
duction of tar was less than 500,000 tons annually. 


carbonising industries is sufficient for the peace-time 
requirements of this country for nitrogenous fertilisers 
and chemical industry. The synthetic-ammonia indus- | 
try represents an indispensable war reserve. Chemical 
industry, before this war, required about 350,000 tons 
of sulphur annually for the production of sulphuric 
acid. The greater part of this sulphur was imported 
as sulphur or pyrites, but the gas industry recovered 
from the gas it supplied some 100,000 tons of sulphur 
—95,000 tons being used for sulphuric acid manufacture 
and about 5,000 tons being exported. 

The carbonising industries, as a rule, have not under- 
taken the synthesis of fine chemicals from their secon- 
dary products. Where preparation for the consumer 
is a simple operation and can be conducted on a large 
scale, this has been done, as in the case of sulphate 
of ammonia; but the production of fine chemicals is 
a highly-specialised industry, and its scale of operations 
is so different from that of coal carbonisation that the 
carbonising industries have hitherto preferred to sell 
their products in crude or semi-refined form. In recent 
years the trend of chemical industry throughout the 
world has been in the direction of converting raw 
materials to a simple chemical form and synthesising 
from these simple forms the products required. By so 
doing a better control can be exercised over the quality 
and variety of products. There are indications both in 





By the beginning of this century it had reached 
1,000,000 tons, and at the outbreak of the present 
war production was doubled again through the adoption | 
by the coking industry of by-product recovery ovens. | 
The coming of the motor car showed the need for | 
greatly improved methods of road surfacing, and coal | 
tar found a new use. Progressive increase in the | 
volume and weight of traffic and in its powers of | 
acceleration and braking has made the preparation of | 
tar-bound road surfaces a matter requiring scientific | 
understanding and control. These demands have | 
been met, and road surfacing to-day is a highly skilled | 
branch of technology that requires binders very 
different in properties from the crude tar which is 
their origin. Rather less than half the total tar pro- | 
duced in the country was used, before the war, for 
road surfacing. The remainder was distilled for the | 
production of creosote and pitch. Creosote found useful 
application as a wood preservative at home and abroad, 
and a large quantity was supplied as a raw material 
for hydrogenation to motor spirit. Pitch was used for 
briquetting small coal into lump fuel for domestic and | 
industrial purposes, but this is a development that has | 
found more favour on the Continent than in this 
country, and about half the pitch produced was 
exported, mainly to France and Belgium. In 1939, | 
the national production of tar was accounted for 
approximately as shown in Table III, herewith. 


| 


TABLE III.—Production and Usage of Tar in 
Great Britain (1939). 











Production, Tons. Usage, Tons. 
From gas works .. 1,000,000 As road tar . 750,000 
From coke ovens. 1,000,000 Creosote hydro- 
genated ice 210,000 
Creosote used at 
home .. ‘ 145,000 
Creosote exported 95,000 
Pitch usedathome 400,000 
| Pitch exported .. 350,000 
| Sundry uses 
Total. . 2,000,000 Total 
| 





A product allied to tar, 
the gas, is crude benzole. 


| In this, there has been built up an advisory and educa- 
| tive service of immense value. 


this country and abroad that fuel processing may 
follow similar lines and that, instead of obtaining a tar 
which contains many complex bodies from which the 
desired chemical raw materials can be separated, there 
will be a tendency to produce compounds of simpler 


molecular structure, such as hydrogen, carbon 
monoxide, methane, ethylene and the lighter liquid 
hydrocarbons. 


I have said that the service given by the gas industry 
is essentially a service provided for the individual 
small user. Just before the outbreak of the present 
war there were 7} million prepayment consumers of 
gas, in addition to 4 million ordinary consumers, 
3} million prepayment consumers having been added 
since 1920. Between the two wars, the length of 
mains in Great Britain increased from 38,000 miles to 
65,500 miles. These statistics show that a supply of 
gas had been made available to the great majority, 
probably nearly 90 per cent., of all premises in the 
country, but the ordinary user of fuel, whether in the 
home, factory or commercial premises, has very little 
knowledge of the technique of fuel utilisation, nor is 
it to be expected that, left to his own devices, he could 
obtain anything like the satisfactory fuel service that | 
modern knowledge makes possible. These facts have | 
led the gas industry to develop to a high degree that | 
branch of its work which is termed ‘‘ consumer service.” 





Gas itself is essentially a cheap fuel. The majority | 
of gas undertakings, before the war, produced gas into | 


present distribution load factor, although they are likely 
to lower somewhat the manufacturing load factor. 

It is instructive to compare this broad analysis of the 
cost of gas supply with the costs of supplying an 
equivalent quantity of heat electrically. If we make 
the basis of comparison the supply of 50 useful therms 
per annum (i.e., 100 therms of gas. or 2,000 units of 
electricity), the price paid by the consumer for elec- 
tricity will be made up of about 15 per cent. for the 
electricity itself, about 25 per cent. for consumer costs, 
and 60 per cent. for the capital investment in generation 
and distribution plant. It is evident from these 
figures alone that cheap electricity demands above 
everything else a good load factor. The absence of 
any means of storing electricity makes the improve- 
ment of load factor far more difficult to achieve, and 
both generation and distribution load factors have to 
be considered on an hourly basis (which, of course, being 
based on 8,760 hours per annum, includes the seasonal 
variation) and not daily as in the case of gas. Increased 
consumption of electricity per consumer by virtue of 
a wider spread of the consumer costs will tend towards 
lower total costs per unit, but not nearly so surely as 
will improvement in load factor. Indeed, it may be 
said that an increased consumption per consumer, for 
such purposes as cooking, will so reduce the load factor 
that the average cost of supply must increase materially. 

(To be continued.) 





ELECTROPLATED COATINGS AND 
THE SALT-SPRAY TEST. 


AmonG the papers presented at the Annual Con- 
vention of the American Electroplaters’ Society for 
1942 was a contribution by Mr. G. A. Lux and Mr. 
M. Berdick entitled “The Effect of Polishing Base 
Metals upon the Protective Values of Electroplated 
Coatings.’ The paper is summarised in a recent issue 
of The Nickel Bulletin, in which it is stated that the 
authors describe an investigation on the influence of 
variations in the polishing of basis materials, prior to 
plating, on the protective value of clectro-deposited 
coatings, which investigation is in progress in the 
United States Bureau of Standards laboratories. The 
complete programme of the research will include the 
study of plated cold-rolled steel, rolled and cast brass, 
and zinc-base die-casting alloys, but the paper by 
Messrs. Lux and Berdick is confined to results obtained 
with steel. The conclusions are based on atmospheric 
exposure tests of from eight months to nine months’ 
duration. The specimens exposed comprised nickel- 
plated surfaces, both dull and bright, and chromium 
coatings deposited on steel bases given different degrees 
of polish. Exposure was made in various localities 
which had been previously selected as providing repre- 
sentative urban or marine atmospheres. 

At the time of the publication of the paper it was 


2,000,000 


but mainly recovered from | tion capital and 20 per cent. actual gas cost. 
In peace-time, the chief | factors which determine the incidence of overhead | warrant their inclusion in acceptance specifications. 


the holder at a figure of 2d. to 24d. a therm, exclusive | considered that the results indicated that “ polishing 
| of overhead charges. Why, then, was the consumer | does not have any such pronounced effects on the pro- 
charged 8d. to 10d. a therm? It costs something like tective value of plated coatings as had been generally 
101. to 121. to connect the ordinary domestic consumer | supposed.” With true scientific caution, however, the 
| to the network of mains, and the provision of “ con- | authors emphasise that, ir. view of the relatively short 
sumer service,” the collection of accounts, and the! period of exposure of their specimens, this conclusion 
management of the undertakings make up a total which | must be regarded as tentative and is subject to con- 
|represented about 50s. per consumer per annum. | firmation or modification in the light of later observa- 
| Further, it is necessary to provide capital both for| tions. Porosity tests conducted on duplicate sets of 
works plant and for the distribution network. Of these | the plated specimens failed to show any consistent 


50,000 | three groups of items, the costs proportional to the | correlation between the results of long-time exposure 


number of consumers comprised some 60 per cent. of | tests and of accelerated laboratory tests of various 
the total selling price, the balance being made up|types. The authors make the somewhat sweeping 
| approximately by 20 per cent. for works and distribu- | statement that they consider that the present state of 
The two | knowledge concerning accelerated tests does not 


value of benzole is as a motor fuel of high anti-knock | charges on the price per therm are the consumption per | They urge that further research should be carried out 


properties, though it is also a source, in such quantities | consumer and the load factor. 


The consumption per | to standardise existing tests or to devise others which 


as the chemical industry may require, of benzene, | domestic consumer throughout Great Britain was about will be “both more closely reproducible and more 
toluene and xylene. In war-time, its value as a source | 85 therms per annum, and this is far too low for him | usefully significant of probable service behaviour.” In 


of toluene is of the greatest importance. 


about 210,000 tons of crude benzole was provided by | pays. 
the coking industry and 110,000 tons by the gas | much happier. 


industry, but it is known that the output has been | 
largely increased. The probable destination of this | 
material in peace-time would be about 90 per cent. 
to motor fuel and 10 per cent. to chemical industry. 
Ammonia, second in importance to tar as one of | 
the products of coal carbonisation, found no useful | 
application until 1875-1880, when the importance of 
fixed nitrogen as a plant food was recognised. Develop- 
ment of the ammonia-soda process and other branches 
of chemical industry, the demand for sal-ammoniac 
for Leclanché cells, and the use of ammonia for refri- 
gerating plants made heavy demands upon the supplies 
of by-product ammonia until after the war of 1914-18. 
During the war it was realised how enormous are the 
demands for fixed nitrogen in the manufacture of the 
explosives required for a major war, and it was neces- 
sary to supplement the resources available from by- 
product ammonia by the erection of ammonia-synthesis 
plants. Broadly, it may be said that the 260,000 tons 
of ammonium sulphate available annually from the 





In 1936, | to obtain the full benefit of the consumer costs which he 


view of these statements, the conclusions arrived at 
The position with regard to load factor was /|in another paper, entitled ‘“‘ Comparison of Salt-Spray 
} and Ocean-Spray Testing,” presented at the Conven- 


In discussing the question of load factor, we need to | tion, are of interest. The author, Mr. C. E. Heussner, 


differentiate between the load factor on the manufac- 
turing plant and that on the distribution system. So 
far as manufacturing plant is concerned, hourly varia- 
tions in demand are of little significance ; the variation 
that is of consequence on the manufacturing side is the 
seasonal variation, and for most undertakings the 
existing load factor is between 60 per cent. and 70 per 


states that at 35 deg. C., the sea-water spray test is 
more severe than the standard salt-spray test; at 
22 deg. C., however, the two tests are of approximately 
equal severity. He considers, therefore, that a 20 per 
cent. salt-spray solution is preferable to sea water, as 
its action is less sensitive to temperature and it is 
already in extensive use as a standard test. 





cent.; that is to say, the total annual production of gas 
is equal to 60 per cent. to 70 per cent. of that which 
would be produced if the plant operated at full load | PRICES OF BOLTS AND Nuts.—aAlterations in the 
throughout the year. On the other hand, the distribu- | present controlled maximum prices of certain types of 
tion load factor is a bad one; the majority of gas under- | bolts and nuts, are given in a new Order issued by 
takings distribute through their mains network 20 per | the Minister of Supply. The price list has also been 
cent. or less of the quantity that could be distributed if | extended to cover some types of aircraft bolts and nuts. 
the mains were operated at full load continuously. | Copies of the Order, The Control of Bolts, Nuts, Screws, 
The domestic load consists mainly of the demand for | Screw Studs, Washers and Rivets (No. 2) Order, 1943, 
cooking and represents a load factor of only some 15 per | which came into force on July 1, may be obtained from 
cent. Whatever additional loads are obtained in the | H.M. Stationery Office, York House, Kingsway, London, 
future, they can hardly do other than improve the | W.C.2., price 1d. 

















HAND-FEED 


MESSRS. 


Fie. 1. 


HAND-FEED SURFACE GRINDING 
MACHINE. 


WHILE the automatic operation of machine-tool feeds 
is generally necessary, there are circumstances, for 
example, those obtaining in the tool room and in shops 
engaged on miscellaneous work, in which hand control 
of the feed may be desirable. This is often the case 
with grinding machines and to meet the resultant 
demand, Messrs. E. H. Jones (Machine Tools), Limited, 
Edgware-road, The Hyde, London, N.W.9, have intro- 
duced the grinding machine shown in Figs. | and 2, 
this machine being described, for purposes of identi- 
fication, as Model No. 186, hand-operated surface 
grinder. The hand operation does not, of course, apply 
to the grinding wheel, which is driven by a 2-h.p. 
motor. The wheel is of the standard edge-grinding 
type, 10 in. in diameter by } in. wide, with a hole of 
24 in. bore. It will be apparent from the illustrations 
that it is mounted on a spindle of exceptional length, 
namely, 224 in. The diameter is 2% in. in the bearings, 
which are well protected by covers against the entry 
of grinding dust. The precise situation of the bearings 
is indicated in Fig. 1 by the position of the sight-feed 
lubricators fitted to them. The wheel guard is 
hinged. 

The spindle is driven directly by a V belt with a 
three-speed pulley, as will be clear from Fig. 2 which 
shows the rear access door to both belt and motor open. 
The three spindle speeds obtainable are 1,860 r.p.m., 
2,275 r.p.m. and 2,800 r.p.m., which give peripheral 
speeds, with a new 10-in. wheel, of approximately 
4,870 ft., 5,956 ft. and 7,330 ft. per minute, respectively. 
The motor, which runs at 1,425 r.p.m., is carried on 
a hinged plate and is situated in the base of the ma- 
chine column. Flexible packing between the motor 
feet and the plate damps out vibration. Belt tension- 
ing is effected by movement of the plate ; the handw heel 
for effecting the adjustment can be seen on the right of 
the base in Fig. 1. The table is mounted on a deep 
saddle of the knee type and has a slotted working surface 
6 in. wide by 18 in. long. It is guided on the cross-slide 
of the saddle on V and flat ways and has a longitudinal 
traverse of 194 in. The traverse is effected by the 
handwheel prominent in Fig. 1, which, as may be 
inferred, actuates a pinion with “ spiral * teeth meshing 
with a rack. Shock at the extreme ends of the table 
travel is prevented by the spring-loaded stops seen on 
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the front of the table, the stops coming into contact 
with a block attached to the cross-slide. 

Extension covers bolted to the ends of the table 
protect the ways when the table is in its extreme posi- 
tions, and a splash guard is bolted to the rear edge. 
The trough seen in Fig. 2, receives the cutting fluid from 
the table. The machine thus fitted is as arranged for 
wet grinding, but it is equally suitable for dry grinding. 
When ordered for wet grinding the equipment includes 
a separate cutting lubricant tank fitted with an electric- 
ally-driven pump. The cross slide has a transverse 
traverse of 74 in. The screw, which is actuated by a 
crank handle, is formed with an Acme thread and a 
micrometer dial graduated in steps of 0-002 in. is fitted. 
The saddle is carried on the column on vertical dove- 
tailed ways and the gib is adjustable to compensate for 
wear. The table is raised or lowered, through a distance 
of 11 in., by means of bevel gears and an Acme thread 
screw actuated by the handwheel seen under the 
table in Fig. 2. The handwheel periphery is graduated 
with divisions } in. apart, which correspond to vertical 
movements of 0-001 in. of the table. A pointer on the 
spindle, which can be swung round and locked in any 
position, is provided for setting purposes. All the 
slides are fitted with dust covers, those for the vertical 
screw being telescopic. 

The machine has an overall height of 4 ft. 10 in. and | 
requires a floor space of 5 ft. 3 in. by 4 ft. 2in. The 
net weight is 10 cwt. The standard equipment includes 
a grinding wheel; a diamond holder, which can be 
fitted to the table or to a magnetic chuck, for wheel | 
dressing ; a table guard and all necessary spanners. | 
Other equipment available comprises diamonds for | 
dressing ; wet-grinding equipment ; a magnetic chuck, 
an electromagnetic chuck for 110/220-volt direct cur- 
rent supply, and a Phcenix dust-extractor unit. 








ASSOCIATION OF AUSTRIAN ENGINEERS IN GREAT | 
Brirain.—The next meeting. of the Association of | 
Austrian Engineers, Chemists and Scientific Workers in | 
Great Britain will be held at the Institution of Structural | 
Engineers, 11, Upper Belgrave-street, London, S.W.1, 
at 7.15 p.m., on Monday, July 12. Mr. Frantisek Nemec, | 
Minister of Industry and Commerce and of Economic 
Reconstruction in the Czechoslovak Government, will 
read a paper on “ Economical and Technical Reconstruc- 
tion in Central Europe.” 
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| THE RAPID IDENTIFICATION OF 


NICKEL STEEL. 


IN a paper presented some time ago to the Insti- 
tution of Automobile Engineers, Mr. H. S. Kipling 
described a method for the rapid identification of 
nickel steel, which has been, employed successfully in 
the steel stores and salvage department of Messrs. 
Wolseley Motors, Limited. The test depends on the 
well-known dimethylglyoxime reaction and the re- 
agents required comprise nitric acid diluted to specific 
gravity 1-20 and a test solution prepared by dissolving 
50 grammes of ammonium acetate in 500 cc. of water 
and then dissolving 5 grammes of dimethylglyoxime in 
this solution. The sequence of operations is to file a 
clean spot on the steel to be tested, if the material has 
not already been machined, and to place a drop of 
the acid on this. After a few seconds the liquid is 
absorbed by placing a piece of filter paper on the 
spot and a drop of the test solution is then applied to 
the stain on the filter paper. The presence of nickel 
is indicated by a bright red coloration. The test is 
stated to be sufficiently sensitive to enable the observer 
to distinguish between the presence of a few tenths per 
cent. of nickel in the steel, and a nickel content of 2 per 
cent. or 3 per cent. The method is rapid and cheap, 
as it is claimed that 200 tests can be made in an hour 
at a cost of one-twentieth of a penny for each. To 
avoid waste, the use of small dropping bottles is 
advocated, and although torn pieces of filter paper 
are inexpensive, thin blotting paper can be used if 
desired. The following equipment, the cost of which 
is in the neighbourhood of 7s. 6d., is suggested: two 
20-0z. bottles, two l-oz. dropping bottles, 2,500 1-in. 
squares of filter paper, 8 oz. of nitric acid, 50 grammes 
of ammonium acetate, and 5 grammes of dimethy!- 
glyoxime. 








TRANSMISSION OF DRAWINGS BY AIRGRAPH.—By per- 
mission of the Post Office, drawings are now being sent 
by Airgraph to the factories of Messrs. Dunlop Rubber 
Company, Limited, in British Dominions overseas. Two 
methods have been adopted: the drawings are either 
made on the Airgraph form itself, which measures 8} in. 
by 10% in., or the original drawing is reduced by 
the firm’s photographic department to Airgraph letter 
size. 
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INSULATION-STRIPPING MACHINE THE HEAT-TREATMENT OF 
FOR ELECTRIC CABLES. | WROUGHT ALUMINIUM ALLOYS. 





Tue machine shown in the accompanying illustra- 


INSULATION-STRIPPING MACHINE FOR ELECTRIC CABLES. 


MESSRS. THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO, U.S.A. 





Fie. 2. 


greater risk of distortion during solution heat-treat- 
|}ment than in a salt bath. At the same time, the 
|imperfect removal of the salt from the work after 


On page 505 of our previous volume (in our issue of | treatment may lead to corrosion, and, for this reason, 


tions, Figs. 1 and 2, is a three-roll bending machine | June 25) we gave some of the useful instructions and | it is generally recommended that the solution heat 
altered to enable it to be used for stripping the insula- | hints on the heat-treatment of the various wrought | treatment of certain parts, such as airscrew blades, 


tion from old electric cables. The modified machine 
has been devised by Messrs. The Timken Roller Bearing | appeared in an Information Bulletin (No. 3) recently 
Company, Canton, Ohio, U.S.A., which firm, like many | issued by the Wrought Light Alloys Development Asso- 
others, accumulated scrap electric cable in quantities 


|aluminium alloys at present in industrial use, which | should be carried out in the forced-air circulation fur- 


|nace. Furnaces of this type are also commonly em- 
ployed for the heat-treatment of finished parts; and, 


ciation, Union Chambers, 63, Temple-row, Birming- | in order to avoid salt contamination, for heating work 


worth attention. Formerly, the fairly general practice | ham, 2. This Bulletin, which dealt with the theory and | for hot-forming operations. Awkwardly-shaped parts, 


of burning the insulation off the cables in order to | 
recover the more valuable copper wire was followed, | 
but when the value of scrap rubber increased, means | furnace and other equipment used in carrying out the 
were sought to conserve it also. | treatment. The Bulletin opens with a note on the 

A three-roll bending machine, made by Messrs. 


| 4. 
| surface of the salt bath and reduce the decomposition 
po 


practice of the heat treatment of the alloys, has now | however, or complex sections, can often only be 
been followed by Bulletin No. 4, which describes the | solution heat-treated conveniently in a liquid bath. 


| In order to minimise heat loss by radiation from the 


choice of plant, and it is stated that the nitrate salt-bath | of the melt, it is good practice to keep most of the bath 


Buffalo Forge Company, Buffalo, New York, U.S.A., | furnace has remained popular, ever since the early days | covered except when loading or unloading. This is 


was in use for normal bending operations in the works. | 
As is usual in these machines, the axes of the two lower | treatment of the aluminium alloys. In recent years, 
rolls are fixed while that of the upper roll can be raised | however, the salt bath has met with increasing compe- 
or lowered to suit the bending curvature required. | 
For insulation stripping, one of the lower bending rolls, } efficiency of heat-treatment is concerned, it is stated 
that on the right in Fig. 1, was replaced by a roll formed | that there is mot much to choose between the two 
with a central circumferential groove and a number of | types of furnaces; each may claim certain advan- 
axial V-shaped slots on the periphery on each side of | tages over the other, and the choice between them 
the central groove. This roll is shown in the foreground | will depend largely upon other than strictly metal- 
on the right in Fig. 1. The upper movable roll was |lurgical factors. From the production point of view 
replaced by one having a sharp-edged V-shaped cir-| the chief advantage of the liquid-bath over the air 
cumferential ridge in the centre, as shown on the left | furnace is its flexibility. A salt bath will take work 
in Fig. 1. The remaining roll was unaltered. |in any form, up to the limit of its capacity, so that, 

From Fig. 2, in which the stripping operation is seen | if necessary, the thinnest tubes and the heaviest sections, 
in progress, it will be realised that the sharp-edged | and both small and large forgings, may be treated at 
ridge on the top roll is in line with the groove in the | the same time, with the certainty that all will receive 
bottom right-hand roll. The teeth on the latter grip| the same treatment. In the air furnace, on the other 
the cable and feed it under the top roll, so that the hand, mix charges of different classes of work are 
insulation is split open and peeled off as shown. The| more troublesome and frequently special racks may 
stripping, it will be apparent, is performed both cleanly | have to be used. A further advantage of the liquid 
and effectively and the insulation and copper wire | bath is that the heating medium transfers heat more 
leave the machine separately. The helical form of the | rapidly to the work than does the air furnace; the 
wire results from the bending action of the three rolls.| heating is also more uniform and there is less risk 
Cables of any diameter between § in. and 2 in. can be | of oxidation of the charge. Against these factors must 
dealt with by suitable adjustment of the upper roll. It be set the much greater “ messiness ” of the salt bath 
is stated that the rate of stripping is about 6 ft. per | and the danger of explosion unless adequate precautions 
minute, and that the use of the machine for its normal | are taken. 


work of bending is not interfered with, since the For certain forms of material, one type of equipthent 
operation of substituting the special rolls for the smooth | may safely be recommended in preference to the other 
rolls occupies only about 3 minutes. Thus, for thin sheets or sections the salt bath is 





normally used for the following reason. Molten salt 
has a specific gravity of approximately 2, while that of 

Key Inpustry Duty.—The Treasury have issued the | aluminium alloy is about 2-75; the buoyancy of the 
Safeguarding of Industries (Exemption) No. 1 Order, | salt, therefore, virtually makes the specific gravity of 
1943 (S.R. & O. 1943, No. 854, price 1d.). This renews,|the metal about 0-75. At high temperatures the 
until June 30, 1944, the exemption from Key Industry | metal has a low strength and requires careful support 
Duty of all articles now exempt. |in an air furnace; hence, for thin material, there is 














| 


| 





of the manufacture of Duralumin, for the solution heat- | particularly important at times when the plant is not 


working since, by completely covering the bath when 
the heat is shut off, it is often possible to avoid the 


tition from the forced-air circulation furnace. As far as | freezing of the salt during the night. This saves wear 


and tear on the container and considerable fuel econo- 
mies result when the bath is next re-heated. Further, 
when shutting down the bath, it is good policy to have a 
number of steel rods standing vertically in the melt. 
They can be removed when the salt solidifies and the 
holes thus made will relieve any pressure which might 
otherwise be built up under the upper crust when the 
solid salt is remelted. 

Air furnaces used in the various heat-treatment 
processes are of four types, namely (1) muffle furnaces, 
in which the heating is solely by radiation; (2) muffle 
furnaces in which the products of combustion form the 
furnace atmosphere; (3) air circulation furnaces, in 
which the source of heat is either in, or closely adjacent 
to, the work chamber; and (4) air circulation furnaces, 
in which the source of heat is removed entirely from 
the work chamber and the total heat requirement is 
conveyed to the charge using air as the vehicle. The 
first and second types are often used for pre-heating, 
annealing and other low-temperature processes. Much 
more important than these types, however, is the 
third, which is that referred to above as the forced-air 
circulation furnace. The object of this furnace is to 
ensure a high degree of uniformity of temperature, 
together with rapidity in heating the charge. Forced- 
air circulation can be used in both gas and electric 
furnaces for any of the heat-treatment operations. 
With both methods of heating, the equipment con- 
sists essentially of a fan, or fans, of the centrifugal 
type giving an air velocity of from 30 ft. to 40 ft. per 
second in a furnace designed to ensure uniform circu- 
lation of the heated air throughout the charge. In 
electric furnaces, the air flows first past the heating 























elements and is then forced through the work, thus 
transferring the heat from the elements to the metal. | 
Gas-heated furnaces are similar in principle to elec- | 
trically-heated furnaces. In a typical plant. firing is 
effected by self-intensifying burners located in the side 
walls, Complete combustion takes place in the annular 
space surrounding the work basket, where the live gases 
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London. 


Graduate to Associate Member—James Walter 


are pre-mixed with re-circulated gases. The products} Aldridge, Wolverhampton ; Geoffrey Baker, Cheadle 


of combustion are then drawn upwards behind the 
muffle walls and downwards from the inside of the 
muffle. Part of the mixture is re-cireulated with the 
incoming heating medium, the remainder being dis- 
charged to the atmosphere. 

The fourth type of furnace, namely the external-com- 
bustion air-circulating furnace, differs from the forced 
air circulation furnace in that the source of heat is re- 
mote from the work chamber, the heat required being 
conveyed to the work using air as the vehicle. The 
essential feature of this kind of furnace is its amenability 
to control, it being claimed that temperature conditions 
are the same throughout the load space within the 
limits of the most modern methods of measurement. 
Heating may be by gas, electricity or oil, and installa- 
tions using all these heating media have been used. 
The heat-carrying air is circulated continuously 
through the working space by means of an encased fan. 
The heat is distributed through the entire load space 
by a system of ducts, making use of the fact that 
large volumes of air are being supplied at a pressure 
sufficient to produce high velocities, thus causing, by 
entrainment, a violent turbulence throughout the | 
entire working space. Since the temperatures used in | 
the heat-treatment of aluminium alloys are lower than | 
those for other metals, a wide choice of constructional 
materials is available. At the temperatures concerned, 
scaling of ferrous metals is not a serious problem and 
can be rendered negligible by one of the aluminium- 
surface treatments, such as “‘ Aluminising.”’ 

In addition to the furnace equipment, quenching | 
tanks having dimensions similar to the furnace con- | 
tainer or work chamber have to be provided. Since 
with salt baths molten salts cannot be quickly drained 
from the work, drag-out loss and the resulting con- 
tamination of quench water may be serious. In prac- 
tice, two tanks are usually adopted with salt baths, 
in the first of which running water can be employed 
with advantage, the temperature of the water normally 
being below 25 deg. C. The second quenching tank, | 
which may contain either still or running water, serves 
to remove all traces of salt adhering to the work on 
withdrawal from the first tank. After the solution 
heat-treatment of the Duralumin type of alloys refriger- 
ation is resorted to in order to prolong the period during | 
which work can be carried out on the alloy. It is now 
customary to store aluminium-alloy sheet, blanks and 
rivets, after solution treatment, at sub-normal tempera- 
tures down to —20 deg. C. Cold chambers, containing 
solid carbon dioxide, are suitable for small quantities, 
but, for large sheets or numerous pressings refrigeration 
installations with automatic temperature control are 
necessary. Cold chambers, however, often form a 
useful auxiliary to a refrigerator proper, because they | 
can be located near the presses, and, if necessary, 
mounted on wheels to convey sheets or pressings from 
a large refrigerator to the various press shops. Refri- 
gerators usually operate with little attention apart from 
lubrication. The work chamber must, of course, be | 
fitted with racks, shelves or containers to take the 
work pieces. 








ROYAL AERONAUTICAL Socrety.—The meeting held 
on June 25 for the purpose of discussing the “‘ Education 
and Training of Aeronautical Engineers” proved so 
successful that the Royal Aeronautical Society has | 
decided to arrange a further meeting. This will take | 
place in the lecture hall of the Institution of Mechanical | 
Engineers, Storey’s Gate, London, S.W.1, at 5.30 p.m.., | 
on Friday, July 23. All persons interested in aeronautical | 
education, whether members of the Society or not, are 
invited to attend, and the Society will also welcome any 
contributions in writing. 


INSTITUTE OF TRANSPORT.—No further nominations 
to fill the vacancies which will arise on the Council of the 
Institute of Transport on October 1, 1943, having been 
received, the President has declared the undernamed 
nine members and one associate member to be elected 
for 1943-44. The nine members comprise Mr. R. P. 
Biddle, Docks and Marine Manager, Southern Railway ; 
Mr. E. R. L. Fitzpayne, Glasgow Corporation Transport ; 
Brig.-Gen. Sir Osborne Mance, K.B.E., C.B., C.M.G., 
D.S.0., Director of Inland Waterways, Ministry of War 
Transport; Mr. L. H. K. Neil, L.N.E.R., London; 
Mr. G. 8. Rider, L.M.S.R., Bristol; Mr. R. A. B. Smith, 
M.C., President, Commercial Motor Users’ Association ; 
Mr. M. 8S. Speir, M.C., Chief Officer for Scotland, L.M.S.R.; 
Mr. A. B. B. Valentine, London Passenger Transport 
Board; and Mr. W. Donaldson Wright, Nottingham. 





The associate member is Mr. J. M. Leighton-Bailey, 
Southern Railway. 





| 
Dutton World Youth Speedwords. 


Hulme ; George Bell, Southall; Major William Bent- 
ley, M.Eng. (L’pool.), R.E., Chislehurst ; John Charles 
Ramsay Birney, B.A. (Cantab.), Huddersfield; John 
Wakefield Boddy, B.A. (Cantab.), Bedford ; Lieut. (E.) 
John Norman Campling, B.Sc. (Eng.) (Lond.), R.N., 
Sheffield ; John Carlisle, Whitby; Eric George Car- 
penter, B.Sc. (Eng.) (Lond.), Bath; Ching-An Chang, 
B.Se. (Shanghai), Worcester ; Michael Snowdon Chap- 
man, St. Helens; Ernest Watson Cranston, Wh.Sc., 
Watford; Harold George Cross, Barrow-in-Furness ; 
Sidney Lawrence Drapier, Worcester ; Robert McMillan 
Duncan, Derby; William Harkness Dunn, Bristol ; 
George Stephen Elfer, M.A. (Cantab.), Sale; Major 
Frank Cyril Faulkner, B.Sc. (Eng.) (Lond.), R.E.M.E., 
Home Forces ; John Raymond Fullard, M.Eng. (L’pool), 
Blackpool; Richard William Vessey Grandorge, 
Coventry ; Harold Neville Graves, Burnley ; Edward 
William Greensmith, B.Sc. (Eng.) (Lond.), Northwich ; 
John Graeme Hewlett-Cooper, Teddington; John 
Kemplay, Newcastle-upon-Tyne; Alexander Milroy 
Kennedy, B.A. (Cantab.), Edinburgh; Edwin John 
Le Fevre, B.Sc. (Eng.) (Lond.), Wh.Se., London ; 
Edmund Charles Lynch, B.Se. (Eng.) (Lond.), Ports- 
mouth; James Bain McIntyre, Falkirk; William 
Maiden, Oldham ; Captain Alfred Walter Maley, B.Sc. 
(B’ham.), R.E.M.E., Home Forces; Alfred Morcom, 
Birmingham ; Harold Newcombe, London; Captain 
Dennis Frank Piercy, R.E.M.E., Home Forces ; Lieut. 
(E.) Paul Desmond Pinsent, R.N., London; Walter 
Plaut, Ph.D. (L’pool.), Liverpool ; Ernest Tom Pullen, 
Birmingham; F./Lieut. Leslie Trimble Rea, B.Sc. 
(B’fast.), R.A.F.V.R., Home Forces; Horace James 
Rodda, Swindon; Peter Wendel Seligman, B.A. 
(Cantab.), London; Lieut. John Ernest Shepherd, 
R.E.M.E., London ; Alfred Skinner, Leicester ; Captain 
Geoffrey Spencer, R.E., Home Forces ; George Standen, 
B.Eng. (L'pool.), Durrington ; John Bernard Sutcliffe, 
M.Sc. (Manch.), Lancaster; Lieut. (E.) Vernon Tuke 
Taylor, B.A. (Cantab.), R.N., London; John Dyson 
Walker, B.Sc. (Eng.) (Lond.), Huddersfield; Lieut. 
John Richard Welsby, R.E.M.E., London; James 
Wood, Manchester; Captain John Woodburn, B.Sc. | 
(Eng.) (Lond.), R.E.M.E., London; Kendall William | 
Rose Wynter, B.Sc. (Eng.) (Lond.), Farnborough. 


IxstiTruTION OF ELECTRICAL ENGINEERS. | 
Associate to Associate Member.—Joseph Addison, | 
Blyth, Northumberland; Vernon Clayton Botham, | 
Yeovil; Charles William Bridgen, Manchester ; Row- | 
land Shelley Mantle, Stourbridge; Lt.-Col. John | 
Arthur Savage, R.E., London. 
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PERSONAL. 


Dr. W. E. Le B. DiaMOND, who has been assistant 
secretary of the Institution of Gas Engineers since 1°57, 
has been appointed general manager of the British 
Plastics Federation. 


Mr. Stuart C. Goopwin, chairman of the Neepsend 
Steel and Tool Corporation, Limited, and of Messrs. 
Jonas and Colver (Novo), Limited; and Mr. J. G. 
WIDDOWSON, managing director of Messrs. Jonas and 
Colver (Novo), Limited, have joined the board of directors 
of Messrs. Ambrose, Shardlow and Company, Limited, 
Sheffield. 


Mr. B. THomsett, B.Sc. (Eng.), A.M.I.E.E., is relin- 
quishing his position as head of the Electrical Engineering 
Department of Rutherford Technical College, Newcastle- 
upon-Tyne, to take up that of head of the Department 
of Science and Technology, Municipal College, Southend- 
on-Sea. Mr. J. P. WOLFENDEN, M.Sc., who has been 
lecturer in electrical engineering at Burnley Technical 
College for the past four years, is succeeding Mr. Thom- 
sett at Rutherford College. 


Mr. J. ELLSON, assistant general manager, Leicester 
City Transport Department, has retired. 


Mr. E. M. Berestrém has been elected chairman, 
and Messrs. G. LONNEGREN and J. G. ANDERSON, vicx 
chairmen, of the Society of Swedish Engineers in Great 
Britain, for the session 1943-44. 


Mr. W. J. THompson, J.P., was elected chairman 
of Messrs. John Thompson Engineering Company 
Limited, Wolverhampton, for the ensuing year, at the 
annual general meeting of the company, held on Wed- 
nesday, June 30. 


Mr. A. JoHN HvueGH Sirsa has been elected a director 
of Messrs. Henry Gardner and Company, Limited. 


Mr. Smpney GARCKE has joined the boards of Messrs 


Eastwoods, Limited; Eastwoods Cement, Limited : 
Eastwoods Humber Cement, Limited; Eastwoods 
Lewes Cement, Limited; and Eastwoods Flettons 


Limited. 


The honorary degree of M.A. has been conferred upon 
Dr. G. L. KELLEY, managing director of the Pressed 
Steel Company, Limited, by the University of Oxford 

Mr. EDWARD LESLIE DENNY, who has been associated 
with the engineering department of Messrs. William 
Denny and Brothers, Limited, Leven Ship Yard, Dum- 
barton, for many years, has been appointed a director of 
the company. 

Mr. LAwrorp H. Fry, M.Inst.C.E., M.1I.Mech.E., 
Fellow of the American Society of Mechanical Engineers 
railway engineer, Edgewater Steel Company, Pittsburgh. 
Pennsylvania, U.S.A., has resigned to take up the position 
of Director of Research of the Locomotive Institute, 60, 
East 42nd Street, New York City. 








INSTITUTION OF STRUCTURAL ENGINEERS. 


Member.—Ernest Douglas Keay, B.A., Worcester ; 
Cyril Parry, London; William Moore, Glasgow. 

Associate Member to Member.—Walter Franchise 
Clarke, Chichester. 








BOOKS RECEIVED. 


Its Production and Use. By ERNeEsT V. 
PANNELL. London: Sir Isaac Pitman and Sons, 
Limited. [Price 12s. 6d. net.] 

Ministry of Public Works, Egypt. Physical Department. 
Paper No. 44. Notes on the Flow of Viscous Fluids. 
A Series of Siz Notes Presenting New Lines of Approach 
to Various Aspects of Fluid Motion, Mainly with Refer- 
ence to the Flow of Water. By A. Fatuy, Dr. 8S. 
BISHARA and S. A. M. HASSANEIN. Bulaq, Cairo: 
Government Press. 


Magnesium : 


The International 
Language Link for World Youth. By REGINALD J. G. 
DuTrToNn. London: Dutton Publications, 92-93, 
Great Russell-street, W.C.1. [Price 2s. 6d.) 

Railway Posters and the War. Additional Reproductions 





INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers has awarded 
| Students’ Premiums, valued at 10/1. each, to Mr. F. 
| Ashworth, B.Sc., Mr. M. A. Tucker, and Mr. C. R. 
Young, B.Sc., in respect of papers presented during the 
session 1942-43. Students’ Premiums, to the value of 
5l. each, have been awarded to Mr. G. M. Childs, B.Sc. 
(Eng.), Mr. D. H. Coles, B.Sc., Mr. A. 8. Hill, B.Eng., 
Mr. B. R. Horsfield, Mr. L. Kiernan, Mr. W. Paterson, 
B.Se., Mr. T. E. A. Verity, B.Sc.Tech., Mr. C, W. West- 
wood, Mr. L. C. Hall, and Dr. T, W. Hunt. 





SUSPENSION OF CERTIFICATION OF ELECTRICITY 
| Merers.—The Electricity Commission, Savoy-court. 
Strand, London, W.C.2, have sent a circular letter to all 
| electricity undertakers with regard to Regulation 60 CB, 
| relating to the Suspension of Certification of Electricity 
| Meters (S.R. and O. 1943, No. 914). The letter states 
| that the decision of H.M. Government to suspend meter 
| certification, as from August 1, and for the duration of 
| the war, has been taken in view of the man-power 
| situation. It is pointed out, however, that undertakers 
| will still be under an obligation to provide consumers 

with an appropriate meter of a pattern and construction 


of Poster Announcements of the Railway Executive Com-| approved by the Board of Trade or the Electricity Com- 


mittee and of the Individual Railways Regarding Trans- 
port Services and Facilities. No.6. London: “ The 
Railway Gazette,” 33, Tothill-street, Westminster, 
S.W.1. [Price 2s. 6d.] 

Commonwealth of Australia. 
Industrial Research. Bulletin No. 154. 
and Storage of Australian Oranges, Mandarins and 
Grapefruit. Being the Report of Investigations Carried 
Out Under the Direction of the Citrus Preservation 
Technical Committee, from 1935 to 1941. By Dr. F. E. 
HvELIN. 314, Albert-street, East Melbourne: The 
Council for Scientific and Industrial Research. 

The National Institute of Agricultural Engineering. The 
Farm Tractor. Askham Bryan. York: The National 
Institute of Agricultural Engineering. [Price 9d.) 


| 





Council for Scientific and | been correctly registered by the meter. 
The Handling | Regulation does not affect the obligations of undertakers 





missioners. The Regulation does not affect the right of 
a@ consumer and of undertakers to question whether 
a meter is or is not in proper order for correctly regis- 
| tering the value of the supply, or whether that value has 
Moreover, the 


to provide and maintain apparatus for the testing of 
meters. The coming into operation of the new Regula- 
tion will enable the Commissioners to release, for essential 
work elsewhere, the remaining members of their meter 
examining staff, other than their chief meter examiner 
and one of the area meter examiners, who will undertake 
the investigation of any disputes and will deal with any 
questions which may arise with regard to the maintenance 
of testing apparatus by undertakers. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—The demand is such that there is 
every likelihood that deliveries will be carried forward 
even inte the fourth period of the year. There will, of 
course, be @ stoppage for repairs and renewals in the 
West of Scotland works at the holiday season, but the 
duration of the stoppage is not yet decided. The require- 
ments of the war vary to some extent, but. steelmakers 
are kept busy in supplying them. Plates for ships, tanks, 
locomotives and armaments are, of course, in exception- 


ally heavy demand. Black-steel sheet makers report no 
shortage of work, sheets of varying sizes and larger 
quantities of light joists and sections are being supplied 
to shipyards and engineering works by the re-rollers. 
This branch of trade, however, is somewhat less busy 


than has been the case for some weeks. Turnings and 
borings and other light scrap are in ample supply but the 
position regarding heavy smelting scrap is not so satis- 
factory. Steelmakers have received more of this material 
recently but larger quantities could be readily absorbed. 
The current quotations are as follows :—Boiler plates, 
171. 12s. 6d.; ship plates, 161. 3s.; sections, 151. 8s. ; 
medium plates, § in. and thicker, rolled in sheet mills, 
211. 158.; black-steel sheets, No. 24 gauge, 221. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d., all per ton, for home delivery. 

Malleable-Iron Trade.—Supplies of raw materials are 
adequate and market prices are unchanged. They are 


as follows :—Crown bars, 151. 12s. 6d. per ton; No. 3 
bars, 131. 12s. 6d. per ton; No. 4 bars, 131. 17s. 6d. per 
ton; and re-rolled steel bars, 171. 15s. per ton, all for 
home delivery. 


Scottish Pig-Iron Trade.—North African iron ore is 
being used to supplement home supplies for the blast 
furnaces. Steady deliveries of basic and foundry 
qualities of pig-iron are being maintained. Prices are 
unchanged and are as follows :—Hematite, 61. 18s. 6d. ; 
basic iron, 61. 0s. 6d., both delivered at the steelworks, 
and foundry iron, No. 1, 61. 5s. 6d.; and No. 3, 61. 3s., 
both on trucks at makers’ yards. All prices are per ton. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—All grades of alloy steel are in great 
request, and there are indications that the demand for 
the third quarter will be heavier than in the earlier 
periods. Deliveries during the past quarter have been 
more satisfactory. The call for non-corrosive steels for 
essential purposes is very extensive, and the entire 
production is readily absorbed for munition purposes ; 
there is a marked expansion in the demand from ship- 
builders. Manufacturers are expressing regret that they 
have been compelled for the present to abandon their 
connections with commercial users of stainless steels, 
including their entire export trade. All the approved 
makers of aircraft steels are producing maximum quan- 
tities, and are heavily booked. Engineering concerns 
and shipyards are constantly calling for high-grade tool 
steels, and production has attained a very high level, 
both in quality and quantity. Alternative sources of 
supply of wolfram ore and tungsten are of great assistance 
in maintaining outputs of high-speed tool steels. Greater 
use is being made of scrap materials containing tungsten 
and other alloys. The local make of pig-iron is con- 
siderable, and Derbyshire furnaces are maintaining, 
satisfactory outputs. The make of Lincolnshire pig-iron 
is very heavy, and the improved methods of mining 
ironstone in North Lincolnshire are a valuable help in 
keeping the blast-furnaces in continuous operation. 
Production of pig-iron in the Scunthorpe area serves to 
maintain the output of basic steel at a high level. Pro- 
duction of basic steel at the Templeborough works is 
also very satisfactory. For the moment, the demand 
for basic-steel scrap has fallen off, largely as a result of 
the accumulation of stocks at the furnaces. The strip 
and bar mills are producing heavily. Wire-rod rollers 
are busy ; soft basic wire rods are quoted at 171. 7s. 6d. 
a ton and hard basic wire rods at 211. 2s. 6d.aton. There 
is no reduction in the demand for wire ropes. 


South Yorkshire Coal Trade.—Supplies of coal are 
sufficient for the requirements of the essential industries, 
but other users are obliged to accept deliveries of alter- 
native qualities. Further inroads are being made into 
the supplies of household qualities to supplement deli- 
veries of steam coal, and coal merchants may not be 
able to deliver the larger quantities of house coal now 
sanctioned. Production of coal continues to fall. below 
requirements, but it is thought that there will be some 
recovery before the August holidays commence. The 
output ef washed and graded steams is rapidly absorbed, 
and there is none to spare for the month. The smaller 
grades of coal are moving freely, and are being supplied 
largely to public-utility undertakings. The supply of 
outcrop coal is satisfactory. Coke for works’ use is 
moving freely, and is in ample supply; there is still a 
surplus of coke nuts and gas coke for domestic use. 


| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The authorised deliveries of iron 
and steel until the end of September are understood to be 
sufficient to absorb the whole of the output for the 
current quarter. Producers are extensively sold and 
provisional contracts for some commodities are reported 
to have been made for supply beyond the date for which 
delivery licences have been granted. The output of 
certain commodities exceeds the current requirements 
to an extent that permits attention to be given to other 
categories. Priority buyers are receiving satisfactory 
supplies of nearly all descriptions of material. Require- 
ments of national importance, however, absorb practically 
the whole output and larger imports are needed to re- 
plenish the depleted stocks. 

Cleveland Iron Trade.—Merchants are still able to 
accept orders for reasonably prompt deliveries of foundry 
pig from other producing centres and the inadequate 
supply of local brands is therefore causing no anxiety 
and but little inconvenience. The make of Cleveland 
pig is still intermittent and light, and there is little pros- 
pect of a resumption of continuous output. 

Basic Iron.—The output of basic iron is sufficient to 
cover the heavy requirements of the local steelworks, 
notwithstanding the recent change-over of producing 
plant to the make of other iron, of which larger supplies 
were needed. 

Hematite and Low-Phosphorus Iron.—Hematite and 
the various grades of low-phosphorus iron are required 
in large quantities for the production of engineering 
castings and the increased output, made possible by the 
better supplies of high-quality ore from overseas, have 
eased the situation to some extent. The total production 
however, is still considerably less than the demand and 
necessitates the extensive use of substitutes. Careful 
rationing of consumers under the control of distribution 
scheme cannot yet be discontinued, but consumers are 
free to buy other qualities as required. 

Manufactured Iron and Steel.—Supplies of semi- 
finished iron and steel are sufficient for the exceptionally 
heavy requirements of users. The delivery of hand-made 
products is substantial but occasional withdrawals from 
the stocks of imported steel semies are still necessary 
to keep the re-rolling mills fully employed. Producers of 
manufactured iron are very busy, particularly in depart- 
ments turning out the heavier descriptions of material. 
The demand for special and alloy steels shows no 
diminution ; and ordinary carbon steels are also in good 
demand. Orders can be placed for fairly early supply 
of heavy joists but other descriptions of finished steel 
are extensively sold and difficult to purchase, except 
for delivery well ahead. There is no reduction in the 
demand for ship, tank, boiler and armour plates ; sheets, 
light and medium sections, rails, railway chairs, pit 
props and colliery roofings are also in great demand. 

Scrap.—The better qualities of cast-iron scrap and of 
good heavy steel are still in strong demand and are not 
very plentiful. Deliveries generally, however, are 
satisfactory and the supply of some grades is in excess of 
requirements. 





RESEARCH ON FINE-GRAINED STEEL.—Some particulars 
of a fine-grained steel, which, it is stated, does not become 
coarsely crystalline even when overheated, was given 
at the 95th annual meeting of the Varmland Metallurgical 
Association, held recently at Karlstad, Sweden. The 
steel was stated to contain 0-05 per cent..of aluminium 
and 0-007 per cent. of nitrogen. Researches carried out 
by the Swedish LIronmasters’ Association appear to 
indicate that aluminium nitride is deposited in the steel 
in a finely dispersed form and that this has the property 
of preventing the formation of large crystals. The 
mechanical properties of the steel are not given but it is 
stated to be used for tools and to be in increasing demand 
for welding operations, it being claimed that the welds 
are more reliable than is the case with ordinary steels. 





INSTRUCTIONAL FILMS OF £SHIPBUILDING.—The 
American Office of Education has produced a series of 
sound films for the purpose of training labour for 
work in shipyards. Some of these films were exhibited 
at the Ministry of Supply, on Monday, July 5, Messrs. 
Lincoln Electric Company Limited, Welwyn Garden 
City, Herts., issuing invitations. Since American 
practice in arc-welded shipbuilding was mainly illus- 
trated, the films were not wholly applicable to British 
practice, but the method of presentation is commendable. 
The fitting into place of a complete pre-welded bulkhead, 
for example, is first explained by means of models and 
the procedure is then shown again in an actual ship. The 
preliminary explanations of ship structure, nomenclature, 
etc., are also lucid and practical and should give a ship- 
yard employee a clearer idea of what is required of him 








than he would obtain from working on a single job. 


| NOTICES OF MEETINGS. 


| 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





Society or CHEMICAL INDUSTRY.—To-day, The Royal 
Institution, Albemarle-street, Piceadilly, W.1. Annual 
General Meeting. 2.30 p.m., Election of Officers and 
Annual Report of the Council. 3.30 p.m., Presidential 
Address. 4.45 p.m., Address by Dr. L. H. Lampitt, 
following the presentation of the Society’s Medal to him. 
(Two parties will meet for luncheon at 12.30 p.m., one 
at the Trocadero Restaurant, Piccadilly Circus, W.1, and 
the other at Stewart’s, 50, Old Bond-street, W.1.) 

INSTITUTE OF PuHysics.—Industrial Radiology Group : 
Saturday, July 10, 2.30 p.m., The Institution of Electrical 
Engineers, Savoy-place, Victoria-embankment, W.C.2. 
Open Discussion Meeting. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, July 13, 
5.30 p.m., 85/88, The Minories, E.C.3. ‘“‘ Whither 
Coal ? ” edited by Mr. G. B. Baird. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, July 13, 6.30 p.m., The George Hotel, 
Luton. Informal Discussion. Coventry Centre: Tues- 
day, July 13, 7 p.m., The Technical College, Coventry. 
“Performance Characteristics of Steering Gears and 
Some Notes on the Application of Steering Gears to 
Vehicles,” by Mr. H. N. Charles. London Graduates’ 
Section: Wednesday, July 14, 7 p.m., The Royal Aero- 
nautical Society, 4, Hamilton-place, Piccadilly, W.1. 
Joint Meeting with the Graduates’ Section of THE RoYAaL 
AERONAUTICAL Society. “ Surface Finishing of Parts,”’ 
by Mr. J. A. Oates. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—Demanding increased pay 
and an all-round improvement in conditions, 150 boys 
employed at five collieries in the anthracite part of the 
South Wales coalfield came out on strike last week. 
During the week, the Miners’ Federation presented the 
demands for such improvements to the owners and it 
was stated that the owners had been given two weeks 
in which to consider the matter. If the reply at the end 
of that time is unsatisfactory, the lodges throughout the 
coalfield will be instructed to refuse to allow boys to do 
adult work. The matter has arisen chiefly out of the 
discontent felt by the boys at the low wages. For some 
time past they have drawn attention to the difference 
between their pay and that obtained by women employed 
in the factories. The strike among miners in the Swansea 
Valley, who came out in sympathy with the hauliers 
who were convicted for impeding production at one of 
the pits, has now terminated. Very firm conditions 
continued to rule in the steam-coal market throughout 
the past week. Offers of all but the lowest qualities 
were only very sparingly made over a long time ahead 
and consequently, in spite of the sustained demand from 
both home and foreign sources, ittle business could be 
concluded. Priority business again accounted for almost 
the whole of the current production, and foreign deli- 
veries were on steady lines to North Africa, the coaling 
depots, and South America. The demand from Spain, 
Portugal and Eire for the low qualities, not wanted 
otherwise, was active, but the shipping position held 
operations in check. Best large descriptions were in 
steady request, but, with stem lists well filled, forward 
business was difficult to arrange and the tone was very 
firm. Sized classes were only sparingly offered for a 
long time ahead. Bituminous smalls were extremely 
scarce and the occasional lots that became available 
commanded strong values. Best dry steam smalls 
were active, but inferiors were slow and dull. 

Swansea Steel Sheet Industry—The weekly market 
report of the Incorporated Swansea Exchange states 
that quiet conditions continue to rule in the tin-plate 
market. The home market is, if anything, less active 
than was the case last week, but, on the other hand, 
a slightly larger volume of export business has been 
done. The market in steel sheets is moderately active, 
and this, with the orders already on makers’ books, 





keep the works fully employed. Iron and steel scrap 
continues in fair demand and good. deliveries are being 
made. 





Cutting CoMPOUND FoR Hayp Toois.—aA paste-like 
cutting compound for use on such-hand tools as taps, 
dies, reamers, hacksaws, etc., has been developed by 
Messrs. Pearl Varnish Company, Limited, Treforest 
Trading Estate, Pontypridd, under the trade name of 
“ Trefolex.” It is claimed that, by its use, not only is 
the manual effort required in‘cutting re@uced but the life 
of the tool is length: ned, since the lubricant, which is 
smeared on the too. before use and contains a colloidal 
substance, rema ns on the cutting edge longer and does 
not break down so rapidly under the heat generated 








by cutting as does an ordinary oil. 
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INDUSTRIAL RECRUIT- 
MENT AND TRAINING. 


For a number of years there has been a growing 
tendency to recognise that industry could not 
continue indefinitely to depend on chance, or the 
accident of being born into a family with a parti- 
cular occupational bias, for its supply of recruits ; 
or, at any rate, that this was probably not the best 
way to obtain recruits who could be trusted to come 
up to the required standards of intelligence and 
skill without becoming restless and leaving their 
occupations for something more attractive. It is 
difficult to say just when this subject began to be 
considered as something separate (or, at least, 
separable) from the every-day problems of labour 
supply and demand, but the germ of the dissatis- 
faction induced by certain occupations probably 
originated in the spread of railways, which released 
the rising generation from the necessity of following 
only the trades or occupations that were locally 
available by enabling them to travel farther afield 
and thus to make their choice from a wider range. 
Even so, however, this freedom was only partly 
exploited until the present century; sons still 
tended to follow their father’s occupations in most 
branches of industry, and the gap between the 
craftsman and the machine-tender had to widen 
still more before recruitment became a cause for 
anxiety in some trades, and an opportunity for 
employers to pick and choose in those which offered 
greater attractions. This widening of the gap 
took place during the last war. 

Since that time, there has been a noticeable 
difficulty in obtaining sufficient recruits to such 
trades as iron and brass founding, in which the 
unavoidably grimy character of the work is a 
deterrent to lads who possess the grade of intelli- 
gence that the trade really requires. In other 
occupations, such as the shipyard trades, the 
experiences of the depression which followed the 
war naturally caused parents to dissuade their sons 
from seeking a livelihood in such precarious occu- 
pations. In others, such as many repetition 
processes in electrical and automobile engineering 
manufacture, the relative cleanliness of the work 
and the steadily improving environment have 
attracted recruits in sufficient quantity to justify 


There has developed in consequence a considerable 
literature and technique of vocational selection and 
training ; and, if some of its more ardent disciples 
do tend to claim rather much for what they now 
regard as a science, and incline to decry the old- 
fashioned methods of recruitment, there can be 
no question that they have advanced some way 
towards the ideal of fitting every square hole with 
a square peg, and that industry is likely to employ 
their methods more extensively after the war. 

For those who are interested in this subject, 
whether as supporters or as sceptics, there is much 
that is of interest in the report, recently published,* 
of the joint conference held in March of this year 
by the National Institute of Industrial Psychology 
and the Institute of Labour Management. The 
purpose of the conference was, first, to discuss 
the contribution that thoughtfully directed recruit- 
ment and training might make towards a solution 
of present man-power problems; and secondly, to 
consider how war-time experience in this field might 
be used to meet the requirements of post-war 
industry. At the morning session, presided over by 
Mr. E. 8. Byng, vice-chairman of Messrs. Standard 
Telephones and Cables, Limited, the subject for 
discussion was “‘ Present and Post-War Schemes of 
Vocational Guidance and Recruitment for Industry,” 
the principal speakers being Mr. Alec Rodger, senior 
psychologist to the Admiralty, and Mr. Percival 
Smith, president of the National Association of 
Juvenile Employment and Welfare Officers. At the 
subsequent luncheon, the delegates were addressed 
on “ Problems of Man-power” by Mr. Godfrey H. 
Inch, Director-General of Man-power in the Ministry 
of Labour and National Service ; and in the after- 
noon session, under the chairmanship of Mr. 
E. Watson Smyth, principal assistant secretary 
in the Training Department of the same Ministry, 
two papers on “‘ Training for and within Industry ” 





were presented respectively by Mrs. W. Raphael, 
superintendent of the-Personnel Section of the 
National Institute of Industrial Psychology, and 
Miss A. G. Shaw, who is a member of the Production 
Efficiency Board, Ministry of Aircraft Production. 
From the engineering point of view, the greater 
interest probably attaches to the papers presented 
in the morning session. Mr. Rodger’s arguments 
in support of “the twin problems of vocational 
guidance and personnel selection,” to use his own 
description, were based upon the experience gained 
in passing some hundreds of thousands of men 
through the recruiting centres and subsequently 
through naval training establishments. The latter, he 
stated, dealt with some thousands of men every 
week, for the purpose of selecting men for specialist 
courses, particularly in the engineering field, and 
did so with marked success, using methods which 
were essentially the same as those employed in 
peace-time in selecting apprentices for the engineer- 
ing trades. As examples of the success achieved, 
he gave some results obtained with two groups of men, 
the first consisting of some 800 and the second of 
over 300, divided into 16 classes of about equal 
size, in the first case, and 12 classes in the second. 
In the first group, seven classes consisted wholly 
of men who had been chosen for the particular 
work—the nature of which was not specified— 
before the introduction of the psychological pro- 
cedures; the failures varied between 13 per cent. 
and 30 per cent. of the total numbers. Another 
seven classes contained varying proportions of men 
who had been recommended by the psychologists, 
and in these the failures ranged from 4 per cent. to 
14 per cent. Finally came two classes of men 
whose selection was made entirely by psychological 
methods; they contained no failures at all. Mr. 
Rodger anticipated some possible criticism with 
the assurance that, so far as could be judged, the 
training course and staff, the final trade-test 
standards, and all other relevant factors had re- 
mained unaltered throughout. In the second group, 
the comparison was by means of the marks awarded 
in the final examination, the low-score percentage 
indicating those who passed out with fewer than 
60 marks. The “ unpsychologised ” classes showed 
percentages ranging from 50 to 70; the classes 





* Industrial Recruitment and Training. London: The 
National Institute of Industrial Psychology, Aldwych 





means for putting the process of selection upon 
some better basis than chance and opportunity. 





House, Aldwych, W.C.2. [Price 1s.] 
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containing only  psychologically-selected men, 


between 12 per cent. and 28 per cent.; while the ‘INDUSTRIAL AND DOMESTIC 
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mixed classes, which were found to have about 
one-third of their numbers, as Mr. Rodger put it, 
“uncontaminated by psychology,” were hardly 
more satisfactory than those in the first category. 





Of the | last great war, and since that time great improve- 
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of the general prirciple was based consisted mainly | and Power, some plants have shown savings in fuel 
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accumulating effects of the experience of living. | Naturally, it will look upon such plant with favour, 
It may well be that the fine personality and out- | but its design is a matter for others; the Society 
standing military and political status of General | pas enough to do in conducting a general campaign 
Wladyslaw Sikorski, whose tragic death at Gibraltar for smoke reduction. The attainment of its aims 
on July 4, when the Liberator in which he was | is rendered more difficult by the fact that about two- 
travelling dived into the sea shortly after taking off, | thirds of the total smoke nuisante is caused bv 
has aroused such deep and widespread regret, owed domestic fires. The proportion naturally varies 
much to his early training as a civil engineer and | jn different parts of the country, and the late Dr. 
the habit of clear thinking that such a training| J. §, Owens stated that in London the smoke from 
induces. It is frequently the case that the pro- | domestic fires is about 2} times as great as that from 
fessional engineer who, in course of time, launches | jndustrial furnaces. In smoke-reduction or fuel- 
out into other spheres of activity, displays a notable | saving campaigns, which in many aspects are the 
competence therein; but he usually ceases to be | same thing, it is possible to tackle industrial plants 
an engineer, for all practical purposes, and it is| almost individually, as has’ been attempted with 
difficult to see how any record system, while it | considerable success by the Ministry of Fuel and 
might indicate in advance his suitability for an | Power, but no such detail procedure is possible with 
engineering career, could predict at the same time | the domestic fire. The great savings in household 
his greater suitability for some other occupation, | fuel consumption which were shown last winter were 
for which his engineering experience served merely | due to mild weather, individual care in not lighting 
as a stage of post-graduate education. unnecessary fires and in the more careful use of gas 
It would appear, therefore, that while there are | and electrical appliances ; they were not due to the 
undoubted advantages in the development of | installation of improved domestic appliances. 
industrial recruitment on a factual basis, with due| Like countless other associations, the National 
attention to the background factors which the older | Smoke Abatement Society naturally looks upon 
methods largely ignored, there must still be a con- | the coming period of reconstruction as a favourable 
siderable element of chance which it would be folly | one for the furtherance of its ideals. Its general 
to ignore and, probably, a still greater folly to| proposals were outlined in an address entitled 
attempt to eliminate entirely. There are strong | ‘‘ Plan for Smokeless Air,” delivered by Mr. Arnold 
arguments, in fact, for better opportunities for the | Marsh, the General Secretary, to the West Riding 
“lad o° pairts”’ to forsake the trade into which|of Yorkshire Regional Smoke Abatement Com- 
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a different ambition under the influence of his | smoke, Mr. Marsh said “‘ Unfortunately there is still 
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stallations pushed to the limit, and with ou! puts 
which they have never previously achieved, may be 
producing more smoke than they did in normal 
times, but it is not desirable that they should | 
harassed by inspectors whose essential business js 
the preservation of amenities. The economy aspect 





of the matter is the business of the Ministry of !yel 
and Power and is not being overlooked. In any 
case the matter is a temporary one and is a very 


small discomfort to set against the importance of 
economy. 

The Society realises that the attainment of its 
ends can be reached only gradually. It has evolved 
a ten-year plan, which embodies the proposal that 
all ‘‘ new and re-built areas, housing, industria!, or 
commercial, should be made fully smokeless.” This 
should be followed, when fuels and appliances be- 
come available, ** by the establishment of smokeless 
central areas in all suitable towns.”’ The third siage 
would be the expanding of the original smokeless 
zones, *‘ when a steadily increasing supply of smoke 
less mediums and appliances can be assured,’ so 
that at the end of ten years a whole town would 
become smokeless. It is pointed out that this plan 
is gradual, adaptable and selective. The rate of 
progress could be varied to suit the flow of the 
necessary new material; modifications might be 
made to suit local conditions ; and it might be selec- 
tively applied to large towns, rural areas being 
‘dealt with later on by other means.” 

It is not stated who is to be the authority for 
imposing this plan on the community. Presumably 
it would be the State, but in that case new and com. 
plicated relations will be introduced between local 
and central authorities. This is a common feature 
of many post-war planning schemes. Its discussion 
must be postponed for the moment, but it is clear 
that the complete supersession of local by national 
government is not a probable development in this 
country. The Society is not likely to see its scheme 
put into operation unless it can persuade a consider- 
able majority of the inhabitants of this country that 
it is desirable and financially justified. Like many 
other advocates of good causes, it, at times, tends to 
weaken its own case by making excessive claims ; 
Mr. Marsh, for instance, suggested in his address 
that railway smoke might be dealt with by “the 
electrification of all main and suburban lines, with 
the use of Diesel rail-cars on lines with traffic so 
low in density that electrification would not be 
economic.”” Many arguments may be put forward 
for the electrification of the main-line railways of 
this country, but an equal number may be advanced 
against it, and to claim that it should be carried out 
merely in the interests of smoke prevention is surely 
to display something very like financial irresponsi- 
bility. Railway smoke in the open country is not 
so deleterious that an expenditure of many millions 
of pounds would be justified to get rid of it. 

In view of the fact that domestic smoke is the 
main agent in atmospheric pollution, the equipment 
of the dwelling house must constitute the major 
problem in the creation of the Smoke Abatement 
Society’s “ smokeless central areas.” Industry, to 
an important extent, will look after the matter for 
itself, simply for reasons of economy. The recent 
history of coal prices is one of continual rise and 
there is no indication of a reversal of the process. 
The domestic consumer might be dealt with by 
forbidding the installation of open-grate coal fires 
in new property, and confining the installation to 
gas or electrical appliances and closed coke stoves. 
This brings the matter back to the question of who 
is to impose this condition. Dr. Owens once said 
“there are a large number of domestic fires in 
which, from purely economical reasons, a change 
to gas or electricity cannot be hoped for ; for example, 
the fires in the living rooms of working-class houses, 
which have both to heat and cook for the family.” 
This was said in 1936. Since that time, low-tem- 
perature coke has become available in larger quanti- 
ties. It offers a partial solution of the smoke 
problem, but it. will not be adopted on an extensive 
scale in working-class homes as long as it remains 
more expensive than raw coal. Another method of 
attack is to improve the domestic grate, and Mr. 





land has produced a rich crop of such men in/in the campaign for fuel economy by keeping a 


Marsh said “‘ work is being done . . . on a fire that 


the past, and England could do with a greater | watchful eye on the excessive smoke emissions that | will burn bituminous coal with but a fraction of the 
proportion of the same type. 
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NOTES. 


PRODUCTION AUTHORITIES. 
A CERTAIN amount of popular demand preceded, 


and may have stimulated, the establishment of the 
Ministry of Production, of which Mr. Oliver Lyttel- 
ton, M.P., is the titular head ; but, inevitably, this 


Ministry has had to face its share of criticism also, 
especially during its ‘‘ teething period,” when its 
primary function as a co-ordinating authority was 
not always properly appreciated. Since then, 
however, it has undoubtedly done some good work 
in that direction, and the publication of The Pro- 
duction Authorities Guide (London : H.M. Stationery 
Office, price 4d. net) may well prove to be not the 
least useful of its activities. This pamphlet is a 
companion to The Raw Materials Guide of the 
Ministry of Supply (price ls. net), but it deals 
only with manufactured products. The aim is to 
provide a convenient source of reference which will 
show at a glance which is the Government authority 
responsible for the production of articles that are 
not obviously the concern of a single department, 
because they may form part of a variety of finished 
products, used for many different purposes. The 
Guide contains a list of 194 products, beginning with 
“ Agricultural machinery and implements” and 
ending with *‘ Woven wire gauze,”’ and giving in 
each case the name of the responsible production 
authority (with the name of the directorate or 
division concerned), and the address and telephone 
number. In a third column are mentioned any 
special circumstances, such as the fact that the 
control is exercised by Order or that there is an 
Advisory Trade Panel (as in the case, for example, 
of asbestos cement); or, in the case of cranes, that 
there is an Inter-Departmental Committee for Mobile 
and Crawler Cranes, and that applications for per- 
mission to purchase should be made through the 
E.S.A. Working Committee at Lambeth Bridge 
House (the headquarters of the Ministry of Works), 
although the appropriate production authority is a 
Deputy-Directorate of the Ministry of Supply. The 
main objectives of the production authority in each 
case are “to assess requirements and see that 
capacity is there to meet them,” which will involve 
in many instances questions of labour supply which 
can be settled only by the Ministry of Labour and 
National Service. The production authority, being 
in a position to determine the needs of the case, 
can often assist in planning to meet labour shortages, 
and, of course, is able to make advantageous repre- 
sentations to the Ministry of Labour, where this is 
necessary. The Guide should prove a valuable 
time-saver in establishing liaison at once with the 
appropriate authority to undertake such repre- 
sentations, and in assisting inquirers to obtain 
quickly any other information which they may 
require. 
Roya Socrety oF ARTs. 


The 189th annual general meeting of the Royal 
Society of Arts was held on June 30 under the 
chairmanship of Sir Edward Crowe, K.C.M.G. The 
two main items on the agenda were the considera- 
tion of the report of the Council for the 1942-43 
session and the election of officers for the ensuing 
year. The report opened with lists of awards made 
during the year and these included that of the 
Albert Medal to Sir John Russell, O.B.E., D.Sc., 
F.R.S., for his researches on agricultural science and 
theappointment, to thedistinction of R.D.1. (Designer 
for Industry of the Royal Society of Arts), of Dr. 
Charles Holden, F.R.1.B.A., for design in con- 
nection with transport, and of Mr. B. N. Wallis, 
C.B.E., B.Sec., M.Inst.C.E., for aircraft design. 
Silver medals for papers read before the Society 
during the session were awarded, among others, to 
Prof. W. E. S. Turner, O.B.E., D.Sc., F.R.S., for 
his paper “‘New Uses for Glass”; to Mr. John 
Cloag, for his paper “‘ The Influence of Plastics on 
Design’; and to Dr. S. 8. Pickles, F.1.C., for his 
paper “ Rubber: Natural versus Synthetic.” The 
entries for the examinations ‘organised by the 
Society, including those taken by Prisoners of War, 
for the session under review, totalled 73,076, against 
61,253 in the previous session. This represented 
an increase of over 11,000 entries, which made a 
total increase, since the 1940-41 session, of over 23,000 
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entries. As in previous years, 15 prizes have been 
awarded in connection with the éxaminations of 
the Merchant Navy Training Board. The number 
of apprentices and cadets coming within the scope 
of these examinations was approximately 2,000 
and the quality of the work submitted showed 
continued improvement. Twenty-four ordinary 
meetings for the delivery of lectures and the 
presentation of papers were held during the session, 
all of which were well attended. Three courses of 
Cantor Lectures were delivered, namely ‘Some 
Aspects of Insulation,” by Messrs. A. C. Pallot 
and W. Allen; “‘ The Modern Power Station,” by 
Messrs. E. L. Luly, J. F. Roy Mitchell, F. Shake- 
shaft, and C. W. Marshall ; and ‘* Some New Proper- 
ties of Inorganic Dusts,”’ by Prof. H. V. A. Briscoe. 
The first Llewelyn B. Atkinson Lecture on “ In- 
dustrial Research in Great Britain : a Policy for the 
Future,” was delivered by Dr. P. Dunsheath and the 
Peter Le Neve Foster Lecture on “ Magnesium ” 
was delivered by Dr. C. H. Desch, F.R.S. After 
the adoption of the report of the Council, the 
meeting proceeded to the election of the Council 
for 1943-44. Sir Edward Crowe, the President, 
retired, and Dr. E. Frankland Armstrong, F.R.S., 
who had been joint honorary treasurer of the Society 
for the past five years, succeeded him as President 
for 1943-44. Mr. William Will succeeded Dr. 
Armstrong as joint honorary treasurer with Mr. 
Oswald P. Milne, F.R.I.B.A. 


LonG-DisTtancE PowER TRANSMISSION AT 400 KY. 


The research laboratories and the design depart- 
ments of the large electrical engineering firms in 
Germany have been quietly at work for some years 
past on the investigation of detailed problems 
associated with the design of power-transmission 
systems for operating overhead three-phase lines 
at 400 kV and direct-current cables at 400 kV.* 
These investigations were completed some little 
time ago, so that the late Dr. Todt was able to use 
the conclusions reached as a basis for his plans for 
the national re-organisation of the German elec- 
tricity supply industry to include three-phase trans- 
mission systems for large amounts of power over 
distances of several hundred kilometres at 400 kV, 
and over distances of 100 km. by means of direct- 
current cables. So far, the large electrical engi- 
neering firms of Germany have not published 
the results of these investigations, and this secrecy 
is likely to be maintained for some time. The 
problems of the transmission of large amounts of 
energy over great distances also formed the subject 
of a discussion on December 13, 1941, before the 
Schweizerischen Elektrotechnischen Verein, when 
Dr. Wanger gave a survey of long-distance three- 
phase transmission systems. A special feature of 
his treatment was the question of stability with 
reference to the use of distributed capacitance and 
inductance and the relationship between the power 
transmitted and the distance of transmission was 
explained. For distances greater than about 400 km., 
stability relationships can be improved by means 
of suitably spaced stations connected to the line 
for the purpose of compensating the reactive 
current, and the discussion compared the relative 
merits of machines and static apparatus for providing 
the requisite compensation. Brief reference was 
also made to the possibility of increasing the distance 
of transmission by the use of specially excited 
asynchronous generators at the power-supply station 
end of the line. The prospects of improving stability 
by the use of other frequencies were considered to 
be slight when compared with the conditions which 
obtain when direct-current transmission is used. It 
was also decided that the question of direct earthing 
of the neutral point of the system would have to be 
taken into account when pressures greater than 
200 kV were employed. A report on direct-current 
transmission was also considered. In the first part 
of this report the most suitable constructional types 
for the transmission line system were examined, and 
in view of the stage of development of the constant- 
pressure system which has now been reached in 
Switzerland, the conclusion was in favour of that 
system and the use of current rectifiers. In order to 
obtain the necessary pressure and also to ensure 





*See Electrotechnische Zeitschrift, March 26, 1942, 
page 133. 


reasonable security from back-fire effects, a series 
arrangement of several rectifier units should be 
employed. Based on these proposals, a comparison 
of the efficiency of direct-current and three-phase 
transmission was obtained and it was seen that for 
overhead transmission, under certain assumptions, 
the direct-current system involves lower transmission 
costs than three-phase for distances greater than 
300 km., while when cables are used for each type 
of transmission, direct-current is cheaper than three- 
phase for distances greater than 500 km. Other 
aspects of these problems were examined in lectures 
which dealt with constructional details for direct- 
current overhead lines and the advantages which 
are associated with the transmission of direct-current 
power by means of cables. In conclusion, a survey 
was given of the economic features of large-power, 
long-distance transmission systems in the United 
States. 


Army EqurpMENntT EXHIBITION. 


The part played by the engineer in modern 
warfare is convincingly illustrated by an exhibition 
of army equipment organised by the Ministry of 
Information. The exhibition, which is being held 
on a bombed site in Oxford-street, London, was 
opened on Tuesday last, and is to remain open from 
10 a.m. to 9.30 p.m. daily, including Sundays, for 
two months ; no charge is made for admission. The 
opening ceremony commenced by an address of 
welcome by the Mayor of St. Marylebone to the 
Quartermaster-General, Sir Thomas S. Riddell- 
Webster, K.C.B., D.S.0., who then briefly outlined 
the scope of the exhibition. 1t was not possible, he 
said, to show the full range of equipment of a modern 
army; some of it was secret and some too bulky. 
What was to be seen was one example of each of the 
non-secret equipments used by a modern division 
to-day, and this had been assembled on an area of 
4 acres ; to exhibit the whole of the equipment for a 
division would need an area of several square miles. 
Moreover, the material was that used by units 
within a division; the many specialised items 
allocated to units of such troops as those linking 
divisions, etc., were not included. The exhibi- 
tion would give some idea of what was entailed in 
the provision, storage, shipment and issue of the 
range of items shown, amounting to some 23,500 
items out of about 3,500,000 items required. It 
would enable visitors to imagine the vast amount 
of foresight and detailed planning required when 
the theatre of war was overseas and perhaps also 
required transport across desert country. This 
was the work which the Royal Army Service 
Corps and the Royal Army Ordnance Corps, both 
at home and abroad, had performed so efficiently. 
It would also give visitors some idea of how greatly 
the Army depended on the factory, both as to 
quality and quantity of output, and of the complex 
task of ensuring that its equipment and maintenance 
does not fail. Sir Thomas then formally declared 
the exhibition open. Mr Ernest -Thurtle, M.P., 
Parliamentary Secretary to the Ministry of Informa- 
tion, in conveying the thanks of the Ministry to 
the Mayor and to the Quartermaster General, 
referred to the great national effort behind the pro- 
duction of the equipment. The Quartermaster 
General had to supply the Army with equipment 
which cost 3,000,000/. a day. 





NON-FERRODS METAL MELTING FURNACES.—Messrs. 
Monometer Manufacturing Company, Limited, Green- 
lane, Braughing, Ware, Herts., have sent us an illustrated 
leaflet describing their white-metal melting and pressure 
casting plant, crucible-type melting furnaces, and semi- 
rotary and rotary furnaces for non-ferrous metals and 
alloys. 


THE INSTITUTION OF MECHANICAL ENGINEERS: ERRA- 
TUM.—We regret that an error occurred in our report of 
the discussion on Dr. G. Schlesinger’s paper on “‘ Surface 
Finish and the Function of Parts,” read before the 
Institution of Mechanical Engineers on May 21, 1943. 
In Mr. A. H. Dodd’s contribution to the discussion, he 
referred to Dr. Fisher’s method. of variance, and in our 
roport of his remarks, on page 454 of our issue of 
June 4, the word “ variance ’’ was inadvertently spelt 
“‘variants.”” We regret that the reporter’s mistai.e 





| escaped our notice. 
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MR. H. L. SIKES, C.B.E. 


WE note with regret the death of Mr. Howard 
Lecky Sikes, which occurred on May 23. Mr 
Sikes, who was a former Director of Public Works, 
Kenya Colony, and was serving as Regional Tech- 
nical Adviser for the Southern Region, Ministry of 
Home Security, was killed during an air-raid while 
on Regional Service. He was the sixth son of the 
late Mr. Richard Cherry Sikes, of Cork, Eire, and 
was born on December 12, 1881. Mr. Sikes received 
his general education at Newton School, Waterford, 
Bootham School, York, and Dixon’s College, Cork, 
and, in 1899 went up to Queen's College, Cork, where 
he obtained the B.A. degree in 1902 and the B.E. 
(Hons.) degree in 1903. After receiving practical 
training under Messrs. Middleton, Hunter and Duff 
for a period of 18 months, Mr. Sikes became junior 
assistant engineer, Great Western Railway, under 
Mr. W. W. Grierson, in 1905. Two years later, 
however, he was appointed assistant engineer in the 
Public Works Department, British East African 
Protectorate, Nairobi, and, in 1909, was placed in 
charge of the pier and road works at Malindi. In 
the following year he became engineer in charge of | 
the construction of extensions to the Nairobi water- | 
works, and, in 1911, was given a similar appointment 
at Mombasa, where he carried out surveys and pre- 
pared estimates for the laying of 31 miles of 12-in. 
and 10-in. mains and the construction of headworks 
and a service reservoir. 

In 1913, Mr. Sikes was appointed engineer in charge 
of the construction of the Magadi Waterworks and 
Railway and, on the completion of the work, in 1915, 
joined the East African Pioneers as a Lieutenant. 
He was promoted Captain in 1916 and in the follow- 
ing year was attached to the Royal Engineers as 
Assistant Field Engineer, becoming Field Engineer 
in 1918. On the termination of hostilities, Mr. Sikes 
was appointed Government Hydraulic Engineer of 
the Colony and Protectorate of Kenya, and in 1921 
was made Deputy Director of Public Works. Final 
promotion to the position of Director of Public 
Works and ex-officio Member of the Kenya Legisla- 
tive Council came in 1923. Mr. Sikes occupied this 
position for 13 years and when he retired in 1936 
was made a C.B.E. Some years ago he joined the 
A.R.P. Department of the Home Office as Regional 
Technical Adviser and continued in this capacity 
when the Ministry of Home Security was formed ; 
he was attached to the Southern Region. Mr. Sikes 
was elected an associate member of the Institution of 
Civil Engineers in 1907 and was transferred to the 
class of member in 1923. 


MR. W. P. DIGBY. 

Mr Wu.14m Pottarp Dicsy, who died in a 
nursing home at Bournemouth, on July 5, was a 
consulting mechanical and electrical engineer of 
wide experience. He was a partner in the firm of 
Messrs. Heap and Digby, and was born on May 31, 
1876. Mr. Digby was educated partly at home and 
partly at the Guildhall Middle School, Bury St. 
Edmunds, and took the course of training at the 
Crystal Palace School of Practical Engineering in 
1893-94. After serving a pupilage at the Newton 
Electrical Works, Taunton, he went to New York 
in January, 1896, to study the chlorine electrolytic 
process under Mr. A. E. Wolff, and afterwards | 
visited the leading engineering works in and around 
Chicago. On his return to this country, he was ap- 
pointed works superintendent to the British Electro- 
zone Corporation, Limited, and was responsible for 
the erection of their factory at Seaham Harbour; he 
also designed and installed the plant. In December, 
1897, he went to Maidenhead, where he worked under 
Professor Henry Robinson and Professor A. A. Kant- 
hack on the sterilisation of sewage effluents. In June, 
1898, Mr. Digby undertook work for the proprietors 
of the Electrozone process on the electrolytic pro- 
duction of sodium hypochlorite and on the compara- 
tive bleaching efficiencies of sodium and calcium 
hypochlorite as applied in paper mills and textile 
factories. In 1901, Mr. Digby was appointed chief 





assistant to the Buck Henrici Engineering Company, 


Digby was engaged on experimental work in London 
on the design and testing of high-speed rotary 
engines. 

From 1903 until 1910, Mr. Digby was a lec- 
turer at the Crystal Palace School of Engineering 
and was also engaged on the inspection and testing 
of engineering materials and electrical plant for large 
undertakings. He carried out a laboratory research 
on oils, and on the publication of his results received 
a premium from the Institution of Electrical Engi- 
neers. He also conducted an investigation on 
insulating materials, and on vibration and noise, 
giving a joint paper with Captain H. R. Sankey 
on the latter subject before the British Association in 
1911. From this time Mr. Digby was exclusively 
engaged on consulting work, either alone or in 
partnership. From 1912 until 1916, he was in 
partnership with Mr. Arthur Cecil Heap, and their 
clients included the Mount Lyell Mining and Rail- 
way Company, the Borneo Company, and the 
Chile Exploration Company. In August, 1914, 
Mr. Digby was mobilised with the London Electrical 
Engineers R.E. (T.F.), and, in 1916, was seconded 
to the Explosives Department of the Ministry of 
Munitions. While serving at Plymouth, he prepared 
specifications for the electric plant for three large 
military hospitals, the Ordnance Depot at Devon- 
port, and the works at Gretna. 

On demobilisation in 1919, Mr. Digby resumed his 
consulting work and carried out extensions to the 
Mount Lyell Company’s plant, designed hydro- 
electric equipment for installations in Scotland, 
Africa and India, and prepared plans and estimates 
for large steam and Diesel-driven power plants in 
Chile. In 1925 he went to Valencia, Spain, in con- 
nection with work on a 15,000-kKW steam power 
station. During the past few years he was engaged 
on factory electrification, mining power plants, 
mines and waterworks pumping installations, and 
other work. Mr. Digby joined the Institution of 
Mechanical Engineers as an associate member in 
1901, and was made a member in 1916. He was 
elected an associate of the Institution of Electrical 
Engineers in 1897, became an associate member in 
1901, and a member in 1916. He was made a 
member of the Iron and Steel Institute in 1938, 
and was also a Fellow of the Institute of Physics 
and a member of the Association of Consulting 
Engineers. For some years he served on the Com- 
mittee of this Association. 





THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


(Concluded from page 16.) 


We conclude below the report of the discussion 
on Dr. Hugh O’Neill’s paper on “‘ The Significance of 
Tensile and Other Mechanical Test Properties of 
Metals,” which was presented at a meeting of the 
Applied Mechanics Group of the Institution of 
Mechanical Engineers, held in London on Friday, 
June 18. Our abridgment of the paper, which was 
begun on page 18, ante, is continued on page 38 
of this issue. 

Mr. John Stead, speaking as a physicist, suggested 
that an equation could be looked at from various 
points of view: (i) that it accurately represented 
the readings; (ii) that it gave some idea of the 
process which was taking place; and (iii) that it 
gave useful information about the properties of the 
material dealt with. He had been interested solely 
in (i) and his experiments had been made only on 
steel. When he had plotted his own readings against 
those of Korber (stress against reduction of area), 
MacGregor (true stress against true strain), and 
Norris (stress against percentage elongation), he 
found that it was possible to draw a straight line 
going more or less through them, and, if one were 
willing to accept a certain amount of approximation, 
all those curves were equally good. There was, 
however, one limitation: the curves, and Mac- 
Gregor’s in particular, went only from maximum 
stress up to fracture ; none of them had anything 
to do with the part of the curve between the yield- 
point and the maximum stress. He thought that 
was important, because the larger part of the work- 





of Berlin, and was occupied in the construction and 
testing of Buck steam engines. Subsequently Mr. | 


hardening was between the yield-point and the 
maximum stress. 


Mr. T. Henry Turner said that, while the author 
dealt with the subject mathematically, his own 
reaction to the title of the paper was to look at macro. 
structures and to try to see how the metal actually 
deformed. Dr. Hankins questioned the mathematics 
of L = ad", but used the phrase “ the mean pres. 
sure.” There was no such thing as the “ mean pres. 
sure ’’ and so personally he was not happy about much 
of the mathematics. What happened at the yield. 
point was that the strain first appeared at some 
concentration of stress, and the stress at the point 
of first permanent deformation was obviously higher 
than the average which was being shown by the 
machine. At the first deformation, something 
like a metallic landslide was taking place; a 
multitude of small crystals were being deformed, 
but the mass was being deformed as well, and that 
deformation was a kind of local necking. The steel 
specimen actually sank in, and the deformation 
was in the form of a wedge, progressing across 
the specimen. The deformations were made up 
of many crystals. They were wider at the base, 
and were always roughly at 45 deg. The limited 
local failure at one point obviously threw a heavier 
stress on to some other point in the specimen. Ina 
paper to the Iron and Steel Institute in 1925, Jevons 
and Pfeil showed that, in the deformation wedges 
where the crystals had slipped, the mild steel was 
hardened by cold work, and just a fraction of an 
inch on each side the mild steel still had its ordinary 
hardness. He suggested, therefore, that any 
mathematical calculation which was based on a 
yield-point indicated by a testing machine must 
give somewhat inaccurate results ; how inaccurate 
he could not say, but, whatever the average which 
was being measured at the time that yield took place, 
the stress where the yield took place was something 
different and higher. 


Another reaction was to the Meyer indentation. 
He did not use it, but he did use the Herbert 
pendulum hardness test, which was not mentioned 
in the paper. He preferred to make a number of 
hardness determinations across the whole section, 
giving a true picture of the variation, and then to 
use the Herbert pendulum hardness test to give the 
work-hardening. That, he felt, gave a better pic- 
ture than he could get from the Meyer indentation. 
Experience on the L.N.E.R. did not agree in any 
way with that of the author so far as sorbite was con- 
cerned. Ina paper which he delivered to the Institu- 
tion of Permanent Way Engineers in 1939, he dealt 
with a series of steel rails; in that series the sorbitic 
rail gave the best work-hardening of all the ordinary 
carbon medium-manganese rails. The high-man- 
ganese rail was in a class by itself, and came still 
higher for work-hardening capacity. Roughly, 
ordinary rails were round about 33, going perhaps 
up to 45 for a sorbitic rail and to 55 with a high- 
manganese rail. Recent figures showed that the 
sorbitised head, of 350 Brinell, gave an initial 33 
and an induced 45 with the pendulum, while the 
pearlitic foot, 250 Brinell, gave 23}, going up to 
304 induced. Not only did they get a higher 
pendulum-hardness figure with the sorbitic rail head 
than with the foot—the composition was standard ; 
it was merely a heat-treatment effect, but they got 
a greater percentage increase with the sorbitic 
material. As those figures had been repeated a 
number of times in their own tests, he would like to 
ask why the author did not think the Herbert pendu- 
lum test worth referring to, and how he explained 
the fact that they continued to get better work- 
hardening with a sorbitic steel than with an ordinary 
steel. 

Mr. H. H. Macey, who explained that his interest 
was in the British refractories industry, noted that 
the author had referred to clay several times in 
the paper. It seemed that the author and others 
were apt to regard clay as being a model of plastic 
behaviour ; but clay was a most peculiar material, 
with awkward properties. The paper mentioned the 
work of Norris, and the logarithmic formula 
P = ke™, which, Norris said, held good for the 
deformation of clay. He did not know how Norris 
managed to measure the cross-sectional area of a 
clay test-piece during a tensile test, for, if a clay 
test-piece were extended slowly, it did not neck, but 
snapped suddenly; to cause it to neck, it was 





necessary to extend it quite rapidly, and then 
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there was no time to measure the cross-sectional 
area, The tensile-test diagram of clay was similar 
to that of metals, and the formula which he had 


found for that curve was A(l — e°®), where 
A was a constant depending on the moisture of 
the clay, e was the exponential e, and bE was 
the extension. That gave the true stress. Referring 
to the plasticity value which the author mentioned 


in the paper: the author gave his plasticity value 


as 


< elongation 








nominal maximum stress 





~ yield (or proof) stress 

Clay had no yield stress, and the only thing that 
could be used as an indication of plasticity in 
tensile stress was the local elongation from the 
point of maximum stress to failure. The uniform 
elongation, from zero stress to the maximum, was 
no criterion whatever. He would suggest, therefore, 
that the author should try a modified plasticity 
value, taking the local elongation alone. 

Mr. T. Russell, who said that, so far as he knew, 
he had been the first to publish any work in England 
on the Meyer index, and on the new method of plot- 
ting the tensile test, thought that the time was 
overdue for a critical examination of all the work 
which had been done: a critical examination by 
someone who had the strength of will to forget 
names and to scrap ruthlessly all those confusing 
empirical formule, which obviously could lead 
nowhere. When he started work on the tensile 
test, he drew a diagram plotting load against 
original area over reduction in area. He suggested 
that this was the only diagram in which the area 
was strictly a measure of work; i.e., it was an 
integral of a load into a distance. Similarly, if one 
plotted stress against strain, one had again a funda- 
mental property, and by differentiating it with 
respect to the length, one could get the rate of 
increase of flow intensity as the material was 
cold-worked. 

Mr. E. J. Heeley referred to the possibility or 
otherwise of correlating the behaviour of material 
under one application of stress and under repeated 
applications. They were dealing, he pointed out, 
with very imperfect materials, full of voids, dis- 
continuities, etc. These were very important under 
repeated applications of stress, though less important 
when the metal was stressed under steady tension ; 
the fluctuating-stress tests were very sensitive 


to discontinuities, while the steady stress test of | 


ductile material was not so sensitive. 

Mr. S. A. Smith asked whether there was any 
possibility of the author relating his work to a 
factor of safety. If, after doing all the work 
suggested by the author, one took a factor of safety 
of 5, it would seem that a great deal of time had 
been occupied to no purpose. 

The author, in a preliminary reply, said that the 
main purpose that he had in mind in writing the 
paper had been achieved, in that a discussion had 


been drawn from many engineers which he would | 


be glad to study and to which he would reply in 
detail in writing. Dr. Hankins objected to his 
statement that the use of high-tensile steel for some 
structures was “fraught with dangers,’ but he 
did not wish to withdraw that; in fact, he might 
be inclined to put it still more strongly. Mr. Turner 
wanted to know why he did not refer to the Herbert 
pendulum tester. He had not mentioned the 
pendulum test because he did not think it neces- 
sarily gave a measure of the work-hardening 
capacity. It was a constant-load machine which 
was used to cold-work a specimen, but there was 
no guarantee that it was going to take the specimen 
to its limit of cold working. The metal would 
harden a certain amount under the ball, and when 
it resisted the pressure of the pendulum it could 
not do any more deformation ; whereas, when he 
tried to measure the work-hardening by cold rolling, 
he cold-rolled the metal until he could not get it 
to deform any more. When it was measured by 
the Meyer indentation test, it was deformed a great 
deal by making larger and larger indentations and 
the results wereextrapolated ; but the extrapolation 
was justified, because it had been shown that 
Meyer’s law held right up to the immersion of the 
ball. For this reason there might be a discrepancy 
between his own findings on sorbitic rails on the 
Meyer analysis and Mr. Turner’s results. 


THE CASE FOR COAL RESEARCH.* 
By J. G. BENNETT. 


Ir might well be asked whether the war-time shortage 
of coal justifies a full-dress conference upon so highly 
specialised a topic as the ultra-fine structure of solid 
fuels. It is my duty to explain both why we regarded 
this conference as a valuable, and, indeed, necessary 
part of the general plan for bringing about the better 
utilisation of coal resources, and also why we have 
invited as delegates two very different groups of people 
—on the one hand, those concerned in the production 
and use of coal, the majority of whom are unfamiliar 
with the latest conceptions of physical chemistry and 
colloid science with which this Conference is mainly 
concerned, and, on the other hand, academic scientists, 
the majority of whom are unfamiliar with coal and the 
technical problems connected with its production, 
preparation for the market, and subsequent utilisation. 
The future of British industry, and therefore the future 
material welfare of the British people, must depend, to 
a great extent, upon the successful application of science 
to the achievement of technical progress. This aim 
can only be realised fast enough to meet urgent needs 
if industrialists are ready to make more effort to under- 
stand the ways of thinking of the scientists, and if the 
scientists will make greater efforts than they have done 
in the past to understand the problems of industry. 
To do this, the two parties must meet as often-as 
possible on common ground. 

The present Conference is a rather bold experiment 
on these lines; because, instead of selecting a subject 
for discussion in which the scientific issues are relatively 
simple and the industrial problems comparatively easy 
to formulate, we shall be discussing one of the newest 
and most difficult fields of physical science, namely, 
the orderly structure which exists in solid matter below 
the limits of visibility, and above what are usually 
called “‘ molecular dimensions.”” We have tended in 
the past to think too much of each use of coal as an 
independent branch of industry, whereas the progress 
of science and technology is by force bringing all these 
different branches into ever closer contact and inter- 
dependence. It is hard to forecast the future structure 
of the industries of this country which are based directly 
and indirectly on the use of coal, but I venture to 
prophesy that, on the technical side, they will be far 
more intimately linked than they have been in the past. 
Justification for the present Conference is to be found 
in the growing dissatisfaction of fuel technologists with 
existing methods of studying coal, of testing it and of 





assessing its suitability for different purposes. This 
dissatisfaction has been accentuated during the present 
| war by the shortage of coal and the realisation of how 
| important it is to allocate our limited supplies in the 
most effective manner possible. I would compare a lump 
| of coal to a city. A city can be characterised by the 
| proportions of different building materials which go into 
| its making; by the percentage of bricks, of timber, 
| of iron, of cement, of glass and other minor constituents. 
| Knowledge of the proportions of these materials present 
| in a very large number of cities would disclose certain 
regularities which would enable us to classify cities 
| and distinguish, for example, between those of the east 
| and the west, those mainly of houses, and those mainly 
| of flat dwellers. This can be compared with the old- 
| fashioned study of coal in terms of its chemical analysis. 
| We know, however, that a city is a far more complex 
| structure. It is organised by districts—business dis- 
| tricts, industrial districts, residential districts and so on. 
| Then there are important units called streets; the 
| next important unit is the house; within the house 
| are rooms ; and, finally, we come to bricks and mortar, 
timber and steel, which we might call the ultimate 
constituents. No knowledge of a city would be com- 
| plete without knowledge of its organisation on these 
| different orders of magnitude; at the same time, the 
| possible knowledge of each of these orders of magnitude 
| varies. For the ultimate constituents, it would have 
| to be statistical only, and the same would apply to 
rooms, except that we could know, within limits, the 
| principal types of room and something of their arrange- 
j}ment. It is, however, important to recognise that a 
room taken by itself is a meaningless unit, and that it 
|can only be understood by reference to a house. 
Throughout the study of coal, we are concerned with 
| order, but nothing but confusion can come unless we 
| recognise the scale upon which a given form of order 
|is present. We may perhaps compare the visible con- 
| stituents of banded bituminous coal to the main dis- 
tricts—residential, industrial and business—of my 
analogy. Then, we have the macerals or petrological 
units, which will carry us down to the limit of visibility. 
The next order of magnitude is the micelle, or colloidal 








* Introductory address by the Director of the British 
Coal Utilisation Research Association at a Conference 
on the Ultra-Fine Structure of Coals and Cokes, held at 
the Royal Institution, London, on June 24 and 25, 1943. 
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unit; this, perhaps corresponds to the house in the 
analogy of the city. After this, we have still smaller 
units, characterised by a greater degree of order and 
regularity, which are Professor Riley’s crystallites, 
though I understand that the structure disclosed in 
X-ray diffraction photographs may, perhaps, refer 
only to a relatively small portion of the coal substance 
and that the degree of order increases when the coal is 
carbonised. Another way of looking at the structure 
at this order of magnitude is to regard coal as a polymer, 
in which case, on my analogy, the monomers are 
separate rooms or even the furniture. 

To the coal research worker of ten or twenty years 
ago, coal was a baffling complex of disordered con- 
stituents. Every apparent regularity was offset by 
features of randomness and uncertainty. I think it 
will be clear by the time that we have finished our 
discussions in the present Conference that this era has 
passed and that the difficulty of coal research lies not 
so much in the existence of disorder as in the fact that 
where order exists it is not one kind only and that there 
is a whole series of orders, quite different in character one 
from another, as we pass down the scale of magnitude 
from the lump of coal to the individual carbon 
atom. Wherever we turn, we see evidence of order 
on one qr another scale, and with this, the hope of con- 
trolling the behaviour of coal in ways and to a degree 
not contemplated by the fuel technologists of the 
present time. 

It is no accident that brought us here to this lecture 
theatre of the Royal Institution to discuss coal. We 
were impelled to ask the Managers for permission to 
hold our first full-dress Conference here by the thought 
that, when the Royal Institution was first founded in 
1799, that great man, Benjamin Thompson, Count 
Rumford, declared that one of its objects would be to 
improve the use of “sea coal,”as it was then called, 
and especially its use for household purposes. Nearly 
150 years have passed since the founding of the Royal 
Institution, and notable discourses on coal have been 
delivered in this room. It was here that, in 1853, Sir 
Charles Lyell gave his famous address on the origin of 
coal. Fifteen years later, in 1868, Stanley Jevons, 
from this platform, alarmed the whole country with 
his paper, “The Probable Exhaustion of our Coal 
Resources,”” which led to Royal Commissions, and it 
may be said, to the inception of fuel economy. It is 
remarkable, however, that, so far as I can trace, on 
only five occasions in 150 years has coal been the subject 
of discussion at the Royal Institution, and this is the 
first time that anything like a full-dress Conference on 
the science of coal has been held within these walls. 
We are still very far, as a nation, from realising how 
important coal is in our lives, and how much more 
important it is likely to be in the future. I propose, 
therefore, to devote the remainder of my time to a 
consideration of the place of coal in the economic life 
of the world, in the hope of arousing, to an even greater 
extent than is shown by the attendance of academic 
scientists here to-day, the interest of the universities 
in the subject of coal research, and of bringing home to 
the representatives of the fuel industries the greatness 
of their responsibilities. 

Coal is the primary source of energy. The coal 
measures represent the accumulation over millions of 
years of organic carbon fixed by photo-synthesis from 
the carbon dioxide of the earth’s atmosphere. The 
supplies of coal are not inexhaustible, but when we think 
of the estimated world reserves of between 10 and 15 
million million tons, according to the method of com- 
putation, we are inclined to think that this generation 
at least need not concern itself with the question of 
energy supply. At the present rate of consumption of 
some 1,500 million tons a year, and assuming that all 
the world’s coal reserves can be won and turned to 
good account, we have enough to last for nearly 
10,000 years, at the least. It is important, however, 
to consider energy qualitatively, as well as quantita- 
tively. The most important example, perhaps, is to 
be found in the distinction between liquid and solid 
fuels. The internal-combustion engine is, to all intents 
and purposes, dependent on liquid fuels. Apart from 
Germany, nearly the whole of the world derives its 
supplies of liquid fuel from petroleum. It is notorious 
that petroleum reserves are far more limited than those 
of coal; on the other hand, they are more difficult 
to estimate, because, in the majority of cases, pools of 
oil cannot be discovered from surface indications. 

It is clearly of major importance from the point of 
view of coal research to know whether or not the large- 
scale production of oil from coal is going to be necessary 
within the present generation. I have endeavoured, 
therefore, to estimate the world’s ultimate reserves. 
This is a very different thing from the proved reserves, 
verified by actual drilling, for which we have to turn 
almost entirely to the United States and Russia. The 
latest figure shows a total of some 30,000 million barrels, 
or 5,000 million tons; sufficient, at the present world 
rate of consumption, for twelve years ahead. There 
must be, of course, immense undiscovered oilfields, 
and the problem is to estimate the amount of dil 
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present in sufficient concentrations to be worth re- 
covery, and down to a depth at which drilling is 
feasible. Mr. Wallace Pratt, geologist of the Standard 
Oil Company of America, and one of, the world’s 
greatest authorities on the subject, has estimated that 
the ultimate reserves of the world may amount to 
600 billion barrels, sufficient at the present rate of con- 
sumption of liquid fuels to supply the world’s needs for 
250 years. He has pointed out, however, that the rate 
of discovery of new oilfields is not keeping pace with 
consumption, even in the United States, and that, in 
the rest of the world, prospecting for petroleum is 
making so little progress that a world oil shortage is 
threatened, quite apart from the question of ultimate 
reserves. Pratt’s calculations appear to require some 
modification. They are based on the assumption that 
new oilfields to be discovered will yield the same 
average production as the areas of the United States 
which have already been thoroughly explored, such as 
the States of New York, Pennsylvania, West Virginia, 
Ohio, Oklahoma and California. On the whole, the 
large and well-marked oilfields are most likely to be 
discovered so that, as time goes on, new oilfields will 
be less and less rich. This is confirmed by the falling 
yield of new wells brought in in the United States over 
the past ten years. 

Oil occurs only in certain types of marine sedimentary 
rock, of which the land surface of the earth contains 
some six million square miles. It is now known that 
oil-bearing rocks cover a wide range, from Tertiary 
to Cretaceous, and all these rocks have been thoroughly 
explored in different parts of the United States. The 
average proportion of oil-bearing land to the total 
marine sedimentary strata seems to be fairly constant 
at between 1 per cent. and 2 per cent. for all the 
different regular types; we may therefore assume that 
about 100,000 sq. miles of land is actually oil-bearing 
throughout the land surface of the earth. It would 
not be right to assign to the whole of this area the same 
productivity as the field fully explored in America. 
Accordingly, I have divided oil-bearing land into three 
categories : Rich, medium and poor. I have estimated 
the percentage of each category likely to occur in all 
types of marine sedimentary rock and have obtained 
an average which agrees with the areas thoroughly 
prospected. From these figures, it is easy to calculate 
that the world’s oil reserves should be about 300 billion 
barrels, or some 50,000 million tons. The world is now 
consuming about 400 million tons of oil a year, and 
consumption has risen steadily for the past 100 years. 

It is hardly conceivable that as the oilfields of the 
rest of the world come to be exploited as intensively as 
those of America, the consumption of petroleum in 
those countries should not also rise, if not to the high 
figure of 11 gallons per head of population which obtains 
in America, at any rate to something higher than the 
present average of one gallon per head of population for 
the whole world. I think we must expect the world’s 
oil consumption to rise at least to 4 billion barrels 
a year. It is scarcely likely that the whole of the 
world’s oil reserves can be recovered and turned to 
account; for example, where small oilfields lie at a 
great distance from points of consumption, the con- 
struction of a pipeline to transport the oil may not be 
practical politics. It seems that we must allow for at 
least 15 per cent. of the world’s oil remaining in the 
earth, leaving something like 250 billion barrels of 


States are, for coal, 1 : 3,830; for natural gas, 1 : 32; 
and for petroleum, 1:14. For petroleum, additions to 
proved reserves for the past few years have been only 
one-third of the annual consumption. Mr. Ickes thinks, 
therefore, that the need to produce liquid fuels from 
coal may be felt very soon, even in the United States, 
and he hopes that the United States Department of 
the Interior will lend an official hand in the establish- 
ment of these new industries based on coal. 

The production of liquid fuels is one example only 
of the important place which coal is likely to occupy 
in world economy. Consider also the still wider 
question of energy in general. By far the greater part 
of the energy requirements of our industrialised civili- 
sation are supplied by coal, including lignite. Coal 
supplies more than three times as much energy as 
petroleum, natural gas, water power and other sources 
of energy put together. It is important to get a 
correct perspective about water power, which really 
represents a very small proportion of the world’s 
energy supply; less than one part in a thousand of 
the total output of energy. 

It is sometimes said that the disappearance of the 
coal reserves need not cause concern, for future genera- 
tions will be able to capture energy directly from the 
sun, or even to use the energy of atomic disintegration. 
On the latter subject, many wild statements have 
appeared in the popular Press. At the present time, 
there is not the slightest indication in any physical 
labpratory in the world of a process being developed 
which could conceivably provide great quantities of 
energy from atomic disintegration. 

The problem of fixing the sun’s energy as it reaches 
the surface of the earth has been fairly extensively 
investigated, particularly at the Massachusetts Insti- 
tute of Technology, and Professor Hottel, of the M.L.T., 
has recently published an account of the present 
knowledge of the subject. From a solar-energy trap 
in the most favourable place which can be taken, 
namely, the desert lands of Arizona, he calculates 
that 40 h.p. per acre could be obtained throughout 
the year. In London, we should be lucky to get an 
effective 5 h.p. per acre. This would mean that the 
electrical requirements of London alone could only 
be met if the whole of the Greater London area were 
converted into a sun trap. There is, moreover, one 
serious defect of any process which produces energy 
only when the sun is shining, namely, that, to give a 
regular supply through the 24 hours, energy would have 
to be stored; and there is at present no satisfactory 
means of storing immense quantities of electrical or 
thermal energy, except in the form of fuel. Also, 
anything in the nature of a solar energy trap requires 
an expenditure of material and labour far greater than 
installations for converting energy stored up in the 
shape of coal or oil. Similar considerations apply to 
the utilisation of energy from the tides or winds. 

The conclusion to which one comes in surveying the 
world’s reserves of energy is that coal, and coal alone, 
provides the one reliable and stable reserve to which 
industrialised civilisation can turn. It may well be 
that, unless the question of energy reserves is taken 
seriously in hand, our descendants may have to face 
an energy famine which will create social problems 
utterly unlike any which have yet been known in the 
history of the world. Modern nations depend upon 
energy for their political influence in peace time and 





actually available reserves, or a life of the world’s oil | 
supplies of something between 60 and 100 years, | 
according to the rate at which consumption grows. 

Of course, apart from the “free” or liquid oil 
reserves, there are very great quantities of oil sands | 
and oil shales throughout the world. These are not | 
at present economic to work in most cases, but as 
free oil supplies diminish they will no doubt be used. 
They will not, however, absolve us from the obligation 
of producing oil from coal. Much the same arguments 
apply to the lignite and brown coal deposits which 
exist in enormous amounts in the North American 
continent, in Europe, and in Australia. This is not all, 
for oil production requires prospecting; and, as has 
been said, no country in the world is carrying on the 
search for oil with an intensity comparable to that of 
the United States. Even in Russia, where the whole 
resources of the State are behind the search for oil, 
only 2,000 to 3,000 wells were sunk annually before 
the war. In America, between 20,000 and 30,000 wells 
a year are drilled by private enterprise—far greater 
than the whole of the rest of the world put together. 
Unless the supply of oil geologists can be stepped up 
at a great rate, and unless the other countries of the 
world take prospecting for oil far more actively in 
hand than they have done in the past, we shall run 
into an oil famine long before the world’s oil reserves 
really begin to run low. 

It seems, in fact, that the critical period may come | 
very soon. To quote a remarkable address given a| 
lew weeks ago by Mr. Ickes, the Secretary of the | 
Interior of the United States, who is also Petroleum | 





| believe, however, that carbonisation is but one of many 


their power of waging war. One of the most urgent 
problems of this generation must be to provide the 
means of preserving for our descendants the sources 
of energy they will need if they are to enjoy the doubtful 
benefits of a mechanised civilisation. I firmly believe 
that one of the keys to future prosperity is a right 
understanding of the nature and structure of coal, 
for this will enable us not only to utilise it to the best 
advantage as a source of energy, but also to convert 
it into the innumerable carbon compounds which are 
becoming more and more essential to modern life. 

It is very usual to speak of the end of the age when 
coal was treated merely as a fuel, and the beginning 
of a new age when coal will be regarded as a raw 
material of chemical industry. This epigram is not 
rightly stated; coal can never cease to be primarily 
a fuel, that is, a basic source of energy. The world | 
has no other in sight. Our problem is so to treat and 
deal with coal that we can extract from it those valuable 
constituents which are required for the chemical 
industries without detracting from its effectiveness as 
a source of energy. Hitherto, the main process which 
has rendered possible the simultaneous realisation of 
these two aims is carbonisation, that is, the manu- 
facture of gas and coke. For this reason, it is appro- 
priate that the present Conference sbould be concerned 
with the fine structure of coke, as well as coal. I 


processes which we shall learn to use for deriving 
simultaneously from coal both chemical materials and 


NOTES FROM SOUTH AMERICA. 


Apart from the fact that the shortage of shipping jn 
South American waters results in disinclination to : arry 


weighty and bulky materials such as coal, |eayy 
engineering plant, etc., the restrictions upon imuch. 
needed fuel and equipment are likely to be further 
aggravated by the export “ decentralisation ” procedure 
now adopted in the United States, the chief sour « of 
supply. This procedure has been adopted because of 


the increasing diversion of vessels to the theatres of 
war, and also because of war-time priorities aff ting 
United States manufactures. It requires Latin-A meri- 
can countries to schedule in advance the imports 
regarded as non-essential in present circumsta:ces, 
and accordingly the authorities in each country are 
publishing full lists of such articles, for which neither 
individual licences nor transport permits will be pro- 
vided. The lists include various items in such gro ps 
as iron and steel and other metal manufactures ; e!ec- 
trical, industrial and agricultural machinery and parts ; 
automobiles and other vehicles; and scientific instrn- 
ments and apparatus. 

The full realisation throughout Latin America that 
the maintenance of national economy is dependent at 
present upon the goodwill of the Allied Nations con- 
firms the view held in responsible Anglo-Argentine 
quarters that, following the recent coup d'état in Argen- 
tina, the Governmental trend there is gradually towards 
breaking off relations with the Axis Powers. The new 
Argentine Government is considered locally to be 
starting under favourable auspices, with the com. 
mercial situation quite stable and business being con- 
ducted normally. As indicating the rapprochement 
with the Allies, an oil agreement is pending between the 
United States and Argentina, whereby the latter will 
obtain 36,000 tons of North American machinery and 
other equipment for use in its oilfields. This agreement 
also opens the way for Argentina to participate in the 
Petroleum Supply Committee for Latin America, which 
controls allocations of oil and operates tanker fleets. 
An Argentine decree prohibits the export of oilcake 
and other oil residues, owing to the general shortage of 
fuel and the internal demand for such residues as 
ean be used as fuel substitutes. The 1942 Report of 
the Buenos Aires Transport Corporation states that in 
the very near future it will be in possession of all the 
public transport in the city, but a later statement gives 
warning of possible curtailment in passenger services 
because of the great difficulties experienced owing to 
the lack of imports of engineering equipment and other 
materials required for replacements and repairs. As 
further illustrating the shortage of supplies, the Argen- 
tine Government, in order to assure the continuation of 
the public works programme, recently decreed the 
expropriation of about 5,000,000 kg. of iron held by 
various private firms, payment to be made to the 
owners as and when delivery is required. A further 
decree increases by 2,500,000 pesos the credit of 
3,500,000 pesos included in the public works plan for 
1943 for the rebuilding of the Argentine Transandine 
Railway, which was washed away by floods in January, 
1934, and it is hoped to resume services on the railway 
by about the middle of next year. 

Because of the almost unlimited North American 
demand for strategic metals, etc., from Brazil, and the 
remarkable industrial progress in that country, actual 
and potential engineering developments there are 
likely to be along the lines of expanding mining and 
transport (particularly roads and air routes) and in an 
import demand for the relative machinery, particularly 
for equipment and replacements for factories, mills, etc. 
Here again, there is an acute shortage of essential 
imported materials, so that the Co-ordinator of Econo- 
mic Mobilisation has instituted control of distribution 
of such materials. Further, in consequence of the 
reduction in steel imports and the necessity of ensuring 
supplies for military and urgent civil requirements, 
the Co-ordinating Minister has established a control 
over the distribution of national sheet steel products. 
The production of coal in Brazil in 1942 amounted to 
1,800,000 tons, of which 1,310,000 tons were mined in 
the State of Rio Grande do Sul. The output of the two 
largest mines, which account for nearly 80 per cent. of 
Brazil's total production, showed an increase during the 
first quarter of 1943 of 12 per cent. A large coalfield 
is reported to have been discovered about 400 km. from 
the mouth of the River Xingi, containing excellent 
quality coal near the surface ; this river rises in Matto 
Grosso and flows North through the State of Para 
towards the Amazon delta. Brazilian Government 
experts are at present making intensive studies with a 
view to commencing or increasing production, in the 


| State of Sao Paulo, of zinc, copper, tin, tungsten, 


sulphur, refractory materials, phosphate and lignite. 
Among the many new roads which are being de- 
veloped in Brazil the two most important are the Via 





also energy. Our future as an industrial country is 
to no small extent bound up with the success and 


Anchieta and the Via Anhanguera, which are planned 
to run respectively from Santos to Sao Paulo and Sao 


Administrator and Solid Fuels Co-ordinator for War, | expedition with which we move to the achievement of | Paulo to Campinas, thus providing direct access to the 
the ratios of 1942 output to reserves in the United | these objectives. 


interior from the coast. The accounts of leading 
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Brazilian commercial aviation concerns continue to 


show rapid increases in traffic, and air services in the 
Amazon valley have been greatly intensified as a result 


LABOUR NOTES. 
THE latest census of earnings taken by the Ministry 





of the programme of rubber development and drainage. | of Labour and National Service relates to January and 
The Rubber Development Corporation has started to | covers over 6,250,000 manual wage earners employed 
clear the ground for the new airport just outside | in manufacturing industries generally and in some of the 


Mandaos, and the new airport will be one of the principal | principal non-manufacturing industries. 


It shows a 


places of call on the direct route for commercial aviation | further increase. The average earnings in the last pay- 


between Brazil and the United States. The Brazilian 
Government is to establish a special organisation to 
deal with all matters necessary for developing the 
manufacture of radio and other material for electrical 
communications, a point of particular interest to over- 
seas manufacturers being the statement that this new 
organisation will také measures for the development or 
establishment of new manufacturing undertakings with 
a view to centralising the manufacture in Brazil of the 
different articles used by electrical communications 
systems in demand in South America. In this connec- 
tion, local Brazilian broadcasting companies are 
experiencing considerable difficulty in the replacement 
of worn material, especially valves. With reference to 
the recent agreement between the United States and 
Brazil, whereby the sum advanced by the Export- 
Import Bank to finance construction and equipment of 
the Brazilian National Steel Plant (Cia. Siderirgica 
Nacional) was increased from 25,000,000 U.S. dols. to 
45,000,000 U.S. dols., the 1942 report of the company 
mentions, inter alia, that this increase had been neces- 
sitated by the rises in cost of materials and in war risk 
and insurance rates. Of the original credit of 
25,000,000 dols., the equivalent of only about 5,000,000 
dols. had been utilised in purchasing material in the 
United States. 

The Peruvian Government has introduced a Bill for 
the creation of a 30,000,000 dols. industrial holding cor- 
poration to develop Government projects now under 
construction. Among them are the Cafon del Pato 
hydro-electric plant, the new Chimbote harbour works, 
and other undertakings in the Santa River and Chim- 
bote Bay areas. The Corporation will also investigate 
reports of deposits of magnesium in this region, which 
may form the basis of a considerable magnesium indus- 
try. The production of bituminous coal in Peru is 
estimated at 180,000 metric tons for 1943, compared 
with an output of 120,000 tons in 1942. It is believed 
that the prospective supply will satisfy domestic require- 
ments, which are not great, since the country as a whole 


depends largely on petroleum derivatives and fuels | 


other than coal. Peru's largest active coal mine pro- 


duces about 100,000 tons of bituminous coal a year, | 


and belongs to a copper company. Coke produced from 
this coal is used in the company’s smelters. During 
the first quarter of 1943, Peru imported machinery and 
vehicles worth 10,268,000 soles (say, 400,0001. sterling) 
against 14,886,000 soles in the like period of 1942. 

The Government project in Chile for the nationalisa- 
tion of the electrical power industry and passenger 
transport services has been approved in general by the 
permanent Commission of the Chamber of Deputies 
and the Bill is now to be submitted to Congress. The 
capital of 40,000,000 pesos required for the new cement 
plant at Juan Soldado, near Coquimbo, has already been 
over-subscribed. 


quarter of 1942 by 25,400 tons, to a total of 530,300 
tons, there is still an acute shortage in industrial circles. 
The Government has therefore prepared a plan whereby 
financial assistance is to be given to the smaller coal- 
mining companies by the Corporacién de Fomento, the 
delivery of machinery required by the industry is to be 
accelerated, and special shipping facilities are to be 
provided for the transport of coal from the Punta 
Arenas territory to the central zone. The plan also 
aims at co-ordinating the production programmes of 
the mining companies through the Department of 
Mines. ‘The first safety-razor blades produced by the 
newly-organised company, La Metalurgica Susca- 
Backstrom y Cia., in Santiago, Chile, appeared on 
the market recently. It is anticipated that the annual 
output will be approximately 6,000,000 blades. The 
plant started production with a supply of 23 metric tons 
of strip steel imported from Sweden, which, it is 
estimated, will be sufficient for two years’ operations. 
Colombia is an important producer of gold, and it is 
understood that the United States Government has 
assigned to the Colombian gold-mining industry a 
special quota of 2,000 tons of essential machinery, etc., 
for shipment before July 1, 1943. This will probably 
be the last quota for the industry for the duration of 
the war. Some of the larger mines are understood to 
be in urgent need of replacement parts for equipment 
and, should the material mentioned arrive in Colombia 
during the next few months, it is believed that this will 
enable most of the mines to carry on for about 12 to 
18 months without undue difficulty. It is understood 
that the allotment includes Canadian manufactures 
dispatched via United States ports, but materials of 
British manufacture shipped direct do not come within 
the quota and can be ordered as freely as Great Britain 
is in a position to ship. 


Although Chile’s coal output for the | 
first quarter of 1943 increased over that for the first | 


| week of January, 1943, and the percentage increases since 
October, 1938—the latest pre-war date for which figures 
| are available, were: Men, 21 years of age and over, 
| 1138. 9d., an increase of 64-9 per cent.; Youths and 
| boys, 45s. Id., an increase of 72-8 per cent.; women, 
| 18 years of age and over, 58s. 6d., an increase of 80 per 
| cent. ; Girls, 32s. ld., an increase of 73-4 per cent. 





These are general averages covering all classes of 
manual wage-earners, including skilled and unskilled 
| workers, and they represent the actual weekly earnings 
| inclusive of payments for overtime, night work, etc. 
| The figures for different industries vary widely. The 
| average percentage increases in the weekly earnings 
| of men ranged from about 28 per cent. in the paper, 
printing, etc., groups to over 75 per cent. in the metal, 
engineering, and shipbuilding group, while those of 
women ranged from about 37 per cent. in paper, 
printing, etc., to nearly 100 per cent. in the metal, 
engineering and shipbuilding group. Marked differ- 
ences are shown, however, in the proportions of skilled 
and semi-skilled workers in the various industries, and 
| in the opportunities for extra earnings from overtime, 
night work and piecework. That the average per- 
| centage increase shown for women is greater than that 
| for men is stated to be partly due to the marked increase 
|in the numbefs of women engaged on work formerly 
| undertaken by men. 
} 
| 
| It is estimated that in the industries covered by the 
| census, the average level of rates of wages for a full 
| ordinary week’s work, exclusive of overtime, was about 
| 26 per cent. or 27 per cent. higher in January, 1943, 
|than in October, 1938. The principal industries not 
| covered by the inquiry were coalmining, agriculture, 
railway service, merchant shipping, the distributive 
trades, the catering trades and domestic service. 


| In the House of Commons last week, Commander 
King-Hall asked the Prime Minister whether, in view 
of the contribution made to the national war effort 
|by the trade unions in voluntary suspending the 
| operation of rules likely to hamper the war effort, he 
| would consider the advisability of amending the Trade 
| Unions and Trade Disputes Act which, in its present 
| order, was superfluous. Mr. Churchill, in reply, said 
| that the matter raised many controversial issues, and 
he was not in a position, at present, to make any state- 
ment. Commander King-Hall asked if Mr. Churchill 
| would bear in mind that in view of the high regard in 
| which he was held by members of all parties, he was 
| particularly well-fitted to deal with the matter. Mr. 
| Churchill replied that he was giving the matter his 
constant personal attention, and the last thing in 
the world he wished to see were quarrels breaking 
| out between people who were working so very heartily 
together in the common line of action. 





On Friday of last week, representatives of the men’s 
side of the Railway Shopmen’s National Council dis- 
cussed with the Railway Executive Committee the 
application of the men for an all-round wages increase 
|of 10s. a week. At the close of the meeting, it was 
announced that a further meeting of the National 
Council had been called for July 16 to consider the 
matter. The Council is composed of representatives 
of both the shopmen and the railway companies. 





The main-line railway’ companies announced on 
Friday of last week that they: had agreed that a war 
advance of 531. 6s. a year should be paid to staff in receipt 
| of salaries of between 500/. and 1,000/. a year. The 
| amount of this advance is equal to the war bonus now 
being paid to the male clerical staff in the conciliation 
grades, including the advance made last month. 





Under an award of Sir Charles Doughty, K.C., 
chairman of the Co-operative Conciliation Board, about 
180,000 workers employed by retail Co-operative 
Societies are to receive a sixth war bonus. Men and 
women, aged 21 and over, are to be paid a new bonus 
of 4s. a week, those of 18 and under 21, 3s. a week, and 
boys and girls under 18, 2s. a‘week. These additions, 
which take effect on the first pay-day this month, make 
the total war bonus 18s. a week for men at 21 and 
|that for women at 21; 17s. a week. In his award, 





official figures did not give a complete picture of all 
the increases in the cost-of-living to-day. He was 
disposed to think that in many things, which were 
reasonable expenses, though not bare necessities, there 
had been a more considerable increase. 


| 
Coal miners are, in future, to receive compensation 


| for silicosis, which is now termed pneumoconiosis by 
|the medical profession. The Coalmining Industry 
(Pneumoconiosis) Compensation Scheme providing for 
this is now in force, and applies to workmen employed 
in the industry. A scheme has also been adopted pro- 
viding for the payment of benefits out of a fund to be 
established for miners employed in or about coal mines 
since October 22, 1934, but not after June 30, 1943, 
| certified by the Silicosis Medical Board to have become 
totally disabled on July 1 or to have become totally 
disabled or to have died after that date as the result of 
pheumoconiosis. 








In the industries covered by the statistics compiled 
by the Ministry of Labour and National Service, the 
changes in rates of wages reported to have come into 
operation in Great Britain and Northern Ireland in 
May resulted in an aggregate increase, estimated at 
62,0001., in the weekly full-time wages of about 440,000 
workpeople, and in a decrease, estimated at 3,7001. in 
those of 190,000 workpeople. The industries and 
services in which rates of wages were increased included 
‘the building industry in Scotland, waterworks under- 
takings in England, the non-trading services of local 
authorities in England and Wales, the soap, candle, 
and edible-fat industry, road-vehicle repairing, rubber 
manufacture and reclamation, and general waste 
reclamation. 





The principal industries in which rates of wages 
were reduced were iron and steel manufacture, iron-ore 
mining, tin-plate manufacture, and tobacco manufac- 
ture. The reductions were mainly due to the opera- 
tion of sliding-scale agreements under which rates of 
wages vary with movements of the official cost-of-living 
index number. Of the total increase of 62,000l., about 
59,0001. was due to arrangements made by joint stand- 
ing bodies of employers and workers, and nearly all the 
remainder was the result of direct negotiations between 
employers and workpeople or their representatives. 





The number of disputes involving stoppage of work 
reported to the Ministry of Labour and National Ser- 
vice as beginning in Great Britain and Northern Ireland 
during May was 139 as compared with 145 in the pre- 
vious month and 187 in May, 1942. In the 139 new 
disputes about 52,100 workpeople were directly involved 
and 6,800 indirectly involved (i.e., thrown out of work 
at the establishments where the stoppages occurred, 
though not themselves parties to the disputes). In 
addition, about 4,600 workpeople were involved, either 
directly or indirectly, in 10 disputes which began 
before May and were still in progress at the beginning 
of that month. The number of disputes in progress in 
May was thus 149 involving about 63,500 workpeople. 
The aggregate number of working days lost in these 
disputes during May is estimated at 178,000. 


Of 140 stoppages which ended in May, 51, directly 
involving 7,600 workpeople, lasted not more than one 
day, 45, directly involving 14,400 workpeople, lasted 
two days, 19, directly involving 7,300 workpeople, 
lasted three days, 20, directly involving 10,500 work- 
people, lasted four to. six days, and 5, directly involving 
1,700 workpeople, lasted over six days. Of the 139 
disputes which began in May, 24, directly involving 
20,700 workpeople, arose out of demands for increases 
of wages, 13, directly involving 2,600 workpeople, 
out of proposed reductions of wages, 41, directly 
involving 11,400 workpeople, out of other wages 
questions, 10, directly involving 5,000 workpeople, out 
of questions relating to working hours, 19, directly 
involving 4,200 workpeople, out of questions relating to 
the employment of particular classes of persons, 31, 
directly involving 8,100 workpeople, out of other 
questions respecting working arrangements, and one, 
directly involving 100 workpeople, out of a question of 
trade union principles. 


Final settlements were effected in May in the case 
of 115 disputes, directly involving 35,000 workpeople. 
Of these disputes, 27, directly involving 6,300 work- 
people, were settled in favour of the workpeople, and 
71, directly involving 23,100 workpeople, in favour of 
the employers. Seventeen, directly involving 6,200 
workpeople, resulted in compromises. In the case of 
25 other disputes, directly involving 5,800 workpeople, 





'Sir Charles said that it had been explained that the 


work was resumed pending negotiations. 
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SIGNIFICANCE OF MECHANICAL 
TEST PROPERTIES OF METALS.* 
By Dr. Huen O’Nett, M.Met. 

(Continued from page 20.) 

(6) In cold-rolling experiments on copper, the 
uniform elongation and Meyer » value reach a lower | 
limit at about 30 per cent. reduction of thickness. | 
The type of deformation will affect the geometrical | 
arrangement of the constituent crystals if discontinuities | 
are to be avoided. In the drawing of copper wire, 
Taylor and Quinney (1932) observed for a given con- 
dition that “ distortion’ (shearing strain/extension) 
disappeared after about 35 per cent. reduction of area, 
whereupon the longitudinal extension and _ lateral 
contraction were uniform across the section. The 
atomic lattice is also altered during deformation, and | 
Smith and Wood (1941) have shown by X-ray diffrac- 
tion methods that from the yield point to the position 
of maximum load, the spacing at any tensile stress is 
the resultant of two effects. For a given crystal plane 
a lattice contraction due to the geometrical change of | 
shape is combined with an expansion due to spacing 
distortion. Wood's lattice distortion limit for the alloy 
“* Mumetal ” (for instance) also occurs at about 30 per | 
cent. reduction of area. After yielding, the original | 
crystals soon break down into “ crystallites ’’ which | 
have a well-defined lower limit of size. With heavy | 
deformations the crystallites eventually assume pre- | 
ferred orientations which impart directional properties | 
to the metal. ‘ 

The grains of an aggregate deform independently, | 
and at some critical stage under the increasing stress | 
the necessary accommodation can only be found for | 
them by special adjustments at the boundaries, which | 
probably cause the slight observed decrease in density | 
when an aggregate is strained, for a single crystal shows 
no such density changes. Stead’s conception of internal 
and external slip appears to correspond well with all 
these deformation processes. A theoretical difficulty 
exists that a metal which at an early stage has reached 
the limiting indentation n value of 2-0 should be truly 
“ plastic,” and actually continues to strain-harden 
when further deformed. Preferred orientation of the 
deformed crystals, and internal directional stresses may 
affect the reliability of the indentation tests used for 
determining n. On the other hand it is possible that 
a cold-worked metal for which n = 2-0 behaves like 
wet clay, which would be expected to be truly plastic 
and incapable of work-hardening. Macey (1941) has 
shown, however, that tensile straining of clay actually 
induces strain-hardening, the amount depending upon 
the water content of the sample. The inference is that 
deformation and unexpected hardening during tensile 
necking is analogous to the deformation of wet clay 
and is largely concerned with forces at the crystal and, 
or alternatively, “ crystallite ’ boundaries. 

(7) Mechanical tests may also be used to evaluate 
another important property of metals. Some years ago 
the author (1932) came to the conclusion that the | 
condition of “ critical plasticity” which corresponds | 
with the onset of tensile necking occurs also in extrusion 
or compression. It was further suggested that a funda- | 
mental rapid-flow stress or “ pressure of fluidity ” for 
each metal could be observed in different types of test. 
This was the stress at which continuous extrusion 
through a die would take place, or conversely the stress 
at which a loaded rigid punch would continuously 
penetrate the material. Experimental values indicated 
further that the pressure of fluidity for soft ductile 
metals was approximately equal to the mean indenta- 
tion hardness stress obtained on a sample which had 
been carefully cold-rolled as near to 100 per cent. 
reduction as possible. This correspondence of result 





| of fluidity.” 
| whether the same straight line could be assumed to 


| at very high degrees of tensile strain. 
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copper. These deductions from the Stead diagram 
have recently been called into question by MacGregor, 
and will be considered further. 

(8) MacGregor’s ‘‘ S-q’ diagram,” shown in Fig. 2, page 
19, ante, provides a method which has the advantage of 
being applicable to specimens of rectangular section. 


. 1, ; 
For cylindrical test-pieces 4’ = 2 log (3) and, since 
€ 


' d, . . 
MacGregor has found that 7 has a linear relation to 
tf 


d 
‘ 0 * * 
2 log ( *) both the Stead and the MacGregor diagrams 
c 
are somewhat of the same type. In compression tests 
the strain is represented by an increase of area 
A 
Q = log ( and the diagram has the same form and 
Ay 
values as for tension. MacGregor has also recom- 
mended computation of the following “ true ductility ” 


, Ay : 
indices :—uniform index = log lia true strain up to 
Ay 


. ; A : 
maximum load ; necking index log = = true strain 


Ap 
| from maximum load to fracture ; and overall index 


log ~ = true strain to fracture. German investigators 
An 


have long considered that the first of these indices is a 
measure of work-hardening capacity, and Godfrey 
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(1941) has reported a direct relationship between 


““ necking index ”’ and number of reversals to fracture | 


in a bend test. Necking elogation is a serviceable 
guide to minimum bending radii for cold-pressing work. 
MacGregor has recently (1940) discussed the author’s 


| extrapolation of the linear portion of the Stead diagram 


tod = 0, and the identification of P, with the “ pressure 
He concluded that it was open to question 


hold for the smal! values of specimen diameter obtaining 
Unfortunately 





suggested that the pressure of fluidity might be the the ordinary tensile test experiment cannot be continued 
same as the term P, in Stead’s expression for tensile | far in this direction, for premature internal cracking 
straining, for Pg represented the limiting true stress | and division due to localised combined stresses takes 
in a specimen which had been strained to the theoretical | place in the test-piece at what is really a comparatively 
Ra d, ; early stage of deformation. 
limit of = > or 100 per cent. reduction of area. | (9) MacGregor’s point required clearing up, and has 
Previous workers (Méllendorf and Czochralski, 1913), | first been investigated by comparing Pq values with 
like Kérber in Germany, had plotted true tensile stress | ™@Ximum hardness values for heavily cold-rolled metal. 
against percentage reduction in area of the test-piece. | It has also been examined (see section 12, page 39) by 
They declared that such diagrams were linear from the | @ving recourse to compression and indentation stress- 
point of maximum load Py to that of fracture P,, and | Strain tests where actual fracture does not necessarily 
that extrapolation to 100 per cent. reduction of area | 0C°™r- Stead’s paper only dealt with steels, and con- 
gave a final stress which equalled 2Py and represented | t#ined no indentation results. The author has examined 
the theoretical maximum to which the metal could be | V@Tious common metals including three steels similar to 
strain-hardened. Such diagrams received favourable | three of Stead’s, and by means of cold-rolling experi- 


comment in Britain, but the author considers their | ™ents and the utilisation of other published data has 
extrapolation to be incorrect, 


and believes that their | Obtained the results given in Table II, opposite. By 
form is parabolic and not linear between Py and Py. 


| a comparison of the last two columns it is evident 
Detailed examination by the auther of tensile results | that the final P, tensile value is somewhat lower 
plotted on the Stead principle revealed that :—(a) for 


than the pressure of fluidity, and it must be con- 
steels, the maximum hardening stress P, = 3P, (and cluded that extrapolation of the linear Stead diagram 
not 2P, as found by Kérber ; 


and (6) the stress P,|i8 mot justified in all cases. This conclusion of 
approximately equals the pressure of fluidity for soft | COUTS¢ makes linear extrapolation of the Kérber 
metals like tin and aluminium, and nearly equals it for 


|diagrams still more erroneous. Stead himself 
| mentioned on theoretical grounds that the straight 








* Paper read before the Institution of Mechanical | portion of his diagram was not truly linear, and further- 





change of direction occurred about midway between 
the stresses Py and P,, above which the inclination 
increased. This suggests that the true value of P, 
would be higher than that obtained by linear extra. 
polation of the available part of the diagram, and 
indicates that the steeper portion is the better for extra. 
| polation purposes. Having now obtained a conclusion 
from the cold-rolling tests, it remains to consider 
indentation diagrams and values of pressure of fluidity 
determined therefrom. 

(10) The deformation of hollow cylinders of copper 
and steel when subjected to increasing amounts of 
either internal or external fluid pressure has ty 
examined by Bridgman (1931). Thus a piece of | -25 
per cent. carbon steel (Ly 100 kg. per square milli- 














metre) required an internal pressure of 400: kg. per 
square millimetre to burst it, so that Py = 4L,, at 
which stage the maximum elongation at the inner 


| surface was 125 percent. When a hollow cylinder js 
| subjected to external pressure it eventually starts to 
| flow inwards and the relation between external pressure 
and strain (expressed as internal diameter) becomes 
approximately linear. It finally collapses to zero 
internal diameter at a pressure which appears to the 
author from Bridgman’s results to equal the “ pressure 
of fluidity.” This behaviour is obviously consistent 
with that expressed by the Stead (and presumably the 
MacGregor) stress-strain diagrams, and compression 
experiments therefore enable one to carry such diagrams 
| much farther than is permitted by the tensile test. 
Compression diagrams using true stress have also been 
obtained by Sachs and others. 

The stress distribution round a ball indentation has 
been stated by Haigh (1925) to resemble that in a thick 
metallic shell subjected to internai fluid pressure. 
sidering the evidence afforded by the Bridgman experi- 
ments the author has therefore investigated the true 
stress-strain relation during ball indentation for corre- 
lation with true tensile diagrams. Mean true indenta- 


Con- 


; R 4L 
tion stress P,, is given by—>> and since the angle of 
Tro 


a 


| indentation depends upon (where d = indent dia- 


d 
D 
meter and D = ball diameter) this ratio may be used 
for plotting indentation strain. On the other hand, 
since h = 4 D = 1 — cos « (where ~ is the semi-angle 
| 


| , , h 
} and A the depth of indentation), a strain value of > 


would also be useful, as apart from evaluating the work 
| of indentation, depth measurements greater than D 
|can be imagined. This would link up with the possi- 
| bilities of perforation and punch tests, for there is a 
simple logarithmic relation between the load L and 
“depth ’ of penetration A of a punch (Sachs, 1931). 
| Examination of such logarithmic graphs reveals that 
| the index to this punch relation is indicative of work- 
| hardening capacity, being 0-445 in annealed copper 
and 0-150 in rolled copper (cf., index m, Table I, page 
19, ante). 

| In considering an indentation stress-strain diagram 
| a minor difficulty arises because the ball test data are 
| obtained from unloaded or “ recovered ’’ indentations. 
|The difference in diameter between a loaded and 
| unloaded indentation may reach 10 per cent. in the 
hardest steels, but otherwise is very small. The 


4a ‘ 
expression P,, x d™® indicates that the diagram 
| ae 

| should be logarithmie and this has actually been con- 
| firmed, but because of its current interest a MacGregor 


type of diagram has first been tried by plotting P,, 


against woe( 5) Fig. 5 shows hardness results 
down to very low loads for steel W obtained by the 
author (1923), and now replotted on this stress-strain 
basis with a fairly open stress scale. In Fig. 5, the 
mean pressure hardness P,, is plotted in kilograms 
per square millimetre, and the figures against the curves 
on the extreme right refer to the ultimate hardness 
P,. The top curve is for the steel W. and the shorter 
one below it to a 0-41 per cent. carbon steel. Still 
reading downwards, the three pairs of curves near 
the bottom of the graph are for iron, copper and 
aluminium, respectively. The upper curve of each 
pair represents material of fine crystal size and the 
lower one of coarse crystal size. The graph gives 
both an initial curved portion at small amounts of 
strain followed by an apparently linear portion 
This inevitably terminates at the “ ultimate hardness "’ 


limit P, when d = D (or =—~ 1) and the ball indenter 


is immersed to its diameter. The results are seen to 
correspond with a MacGregor type of diagram suffi- 
ciently well. It is suggested that the initial curved 
portion may be responsible for a previous observation 
that, while Meyer’s law for ball indentation holds up to 


—, it nevertheless shows deviations 


the highest values of D 





Abridged. more that in some hardened and tempered steels a 
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LUES OF STRAIN-HARDENING. 















































Mean Pressure Hardness | Extrapolated 
| (kg. per sq. mm.). Tensile 
| Limiting 
| Brinell No : 
Meyer Stress 
Reference. Metal. 7 kg. per teat ow 
n Value 8q. mm. — Final Limit one 
Pum | coid-rollt kg. per 
Yold-rol , , 
xDn—2 ne Sq. mm. 
| 
Aluminium (98-5 percent.) .. 2-25 23 31 46 | 41 
Duralumin :— | 
Softened, 360 deg. C. .. . 2-37 | 62 89 -—- | - 
Rolled 83 per cent. ; cracked 2-09 — _ 120 - 
Dearden, 1941 , _— - | _— — | — } 76 
— Age-hardened .. i 2-32 | 106 153 — | = 
- Rolled 92 per cent.; cracked 2-18 — | - | 191 
Dearden, 1941 — | — | — | —_ | 151 
| Copper (99-4 per cent.) . a 2a 7 48 68 112 92 
| Nickel (99-6 per cent.) .. «| 2-48 88 150 | } 
Rolled 73 per cent. ; cracked -_ 245 
Korber and Roland, 1924| — ~ - - - | 222 
| Iron (Hilger pure) | 230 | eo | se | wo | 
| Steels :— | 
| Carbon, Manganese, | | | | 
Per cent. Percent. | | 
Trace | 0-44 |} 2-41 72 |} 108 142 : 
Russell, 1923 0-06 0-34 - | - | -- | 112 
- | 0-11 0-51 | 2-25 | lll | 143 | 255 — 
Stead, 1923 | 0-16 0-47 - 147 
- 0-28 | 0-65 147 302 
Stead, 1923 oof 0-28 | 0-73 _ | - - 179 
- | 0-41 0-63 2-26 178 233 | 353 — 
Stead, 1923 0-44 | 0-58 ane 203 
Metallic arc weld metal :— | | 
0-88 0-53 2-12 | 151 178 300 — 
— Chromium-nickel austenitic ..| 2-51 | 163 | 261 445 — 
Monypenny, 1926 16 per a per =. — -- 305 
cent. nicke! 
O'Neill, 1929 Manganese austenitic (1-0 per Varies, 204 430 588-663 630 
cent. carbon, 13-0 per cent. high 
manganese) | 














The difficulty of choosing a true hardness criterion 
is evident from Fig. 5. The popular Brinell ball hard- 
ness test for metals consists of making an indentation 
at a fixed standard arbitrary load and determining 
not the mean true indentation stress P,,, but a Brinell 


L 


number Hy given by In practice Hy 


|and Brinell values for different grain sizes, yet the 
|“ ultimate” indentation stress P, when d =D, is 
| practically independent of grain size. Very careful 
tests of this point recently made by Frye and Hume- 
| Rothery (1942) indicate that slight variations at P,, 
| but the general practical effect is confirmed. As 


(spherical area)’ | shown in Fig. 5, the hardness-log (strain) diagrams for 


is nearly equal to P,,. In Fig. 5, the haphazard posi- | given metal in various crystal sizes apparently con- 
tions on the true stress-strain graphs of the standard | verge to a point at the limiting position of the ball test. 


Brinell indentations have been indicated by open | 
circles, so that the very arbitrary nature of this test, | 
and therefore the danger of making comparisons | 
between Brinell numbers, may be appreciated. On| 
the other hand, “ ultimate hardness ”’ values (P,,) are 
truly comparable on a basis of constant strain. The | 
numerical value of the ratio of the tensile stress to the | 
Brinell number depends upon the similarity of the 
respective stress-strain diagrams, and this corre- | 
spondence is affected by the value of m — 2. If the| 
ratio of tensile strength to Brinell number is low, the 
metal has a low work-hardening capacity (Schwarz, 
1929; Jones, 1940). 

(11) Tensile and indentation diagrams should show 
a correlation in connection with grain size variations. 
\ change of crystal grain size by heat-treatment affects 
mechanical properties, the finer structure generally 
giving a higher Brinell number. Researches have 


shown that while annealed specimens of aluminium 
(O'Neill, 1923), copper (Norbury, 1923), and iron 
Pfeil, 1927; 





O'Neill, 1929) may have different P,, 





(These actual diagrams have been based on the Meyer con- 
stants and not directly on the plotted experimental points.) 

Evidence of a similar state of affairs might be 
expected in the tensile diagrams, and the author has 
found it.among the data of Stead. Specimens of 
Stead’s steel No. 4 had been grain-coarsened at tem- 
peratures of 800 deg. to 1,000 deg. C., and his tensile 
diagrams are found to consist of a family of curves 
which, when extrapolated, all converge to a point at 
the final limiting value of strain (see Fig. 4, page 19, 
ante). This effect is confirmed by the numerical Uata 
of Stead. The expected correlation for variation of 
grain size between the indentation and tensile diagrams 
therefore exists qualitatively. For annealed metals, 
however, the tensile intersection stress Pg is quanti- 
tatively greater than the indentation intersection stress 
P,, because it corresponds with a greater amount 
of strain. The theoretical explanation of these con- 
vergence effects at the ultimate stress values is not 


known, but apparently the microstructural differences 


are “ ironed out ” by the heavy deformation. 
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(12) The author has shown elsewhere (O’ Neill, 1934) 
| that log P,, — log d indentation diagrams for speci- 
|mens of a metal which had been increasingly cold- 

worked comprise a family of straight lines which 
converge approximately to a “ fluidity” point. Con- 
| tinuing with trials of the MacGregor form of plotting, 
| values of the hardness P,, have now been graphed 


| against abscisse of strain, as log 4 and log Ly The 


| two abscisse cannot theoretically give exactly the 
|same form of curve, since d = 2 (AD — nyt, but for 


high strain the graphs in both cases are approximately 
linear and the examples plotted in Fig. 6, the final 
| limiting value of strain (see Fig. 4, page 19, ante), 
|are interesting. In examining Fig. 6, it should be 
| noted that the mean pressure hardness P,, is plotted 
in kilograms per square millimetre. The top pair of 
| curves is for 0-45 per cent. carbon steel, cold rolled, 
the upper curve of the pair being in the rolled condi- 
tion and the lower one in the annealed condition. The 
group of three curves relate to 0-24 per cent. carbon 
| steel, strained in tension. The group of six curves 
relate to cold-rolled copper, the figures at the 
ends of the curves denoting the percentage of reduction 
by compression. The bottom pair of curves are for 
aluminium, cold rolled, the upper curve being for the 
rolled condition and the lower one for the annealed 
condition. In contrast with annealed series of 
differing grain size, the point of intersection or 
“* fluidity ” of these cold-worked series does not always 


occur where d = D, i.e., h =3. but generally at a 


higher strain representative of greater work-hardening 
and greater penetration of the indenter. This obser- 
vation may be compared with Ackermann’s statement 
(1923) that the pressure of fluidity phenomenon in 
clay usually starts when d= 2D. The intersection 
(fluidity) stress (Fig. 6) is found to be higher than the 
Stead P, value (cf. Table II), but generally equals the 
indentation hardness of the most heavily cold-rolled 
copper and aluminium. 

Work by Pfeil (1927) enables indentation diagrams 
for single crystals and aggregates of iron to be com- 
pared. This iron had been decarburised in hydrogen 
and in the annealed condition gave hardness values 
which rather surprisingly did not vary with grain size. 
All aggregates and crystal faces had a value for Py 
of 106 kg. per square millimetre and a Meyer n value 
of 2-36. Cold-working by equal compression on 
different crystal faces, showed that there was more 
strain-hardening in some crystallographic directions 
than others, and this is made evident in diagrams in 


5 have been plotted. After 


40 per cent. reduction by compression, the linear 
indentation stress-strain diagram for the aggregate 
intersects that for annealed iron at a stress of about 
218 kg. per square millimetre. Equal compression 
on the cube face of a single iron crystal, however, gives 
a line which intersects that of the annealed diagram 
at as low a stress as 150 kg. per square millimetre. In 
compensation for this low value it is found that a 
compressed (011) face gives an intersection point of 
about 250 kg. per square millimetre. With equal 
initial values of the Meyer n, one would have ex 

equal hardening for equal compression. Either there 


which values of P», — log 





is a defect in the n value or else there is an orientation 
condition involved in the single crystals, and the 








40 


crude reduction of thickness in compression is not a 
true measure of applied cold work. The amount of 
slip in the slip direction would probably be a more 
suitable abscissa. 

Turning to tensile tests, the intersection effect is 
also obtained. Stead took a steel containing 0-28 per 
cent. carbon and obtained its tensile diagram in the 
normalised condition and after cold-working initially 
to 4 per cent., and then to 10 per cent., reduction of 
area. The graphs with factor 6 decreasing from 176 
to 175 and 165, respectively, are shown in Fig. 7, 
page 39, and, when extrapolated, all converge to an 
intersection point of P, = 179 kg. per square milli- 
metre at 100 per cent. reduction of area by straining. 
This value is less than that of 190 kg. per square milli- 
metre given in Fig. 6 for the pressure of fluidity of 
this type of steel, so again it appears that extrapolation 
of the linear Stead graph to d = 0 is unjustified for 
exact quantitative purposes. In Fig. 7, the true stress P 
is plotted in kilograms per square millimetre. The 
upper curve of the three shown in it is with 10 per 
cent. reduction of area and the lowest one with no 
reduction. The Stead tensile diagrams of a series of 
cold-worked specimens of a given metal indicate 
that (i) the final stress P, is independent of the initial 
condition regarding cold work; (ii) with increasing 
amounts of initial cold work the proof or yield stress 
P, approaches both the point of maximum load Py, 
and the breaking point P,; (iii) the amount of “ in- 
ternal tensile slip ” (section 4) decreases with increase 
of initial cold work; (iv) the slope of the linear por- 
tion of the diagrams decreases—i.e., b decreases— 
with increase of initial cold work. In the limit of 
cold working, the diagram will be a horizontal line 
at the yield stress like that for a truly plastic ma- 
terial, such as plasticine, which is known to have a 
Meyer n value of 2-0; (v) a test-piece saturated with 
cold work at commencement would fracture with 
little or no tensile strain at a stress value of Py = 
Py = Pg. Points (ii) and (iv) above raise further 
questions. As regards (iv), since the decreasing slopes 
are due to a decrease of work-hardening capacity and 
consequently of the Meyer n value, there is an impli- 
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550,674. Rotary Drying Kilns. Ernest Newell and 
Company, Limited, of Misterton, and P. Howden, of 
Misterton. (3 Figs.) November 12, 1941.—The kiln 
is designed primarily for the treatment of clay materials 
which are liable to coagulate into large lumps or rolls. 
The drier consists of a long retary drum which is slightly 
inclined to the horizontal. At the feed end helical ribs 
are mounted inside the drum. Beyond the ribs successive 
series of eyes 12, 13, 14, 15, are evenly spaced around the 
inner periphery of the drum, the several series being 
spaced apart along the length of the drum. Beyond the 


eyes 14 and respective eyes of the next series hangs a loop 





cation that the Stead 5 value might correspond with n. 
This is not necessarily so, since 5 only refers to the| 
“external” hardening fraction; but it is clear that 
for an increasingly cold-worked series, 6 and n both 
progressively decrease. 
(13) In point (ii) of the five observations above, on | 
the Stead diagram, it was remarked that as the strain- | 
hardening capacity of a metal is reduced by initial | 
cold-working, so its representative yield or proof stress | 
approaches the point of maximum load, and its yield 
ratio is therefore increased. This indicates that when 
engineers ask for a structural material of high yield 
ratio, they may inadvertently be demanding a metal of 
low work-hardening capacity. What they are really 
seeking is probably no more than a high yield stress 
in the absolute sense, so that structures designed on 
_ point shall not permanently distort in service. 
etal with the highest possible yield ratio (100 per 
cent.) has no “internal” strain-hardening capacity 
and begins local necking as soon as it undergoes plastic 
deformation. For many structures where incalculable 
high local stresses may arise it is an advantage to have 
a material with a facility for local yielding and high 
compensating strain-hardening together with high 
elongation. These combined properties hinder the 
generation of minute local cracks which in most cases 
will extend dangerously if the structure is subjected 
to alternating stresses. Those who appreciate a high 
capacity for work-hardening plus a reasonable elonga- 
tion or range of straining after yield should prefer a 
metal with a relatively low yield ratio. This appears 
to be desirable in material intended for deep pressing. 
Since such a preference may sound retrograde, it is 
suggested that the reciprocal quantity 
nominal maximum stress 
yield (or proof) stress 
M 





* plasticity ratio” = 


Ly 

be used instead. A still better criterion is suggested as 

* plasticity value ”= 

nominal maximum stress x elongation* 

yield (or proof) stress 

elongation, per cent. 

yield ratio 
since this envisages an area of work in the diagram 
corresponding with strain-hardening of the metal. It 
will be shown later that the plasticity ratio is highest 
in those metals which have a high capacity for work- 
hardening as indicated by the Meyer indentation n 
value. Incidentally, since for plasticine (O'Neill, 
1923) n = 2-0 and denotes absence of strain-hardening 
capacity, its tensile diagram will probably correspond 
with that for an ideally plastic material and will thus 
have a yield ratio of 100 per cent. 
(To be continued.) 











* For a specimen in which length = 





iVfA. 





and opposite ends of each loop are stepped round the drum 


through the same angle of arc. The length of chain in each | 


loop is approximately equal to the helical distance 
measured along the drum surface between the two points 
of suspension. The angle between these points of suspen- 
sion is 120 deg., the end of each loop nearer the feed end of 
the drum being in advance of the other. In operation, each 


chain loop will continually change its configuration as the | 


drum rotates and as it approaches its lowermost position 
will lie upon the surface of the drum. During the 
initial stages of ite upward movement each chain loop 


is forced into the bed of material being treated. As the 


drum rotates the advanced point of suspension of each 
chain loop emerges from the bed and eventually the 
whole length of chain is drawn through the material. 
(Accepted January 19, 1943.) 


STEAM ENGINES, BOILERS, ETC. 


549,348. Steam Power Plant. Sir Harold E. Yarrow, 
of Glasgow. (4 Figs.) June 17, 
a steam power plant using a double-flow water-tube 
boiler with a single furnace, and is particularly applicable 
to ship propulsion. With the superheater 3 is incor- 








(549.348) 





porated a re-superheater 4 separated from it by a division 
plate 21, the position of which is determined by the 
quantity, quality and ultimate temperature of the steam 
to be re-superheated. When working ahead and with 
the re-superheater in operation, the valves, 5, 6, 7, 8 and 
9 are open while the valves 10, 11, 12 and 13 are closed. 
Superheated steam thus flows to the H.P. ahead turbine a 


eyes 15 are scoops 16, and between each of the series of } 


of chain 17. Similar chains 18 are looped between 
respective eyes of the other two series. Each of the/ 
chain loops 18 forms a continuation of one of the loops 17 


1942.—The invention is | 


JULY 9, 1943. 
passes to the M.P. ahead turbine } through the valve 7 
leading to the re-superheater 4 and then via the valves 9 
and 8, finally exhausting to the condenser d via the 
L.P. ahead turbine c. When manoeuvring ahead the 
valves 6, 9, 10, 11 and 13 are open while the vaives 5, 


The number of views given in the Specification Drawings 7, 8 and 12 are closed. The re-superheater then ceases 


to function as such and forms an integral part of the 
superheater preventing the overheating of the re-s::jer- 
heater tubes. With this arrangement, superheated 
steam passes to the H.P. turbine through the valyc. 9 
and 11, whence it exhausts to the M.P. ahead turbine 5 
through the valve 13 and finally to the condenser / as 
before. When manceuvring and working astern, the 
valves 5, 9, 10 and 12 are open while the valves 6 an/ 1) 
are closed, and the valves 7, 8 and 13 may be either open 
or closed. The re-superheater again forms an intcvra) 
part of the superheater, allowing superheated steam to 
pass to the H.P. astern turbine incorporated in the \.Pp. 
ahead turbine }b via the valves 9 and 12, when it 
exhausts to the condenser d via the L.P. astern turbine c¢, 
The danger of overheating of the re-superheater is thus 
avoided. Dampers regulate the flow of gases over the 
superheater and re-superheater, thereby ensuring the 
optimum steam temperature under all conditions of 
operation without the by-passing of steam-raising sur- 





faces. (Accepted November 17, 1942.) 
MISCELLANEOUS. 
550,087. Automatic Chain Tensioner. The Renold 


and Coventry Chain Company, Limited, of Manchester, 
and R. Coulson, of Manchester. (4 Figs.) September 2, 
1941.—The device is of the kind which is often applied 
to the drive of the timing mechanism of compreasion- 
ignition engines in which trouble arises through 
| oscillation within the limits permitted by the ratchet 
| between one tooth and the next. The chain passes 
round a chain wheel 16 rotating freely on the eccentric 
hub 12. A pawl 22 on the hub engages with the ratchet 
teeth 18 on the mounting which carries the spindle. 
The pawl is mounted on a pin 24 which extends through 
the hub 12 and forms an anchorage for a coil spring 26 
the other end of which is attached to the spindle 10, the 
spring being arranged to turn the hub so as to increase 
the tension of the chain. The pawl prevents the return 
| of the eccentric hub. A multi-plate brake 30 is mounted 
in a space between the end of the eccentric hub and the 
spring, alternate plates being notched to engage the pin 
24 while the intervening plates are keyed on to the 
spindle 10. The outermost plate 33 is held on the 
spindle by a U-shaped clip set in a groove turned in the 
spindle. Two springs 40 in recesses in the eccentric 
hub press the plates together. The multi-plate brake 
acts as a damper preventing free oscillations between 
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| cocemtate hub to be turned by the spring 26 when the 
| slack due to wear in the chain and sprockets calls for 
| automatic take-up. As it is desirable to increase the 
| damping automatically when the eccentric hub moves 
| in the sense for relieving tension in the chain, the ratchet 
|/18 has a small amount of rotary movement upon ite 
support which increases the pressure on the multi-plate 
damper. For this purpose, the ratchet has three conical 
recesses engaging the coned ends of fixed pegs 42. Then. 
when the ratchet is moved backwards by the paw! 22, 
the conical surfaces impart an endwise movement to the 
ratchet and eccentric hub causing an increase in pressure 
between the damper plates. The chain wheel 16 is 
mounted freely on the hub so that it will not be affected 
by the slight displacement of the hub. The outermost 
plate 33 of the damper, which is splined on to the spindle, 
is cut away at the edge for 120 deg. to clear the pin 24, 
so as to limit the angle through which the hub can turn 
on the spindle. A forced oil feed through an axial hole 
in the spindle lubricates the chain wheel and also the 
bearing between the hub and the spindle. Oil passing 
out laterally from this bearing lubricates the damper 
so that reverse movement of the eccentric hub is cush- 
ioned and finally checked by the resistance to compression 
of the damper plates and the oil films between them. 
This eliminates the shock which would otherwise occur, 
due to the impact of unlubricated metal to metal surfaces, 





through the valves 5 and 6. The exhaust steam then 


(Accepted December 22, 1942.) 
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SHIP FLYING AND AIRCRAFT 
CARRIERS.—II.* 


By CoMMANDER Peter Beruett, R.N. 


fue credit for the inception of deck flying belongs | 


to the American aviator Eugene Ely, whose remark- 


able exploits are interesting not only as intrinsic | 


feats of skill and courage but also because they con- 
tained the germ of several future developments in 
this field. The United States cruiser Birmingham 
was adapted for the first experiment by having a 
platform, 24 ft. wide, built above her forecastle, 
giving an available run of 57 ft. and sloping down at 
5 deg. to the horizontal. With the ship at anchor, 
Ely, on November 14, 1910, flying a Curtiss biplane 
of 50 h.p., took off from this platform ; but only 
iyst. Lacking sufficient flying speed when he 
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| the deck by fiddles on each side, every line having 
|a 50-lb. sandbag attached to each end. The lines 
were spaced at 3-ft. intervals. Ely’s machine 
had three pairs of arresting hooks, the intention 
| being that these should engage successively with 
the transverse lines, the cumulative drag of which 
would bring it to a standstill. That this actually 
happened when it was tried, on November 18, 1911, 
reflects more credit on Ely than on anyone else 
concerned ; for, although it is well known that the 
Pennsylvania was at her moorings for the occasion, 
a fact missed by most commentators is that she was 
pointing down-wind. Thus Ely’s touch-down air 
speed of some 30 m.p.h. was increased relative to 
the deck by a tail wind of 10 m.p.h., and his success- 
ful landing with 50 ft. to spare is seen to be not only 
the first of its kind, but also (it may safely be said) 
|the last. To crown his achievement, Ely turned 


|two reasons; first, because of the greater sim- 
| plicity of the former type, and second, because it 
| was not at once apparent that the wheeled aeroplane 
|can always outfly a similar machine fitted with 
floats. Thus, the detailed design submitted at the 
end of 1912 by Messrs. Beardmore for a “ parent 
ship for naval aeroplanes”’’ was turned down 
because insufficient experience existed in operating 
aircraft from ships. This design provided for the 
funnel uptakes and hangars to be contained in 
* side houses” constructed on each beam, leaving 
a central passage-way some 400 ft. long and 50 ft. 
wide to act as a flight deck. The proposed dis- 
placement was 15,000 tons and the speed 15 knots ; 
twelve aeroplanes were to be carried. 

On November 20, 1914, there appeared in this 
journal the outline specification of a “ pontoon 
ship ’’ for carrying aeroplanes with the fleet, based 
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H.M.S. “* Furious ” 


4S ORIGINALLY COMPLETED. 

















Fig. 11. 


reached the fore end, he was forced to dip, and in 
so doing touched his wheels on the water. The splash 
splintered the tips of the propeller blades, and Ely 
was both fortunate and skilful in being able to reach 
land. 

Just over a year later, Ely made the first deck- 
landing in a similar machine. The cruiser Penn- 
sylvania had been fitted with a landing platform 
120 ft. long, built over her quarterdeck and after 
turret, the width of the platform, 32 ft., being 
somewhat less than the span of the aircraft. Viewed 
from aft, the platform sloped upwards at 24 deg. 
Guard-rails were fixed to the outboard edges of this 
deck, and canvas safety-nets were stretched over 
the sides. 
end was intended to stop the aeroplane if the arrester 
gear failed to do so; the latter consisted of 22 lines 


his machine round and took off from the landing 
| deck towards the stern. 

This exploit serves to demonstrate a basic law of 
flight, namely, that the stalling speed of an aeroplane 
|is proportional to the square root of the wing- 

loading; and when the wing-loading is extra- 
| ordinarily low, as it was in those early machines, 
| the resultant landing speed is reduced to a figure 
| that demands only a negligible run after the touch- 
| down. A quarter of a century later, we find that 
}a@ machine such as the Bristol Blenheim I needs 
| over 1,000 ft. in which to pull up after landing, and 
}cannot “ unstick” in a substantially shorter dis- 
| tance when taking off. It will be seen that this 


| 


| design of successive aircraft-carriers. 
Ely’s remarkable exploits appear in retrospect to 


H.M.S. **‘ Furtous ’’ as Reconstrucrep In 1918. 


|by Dr. F. W. Lanchester on first principles. For 
| his proposed vessel to carry 50 to 60 machines and 
embodying the necessary equipment and workshops, 
| together with a gun armament sufficient to repel 
attacks by light cruisers, Dr. Lanchester saw that 
|the displacement of a battleship (then somewhat 
|exceeding 20,000 tons) and a speed of at least 
| 20 knots would be needed ; and for his flight deck 
he demanded an unrestricted space not less than 
| 500 ft. long and 90 ft. wide. It is interesting to 
| note how closely this specification has been followed. 
|Dr. Lanchester did not see how the “ funnel and 
‘smoke ” difficulty could be overcome without the 
|use of Diesel propulsion, and, although several 


A canvas screen erected at the forward | factor has exercised a profound influence on the | laborious expedients, which will be described later, 


|have been adopted to get round this problem, it 
| has remained for the United States to make use of 


supported athwartships at a height of 1 ft. above | have lain almost forgotten for the next five years. | Dr. Lanchester’s method in the merchantmen taken 


+ 


Part I appeared on page 1, ante. 


'seaplane-carriers instead of aeroplane-carriers for 


—___________ | The British Admiralty initially preferred to build | over in 1941 for emergency conversion to “ escort 


| carriers.” 
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Fig. 12. H.M.S-FURIOUS™ 
(AS DESIGNED, JANUARY, [915) 
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Fig.15. H.M.S.“ FURIOUS "(AS RECONSTRUCTED 1925) 
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In March, 1917, the giant cruiser Furious—a con- 
ception of Lord Fisher’s, laid down, together with 
two sister ships, as a result of the lessons recorded 
from the Falkland Islands battle—was appropriated 


for conversion by the removal of her fore turret, | 


in place of which she was given a hangar on the 
forecastle, surmounted by a flying-off deck 228 ft. 
long and 5) ft. wide. Fig. 12 shows the original 
design, and Fig. 10, on page 41, and Fig. 13, on 
this page, show her as she appeared on com- 
pletion in 1917.* The ship's high speed of at 
least 30 knots permitted a number of successful 
ascents to be made, both by aeroplanes and by sea- 
planes on trollies ; but she could only retrieve these 
machines by stopping to hoist them in, or by 
leaving this to the small carriers Pegasus and 
Nairana, which usually accompanied her. Hence 
Squadron Comdr. E. H. Dunning, D.S.C., deter- 
mined to attempt a landing on the flying-off deck, 
although it had not been designed with that in view. 
On August 3, 1917, in a Sopwith Pup fighter aero- 
plane (80-h.p. Le Rhone engine), this great pioneer 
made the first landing ever accomplished on a ship 
under way, by flying parallel to her course close 





* Figs. 10, 11, 18, 19, 
Imperial War Museum photographs. 


22 and 23 are reproduced from 
Ep., E. 


to her starboard side and dodging sharply to port, 
as soon as he had passed the bridge structure, in 
order to alight. On this occasion, the flight-deck 
party, composed entirely of officers, rushed out and 
clawed the machine from the air by main force. 
Fig. 18, opposite, vividly records this historic event. 
Dunning realised that this procedure would not 
ordinarily be practicable, and for his second attempt, 
two days later, directed that the aeroplane was not 
to be touched until it had landed; but this time the 
tyre of the starboard wheel burst, and the machine 
swerved over the side, to drown its pilot. 
Immediately afterwards, the Furious underwent 


further conversion, reappearing in March, 1918, | 


in the form 
Fig. 14, above. 


shown in Fig. ll, on page 41, and 
Figs. 15 and 16 have been added 


for comparison to show the five stages in the de- | 


velopment of her present-day form.* In the 1918 
conversion, she had her mainmast and after turret 
removed and was fitted with a landing deck 284 ft. 
long and 70 ft. wide, extending from the stern to the 
funnel. 


This deck was only connected with the| 


flying-off deck by walkways round the funnel, | 





* Figs. 15 and 16 are reproduced from Jane’s Fighting 
Ships by permission of the publishers, Messrs. Sampson 
Low, Marston and Company Limited.—Eb.. E. 





directly abaft which a screen of vertical ropes 
served as a buffer or crash-net, as shown in Fig. 19, 
opposite. The landing-deck was furnished with 
arrester gear, consisting of fore-and-aft wires a few 
inches apart, supported some 6 in. above it. Laid 
transversely across these wires at 30-ft. intervals 
were ropes with sandbags at each end, according to 
the rite of (oddly enough) Ely. The aircraft were 
fitted with skids in place of wheeled undercarriages. 
the intention being that fixed horns on the skids 
should engage beneath the fore-and-aft wires, 
while a hook released from the fuselage by the 
pilot would pick up the successive drag-ropes 
Preliminary tests were carried out on shore with 
the “mock-up” of the Furious’s landing deck, 
shown in Fig. 20, on page 50, but on the ship herself 
only three successful landings were accomplished 
with this arrangement; it was found that the 
funnel and superstructure caused dangerous eddies 
in the air stream over the deck, and, moreover, 
blanketed the fore part of it from the wind alto- 
gether. Nine other attempted landings were crashes; 
and the landing deck was not so used when this 
ship’s aircraft made their notable raid on Tondern 
in July, 1918, destroying the Zeppelins L 54 and 
L 60. Further modification of the Furious was de- 


| ferred, pending experience with the Argus and Eagle. 
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DEVELOPMENT OF NAVAL FLYING. 


17. H.M.S.“VINDICTIVE” 
Rg 1918 
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on the port side, along which aeroplanes could be 
transported. A profile of the Vindictive is given in 
Fig. 17, on this page. The landing deck was 193 ft. 
long and 57 ft. across at the widest part, and, 
in view of experience with the Furious, it was 
doubted whether landing would be practicable. 
Nevertheless, one successful attempt was made, 
but thereafter the Vindictive was placed in reserve 
until reconstructed as a seaplane carrier in 1925. 
The aircraft-carrier Argus was not completed 
until September, 1918, and, though she embodied 
most of the experience so painfully gained, she came 
too late to be of service in the 1914-18 war. It is 
worth remembering that the subsequent develop- 
ment of deck-flying had necessarily to be conducted 
at a peace-time tempo. The Argus, an uncom- 
pleted passenger steamer taken over for conversion 
in August, 1916, was (and is) a vessel of 14,000 tons, 
with a shaft horse-power of 20,000, which gave her 
a speed of 20 knots.* Her flight deck, 550 ft. long 
and 68 ft. wide, gave a clear unrestricted space for 
| operating aircraft, and by October, 1918, several 
| successful landings had been made on it in Pups 
and “ 14-strutters”’ fitted with orthodox wheeled 
undercarriages. The illustration, Fig. 21, on page 
50, shows a Pup, and Fig. 22, a Sopwith Camel, 
landing-on the Argus. The author is indebted to 
| Messrs. Hawker Aircraft, Limited. for Figs. 20and 21. 
| - For landing purposes, the lift used for conveying 
| the larger machines to and from the hangar, which 
ENGINE RAD | was situated roughly midway along the ship’s 
length, was lowered 9 in. below deck-level, with 
Fic. 18. ComMMANDER Dunninc Lanpine Sopwitn “‘ Pur” on H.MLS. “ Furious.” | the object of ensuring that the aeroplane, on running 
|into this shallow pit, should definitely engage the 
| horns on its undercarriage beneath the fore-and-aft 
| wires. A ramp, sloping up from the lift to the 
| forward half of the flight deck, prevented the wiping- 
| off of the undercarriage and forced the wires into 
| the horns with a braking action ; but there was no 
| actual arrester gear in the form of transverse ropes. 
| The lift-well, 60 ft. long by 18 ft. wide, was not only 
|rather small for the purpose described, but it was 
|also offset to starboard from the centre-line ; and 
| it is on record that, of the 25 landings achieved 
with this arrangement during 1920, no fewer than 
| 12 were crashes. Therefore the well was extended 
| to cover the whole width of the deck and with this 
| modification 500 landings were made, 40 of them 
being “ write-offs” and 90 involving minor damage. 
| During this period, a dummy funnel and bridge were 
| erected amidships on the starboard side of the flight 
| deck, and, as the pilots reported that these presented 
| no added difficulty, the carriers Eagle and Hermes 
| were completed with this arrangement in 1924. This 
| starboard position, which has been adopted for 
nearly all “island” carriers of all nations,+ was 
| chosen after a census of the pilots concerned had 
| established that every one of them, on seeing an 
| obstruction on the deck or receiving a “* wave-off,” 
| would instinctively turn away to port. The merits 
| and disadvantages of the “ island ”’ will be discussed 
| in more detail later. , 
| Shortly after the war, some experiments. were 
| made on the Isle of Grain with an entirely new form 
| of landing apparatus. This took the form of a long 
= jackstay stretched between two posts at a 
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Fic. 19. Sopwirrn “ Pup,” Frrrep wirn Skips, Lanpine on H.M.S. “ Furrovs.” 


* An illustrated description of H.M.S. Argus appeared 
or ee , in ENGINEERING, vol. 107, page 400 (1919). 

In August, 1917, it was decided to convert the | completed in October, 1918, as the Vindictive, with} + The Japanese carrier Hiryu, completed in 1938, 
cruiser Cavendish, then building at Harland and | a flying-off deck 106 ft. long and 50 ft. wide, con- | appears to have been the only example with the island 
Wolff's yard, to carry six aeroplanes ; and she was | nected to the landing deck by means of a gangway | on the port side. 
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height of some 20 ft. above the ground. A sizeable 
loop or ring of wire hung from this jackstay and was 
free to slide along it, and the intention was that the 
pilot should maneuvre his machine so that a hook 
projecting from the top centre-section engaged with 
the loop. A few landings (or rather “ catchings ’’) 
were made with this device in “ 1}-strutters” but 
the idea was not developed, although the later 
method whereby DH 53 and Grebe aeroplanes 
were hooked on to rigid airships in flight had some- 
thing in common with it. It had been the original 
intention that the jackstay should be used by large 
warships for the purpose of retrieving the aircraft 
flown from their turret platforms. 

The majority of the early deck-flying was per- 
formed in Sopwith Pup and Camel fighters. The 
former had a wing loading of about 5 lb. per square 
foot and a power loading of 16-4 lb. per horse- 
power; corresponding figures for the Camel were 
6 lb. per square foot and 11-5 lb. per horse-power. 
A feature of the Le Rhone rotary engines in these 
machines was the arrangement provided for con- 
trolling the speed. Petrol entered the crankcase, 
which served also as a carburettor, through a 
passage which was allegedly adjustable by means 
of a mysterious lever called the “fine adjustment,” 
mounted in the cockpit. If this lever were pulled 
back the motor spluttered and stopped, and if it 
were pushed forward the motor spluttered and 
caught fire; hence the engine speed was not really 
controllable by throttling, and the standard method 
of turning down the wick was by cutting off the 
ignition or “ blipping” in bursts. The writer is 
uncertain whether that magnificent Gallic aphorism 
* Cest brusque / C'est brutale !—mais ga marche !” 
was coined to describe this fantastic type of prime 
mover or the original countershaft gearbox for 
automobiles ; but it is clear enough that the early 
deck-landing pilots were, from this cause alone, 
faced with a task of exceptional difficulty. 

Progress continued in the Eagle. In this ship, 
the fore-and-aft wires along the flight deck were 
supported by hinged hurdles or flaps some 9 in. 
high and running athwartships, which had to be 
knocked down by the wheels of the aeroplane as it 
ran along the deck. Despite the fitting of specially- 
strengthened undercarriages, the extra weight and 
drag of which were unwelcome attributes, much 
damage was caused by this brutal treatment, 
especially if the aircraft yawed on landing. Analysis 
showed that the wires frequently turned a moderate 
landing into a bad one; moreover, their employ- 
ment meant that the pilot was caught like a blue- 
bottle on a fly-paper and, once he had touched down, 
had no chance of opening-up and re-ascending for 
another attempt. Therefore the wires were aban- 
doned, their place being taken by palisades, or 
fences erected at an angle of about 30 deg. to the 
horizontal on each side of the flight deck, with the 
object of preventing the aircraft from running over 
the edge. An earlier form of palisade, as fitted to | 
the Furious, is shown in Fig. 11, previously men- | 
tioned, and in Fig. 23, on page 50. The substantial 

made in the Eagle may be judged from the 
fact that in 1924 a de Havilland 9A biplane. notori- 
ously a “ hot ’’ machine to land in any circumstances, 
was successfully deck-landed on this ship. 

A feature introduced in the Eagle and Hermes 
was the “round-down” at the after end of the 
flight deck ; this minimised the risk that an aircraft 
approaching too low would have its undercarriage 
wiped off by the edge of a horizontal platform of | 
the Argus type, and also contributed to a smooth | 
air flow over the deck. 

The development of ship-flying in America was 
begun, or rather resumed, with the flush-deck 
carrier Langley, a converted fleet collier displacing 
11,500 tons, completed in 1922. She was intended 
as an experimental ship only, and her maximum 
speed of 15 knots was soon found to be quite 
inadequate for the purpose. The first deck landing 
on the Langley was made in October, 1922. 

The first Japanese aircraft carrier, the Hosho, 
which was completed in 1922 and ran her trials in 
March, 1923, was remarkable for providing an 
unobstructed flight deck over 500 ft. long on a dis- 
placement of 7,500 tons. It is interesting to recall 
that Japanese naval aviation was organised, 


Colonel the Master of Sempill (now Lord Sempill) in 
1921-25, when the whole art of basic and applied 
flying was expounded ab initio to pupils whose lack 
of mechanical sense and absence of initiative were in 
some way compensated by their zeal. The Mission 
included one pilot-instructor in deck-flying, and took 
out with it several types of deck-landing aircraft. 

With the re-appearance of the Furious in 1925, 
deck-flying may be said to have been firmly estab- 
lished. In her new guise, she had an unobstructed 
flight deck 700 ft. long and 80 ft. wide surmounting 
two superimposed hangars, and a short flying-off 
platform at the level of the upper hangar deck for 
operating fighters. The contour of the main flight 
deck was initially shaped to slope down into a well 
between the two lifts, extending for about one- 
half the total length of the deck, with the intention 
that fore-and-aft wires should be used, stretched 
between the two “ humps” in the manner already 
described for the Argus. This arrangement, how- 
ever, was abolished soon after commissioning, and 
the hump abaft the after lift was removed. The 
forward hump remained, and can be clearly dis- 
tinguished in profile views of the Furious as she now 
is. The Furious was larger and faster than her con- 
temporaries, and it was sound policy that kept her 
for a number of years in the Home Fleet, when 
she was always available for training in deck-land- 
ing and for testing new types of ship-planes. She 
was a popular and efficient vessel, nicknamed “ The 
Covered Wagon” by her ship's company from 
an obvious association of ideas. Though not a 
beautiful ship, she was relieved from the boot-box 
appearance of the Argus and the hashed-up ugliness 
of the Eagle by the fact that the clean massive 
outline of her superstructure had been cleverly 
blended into the really superb form of her origi 
hull ; the Furious was certainly handsome in a C- 
tional way. This question of appearance is impor- 
tant in new arms introduced to any of the Services, 
since what offends the eye will seldom appeal to the 
mind. 

The Furious was equipped with twin navigating 
positions, one each side of the fore end of the flight 
deck. This was in the days of divided control, 
when it was not permitted for more than 70 per 
cent. of the pilots in the Fleet Air Arm to be naval 
officers. Since the first batch of naval pilots did 
not complete their training until 1925, the majority 
being junior lieutenants, it followed that the senior 
administrative posts in connection with flying in 


officers. In these circumstances, the starboard 
navigating position was occupied by the ship’s 
captain, responsible for the ultimate control of air 
operations and for the safe navigation of the vessel, 
while the port position was tenanted by the wing 
commander charged with the administration of the 
ship as an aerodrome. It says much for the officers 
of both Services that this intricate arrangement was 
made to work as long and as well as it did, and it 


|may be stated that not one single accident was 


directly attributable to the perilous complexity of 
responsibilities thus shared. 
(To be continued.) 





THE INSTITUTION OF STRUCTURAL ENGINEERS.—The 
committee of the London Junior Members’ Section of 
the Institution of Structural Engineers has arranged a 
visit to an interesting structure in the East London 
Docks Area; this will take place on Saturday, July 24. 
Further particulars are obtainable from the Honorary 
Secretary, Mr. M. D. Edwards, 14, Havelock-road, 


| Croydon, Surrey. 





“Toe Farm Tracror.”—A useful pocket manual 
entitled The Farm Tractor has been compiled by the 
National Institute of Agricultural Engineering, Askham 
Bryan, York, for the general guidance of farmers and 
their employees. The booklet, price 9d., contains 
five sections, dealingrespectively with the principle 
and characteristic features of the internal-combustion 
engine, tractor components, tractor types, tractor 
operation, and, finally, maintenance. It is intended 
as an introduction to the makers’ instruction books rather 
than as a supplement or substitute. We note that 
particular caution is advised in starting suddenly or 
with a heavy load when the rear wheels of the tractor 
are in a hollow, or when heading up hill, lest the front 
end should rear up. This is a rather serious risk with 





equipped, and trained, by the British Mission under 





some types and has led to several bad accidents. 


carriers were for a number of years held by R.A.F. | 


PROBLEMS OF LAND 
DRAINAGE. 


By Ernest Lataam, M.Inst.C.E. 
(Concluded from page 24.) 


In order to obtain evidence, which he submitt+d 
ultimately at an inquiry held in 1936 by tie 
Ministry of Agriculture, the writer was given instrivc- 
tions to survey generally the conditions of a protective 
shingle formation in the south. The extent 
which sea water percolates through such a form: 
tion clearly indicates where excavation may | 
safely undertaken landwards of some specified 
limit, always provided, of course, that coast erosio., 
is not taking place with undue rapidity on the sea 
side. Over a long distance along this formation, 
test holes were sunk and timbered so as to permit 
water samples to be taken from them. The data 
thus obtained were valuable. Tests taken in March, 
1936, led to the conclusion that, in an ordinary, 
shingle beach such as is found on the English 
south and east coasts, where the grading runs 
from “‘compo’”’ up to ballast 2 in. or 3 in. in 
diameter, no percolation effect from the sea goes 
landwards more than 600 ft. Beyond that limit, 
therefore, excavation is safe so long as the hydraulic 
gradient through the shingle bank does not exceed 
1 in 100. 

One consideration in the flooding of lands by rain 
is the problem of preventing clay embankments 
from becoming unduly buoyant, owing to too large 
an amount of water content beneath their founda 
tions. There is always a certain amount of seepage 
in the form of laminar flow underneath defensive clay 
embankments, and it has always been considered 
necessary, by the marsh bailiffs or surveyors 
responsible, to hold the toe of the wall by what 
they term “ breakwater stone,” which may consist 
of Kentish ragstone, block chalk, Suffolk crag, or 
even a heavy medium like copper slag. Practical 
engineers hold that this weights the toe of the wall 
and prevents it from being thrust forward by earth 
or hydraulic pressure from behind. Recently, 
however, as a result of theoretical considerations, 
this loading of stone has been shown to perform 
another function, which was dealt with in a paper 
read before Section G of the British Association at 
| Dundee on August 31, 1939, by Mr. William H. 
| Ward, B.Sc., A.C.G.I. This paper, entitled “ The 
| Flow of Liquids through Beds of Granular Soils,” 
was reproduced in ENGINEERING and will be found 
on page 435 of vol. 148 (1939). In it, Mr. Ward 
showed that large stone dumped in front of a 
hydraulic head reduces the velocity of flow or 
seepage under earth embankments and, by reducing 
the buoyancy, causes embankments to have less 
tendency to slip forward under pressure. 

Inundation by the sea, however, seems to be 
more feared than trouble from the landward side. 
The inundation may be caused by two factors, 
namely, destruction of the wall by shipping, or 
a breach by sea action. Most ship impacts occur 
through failure of the steering gear or are due to 
fog, when the fairway is close to the protective 
walling, the face of which, therefore, must be 
heavily reinforced with layers of chalk and stone 
pitching or other suitable and flexible covering. 
Breaches in embankments by sea action are usually 
due either to the crest of the embankment being 
too low or to there not being sufficient ‘* body ”’ in 
the river wall itself to withstand pressure from the 
sea or river side. Where such breaches have 
occurred they can be closed by building a timber 
or steel framework across the breach, supported on 
piles and provided with open shutters to be closed 
on the first favourable neap tide. This method was 
adopted on an East-Coast river by the old Central 
Unemployed Board in 1906-7. It is very expensive, 
however, and experience has since shown that the 
closure by dumping block chalk, if this can be 
procured at reasonable prices on the site, is better 
practice. 

No memorandum on land drainage would be com- 
plete without a brief reference to “‘ fascine work ” 
as a suitable protection in certain cases for earthen 
or clay embankments subject to scour. This Dutch 
method is still little understood in this country. 








Not long ago, the writer had occasion to visit some 
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works of this character under construction on the 
south bank of a river on the North-East Coast. 
These works have been satisfactorily completed for 
a length of one and a half miles. They were under- 
taken to maintain the drainage outfalls under the 
control of a Catchment Board and are briefly 
described and illustrated in the Journal of the 
Ministry of Agriculture and Fisheries (Vol. XLV, 
No. 4: July, 1938). 

Between 1846 and 1888, on the south bank of this 
river, erosion had continued at the horizontal 
average rate of 15 ft. per annum. In 1935, the 
Catchment Board considered that the banks were in 
danger of collapse and that adequate flood banks as 
part of the drainage work for a tributary river must 
be undertaken. As the safety of a high road was 
also involved, the co-operation of the County Council 
was invoked and a design of works was decided on, 





locality, it was obvious that to dump them indis- 
criminately in order to build up the walls would 
be found very wasteful, both in construction and in 
future maintenance. The bed of the estuary con- 
sists of fine sand and silt, which, as borings have 
indicated, extends down to at least 40 ft. below the 
ground level. It was known, therefore, that no 
reliable natural foundation for the training walls 
was available within reasonable distance of the 
surface, and that an adequate artificial foundation 
was necessary in order to support the weight of the 
new walls; and, also, that it must be of such a 
nature as to resist the scour and erosion which would 
inevitably arise. 

After due consideration, the brushwood mattress 
system of foundation was decided upon, as it was 
known that this method had been used for many 
years with great success on similar land drainage 


consisting of brushwood mattresses loaded with works in Holland. Ample local supplies of brush- 
stonework. The principal object was to protect the | wood were available, the cutting and bundling of 
toe of the bank and to stabilise it against erosion | which provided much employment in the district, 
and to establish at intervals “‘ strong points ’—short | and the combination of this brushwood with the 
stone underwater and foreshore groynes, as well as| large quantities of silt always in suspension in the 


mattresses loaded with stone—at right angles to 
the river bank. These extend from beyond low 
water right down to the river bed. The river bed, 
in places, is 43 ft. below low water level, and the 
tide has an additional appreciable rise. The site 
is on a concave bend of the river and subject to 
violent scour. The Board believed that no form of 
construction other than fascine work was practic- 
able. On this contract, British labour was taught 
to construct mattresses and to place and load 
them. 

By the courtesy of Mr. A. R. Haynes, F.S.I., the 
following description of the process of mattress 
sinking is quoted: ‘* Before the mattress is sunk, a 
detailed survey of its future position has to be made 
and plotted so that any trimming or filling of the 
underwater slopes that is necessary can be carried 
out. At high water the mattress is towed to the 
site and buoyed, and anchors are run out to keep it 
in the desired position, given by lines of ranging rods 
on the shore. Care must be taken to keep the mat- 
tress afloat on the ebb tide. The stone barges are 
then towed to the site and moored alongside the 
mattress. Towards the end of the ebb tide the 
sinking commences, and the mattress is manceuvred 
into its final position by adjusting the anchor 
ropes. 

Planks are run out over the mattress from the 
barges, upon which the men stand while handling 
and dumping the stone. The ballasting must be 
dumped evenly although, for a start, a little more is 
placed towards the centre. In time, the mattress 
assumes a concave section, with extra weight along 
its centre and the support from the barges along the 
sides. In the meantime, men are laying quantities 
of stone along the inner sides of the barges so that 
it can be toppled overside quickly when the mattress 
is actually sunk. At the first word of command, 
the moorings are loosened and the mattress sinks 
down on to the bed. The essence of this particular 
operation is the rapid dumping of stone on to the 
sinking mattress, so that the weight prevents the 
cross currents in the water carrying it out of position. 
Thus, if all goes well, the mattress lies in its assigned 





waters of the river has resulted in the saving of 
many thousands of tons of expensive stone and 
chalk, while providing training walls which have 
proved satisfactory in every way. In order to avoid 
building up the level of the foundations of the wall 
to above low water by layers of mattresses sunk 
horizontally on top of each other, as may be required 
under certain conditions, the necessary dredging 
work, by bucket dredger loading into hopper 
barges, was undertaken in the vicinity, and the 
dredged material was dumped along the line of the 
new wall to form its core or hearting. When 
sufficient dredged material had been dumped to the 
requisite level, a brushwood mattress was sunk 
over it, extending on to the horizontal bed of the 
channel. In the course of two or three tides, it is 
generally found that the brushwood mattress and 
the comparatively small amount of stone used to 
sink it have become thoroughly permeated with 
silt and sand, so that the new foundation is one 
solid mass, ready for the actual training wall to be 
constructed, the foundation work being then above 
the level of low water. 

Here, again, many thousands of pounds have been 
saved on the training works by the construction of 
a brushwood core to the training walls, built on 
the underwater foundation, instead of clay or other 
such materials. The specially cut bundles of brush- 
wood, in varying sizes, are laid in horizontal layers 
to form the core of the wall. The bottom layer, 
which is the widest, is first placed in position, over 
a certain length, pegged down by stakes and hurdle 
work and a small quantity of stone, and left for 
two or three tides until thoroughly silted in. The 
stone is then removed and the next layer of brush- 
wood is laid, pegged and hurdled, and then is 
temporarily weighted with stone removed from the 
bottom layer and left until silted in, and so on. 
Thus the core of the wall is built up layer by layer, 
each layer staked to the one below, kept in position 
by hurdle work, and the whole thoroughly permeated 
by silt and sand. 

After the completion and thorough siltation of 


‘the brushwood core, the reinforced-concrete stakes 


position and is eventually consolidated by further | 244 beams to hold the footings of the stone pitching 


slag and natural siltation.” As a matter of fact, 
basic steel slag was largely used in place of stone. 

Another example of the use of fascine work in 
this country is the training work at the mouth of 
one of the Fenland rivers, through which some 
2,900 square miles of catchment area discharges. 
During the years 1935 to 1938, approximately 
two miles of training walls have been constructed in 
the estuary, and a further length of training wall is 
to be proceeded with. The works are being under- 
taken by a Catchment Board with the aid of a grant 
from the Land Drainage Department of the Ministry 
of Agriculture and Fisheries, and are being executed 
by contract and not departmentally, owing to the 
specialised plant and highly skilled labour required 
for this type of work. 

These works, it is believed, are unique as regards 
constructional detail so far as the British Isles are 
concerned. Owing to the conditions on the site 
of the works and the comparatively high cost of 
stone, chalk, and other such materials in this 
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are driven, followed by the placing of the stone 
pitching, which is hand-packed and hammered to 
ensure the smallest possible percentage of voids. 
The training wall is thus completed. These half- 
tide training walls, a portion of which has been in 
position for over four years under extremely exposed 
conditions as regards wave action, etc., have proved 
extremely satisfactory in every way, and so far 
no visible settlement has occurred over the entire 
length; neither has it been necessary to do any 
further maintenance work on the stone pitching. 
The works, including the dredging and the con- 
struction of the training walls, have been executed 
by the Dredging and Construction Company, 
Limited, under contract with the Catchment Board 
concerned, and the writer is indebted to Mr. Oscar 
Borer, B.E., M.Inst.C.E., for the information he has 
been good enough to supply concerning them. He 
also thanks Mr. Leopold Harvey, solicitor and clerk 
to several drainage authorities, for certain data he 
has supplied in connection with Fenland history. 





THE GAS INDUSTRY IN THE 
NATIONAL ECONOMY.* 


(Concluded from page 25.) 


Tuis fundamental difference in the economics of 
supply of electricity and gas may be shown graphically 
by plotting the cost of a useful therm, and the price per 
therm of gas or per unit of electricity, against the 
appropriate load factor ; hourly for electricity and daily 
for gas. In the graph reproduced on page 46, 
this has been done, and the normal range of exist- 
ing load factors is shaded to show more clearly the 
essentially different nature of the problems with which 
the two industries are faced in endeavouring to supply 
their commodities at minimum cost. The two sets of 
curves show the effect upon cost per therm or per 
kWh of variations in load factor. Each set consists 
of four curves, a, 6, c, and d, representing, respec- 
tively, the annual consumption of gas or electricity per 
consumer of 50, 100, 200, and 300 useful therms. 
The useful therms are calculated assuming an average 
utilisation efficiency of 50 per cent. for gas and 75 per 
cent. for electricity (at which 20 kWh are equivalent 
in use to 1 therm of gas), and the price figures on the 
three scales are thus made directly comparable. Two 
shaded areas, covering portions of the two sets of 
curves, indicate the range of load factors and con- 
sumptions likely to be experienced in supplying the 
two commodities for domestic requirements. 

A study of this diagram will show that a consumer 
taking 50 useful therms per annum (approximately 
equal to the cooking load) would consume electricity 
costing 1-6d. per kilowatt-hour if the load factor were 
20 per cent., whereas with a load factor of 40 per cent. 
the economic price would be just over ld. per kilowatt- 
hour. On the other hand, for this quantity of useful 
heat a gas undertaking operating with its load factor 
between 50 per cent. and 70 per cent. would be able 
to supply at about one-half the equivalent price, 
namely 0-5d. per kilowatt-hour. It is seen also that 
the reduction in cost of electricity by improving the 
load factor from 20 per cent. to 40 per cent. is about 
twice as great as the reduction to be obtained from a 
six-fold increase in consumption per consumer. In 
contrast to this, the improvement of the gas load 
factor, even to 100 per cent., would not show any great 
reduction in cost, but an increase in consumption per 
consumer from 50 useful therms to 300 useful therms 
per annum would halve the cost per therm. 

This contrast in economic factors arising from 
physical differences should form a sound basis for 
co-operation between the two great industries. It is 
the duty of both to improve fuel utilisation, giving the 
best possible service to the consumer at the least 
possible cost. If a load of poor hourly load factor, 
such as the cooking load which is now supplied by gas, 
were transferred to electricity, the price of gas would 
rise on account of the fall in consumption per consumer. 
At the same time, the price of electricity would rise 
owing to the costliness of a load of such intermittent 
nature, and both industries would have moved retro- 
gressively. The gas and electrical industries have each 
a case to state, and it will be necessary at the appro- 
priate time for these cases to be submitted to the 
impartial judgment of an authority charged with the 
responsibility of seeing that complementary develop- 
ment takes place in the best interests of the public. 

The practical realisation of co-operation on an 
economic basis will not be brought about unless the 
methods of charging for gas and electricity are designed 
so as to reflect the economic cost of supply. The terms 
as presented to the public must be attractive and 
simple. A pedantic insistence upon the strict equality 
of cost and payment for each portion of the load is not 
practicable. There must, however, be no offer made 
which could not be fulfilled if the public response led 
to its development to the limit. For example, a two- 
part tariff consisting of a fixed charge and a commodity 
price may be offered ; then the two-part tariff must be 
economic even though all consumers were to meet their 
entire needs by the use of the commodity at the terms 
quoted. It is extremely doubtful whether many 
electrical pre-war tariffs could have stood this test. 

It will be apparent that development in the use of 
gaseous fuel must take place very largely at the expense 
of raw coal. Some increase in demand there will be, 
due to the desire for a more adequate supply, parti- 
cularly for domestic hot water, but, in the main, 
development in improved fuel service must mean the 
replacement of raw coal by gas and electricity. The 
Coal industry will point out, however, that the most 
remunerative market for coal is and has been the 
domestic market, and that, if this market disappears, 
the price of coal to other users must increase. Un- 
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doubtedly, this situation must be faced and if the 
40 million tons of coal supplied to domestic users show 
a return of 4s. a ton more at the pithead, coal sold to 
industry and to the gas and electrical undertakings 
will have to make good the deficit due to the loss of 
the domestic market. This annual sum of 8,000,000/. 
must be spread more evenly over the total home 
consumption of 180 million tons. What would be 
unwarrantable would be any attempt to impede the 
progress of development of the refined fuels by com- 
pelling public utilities to pay so much more for their 
coal that they were forced, in effect, to subsidise the 
domestic raw coal market. Raw coal at present 
supplies the greater part of domestic heat require- 
ments. So long as the public wishes to use solid fuel, 
it can do so without the grosser disadvantages attached 
to its use. The intrinsic advantages of solid fuels in 
comparison with gas and electricity are their ability 


to be stored near the point where they will be required | 


for use, and their low cost per therm of potential 
heat. These facts indicate that the most profitable 
use of coke will be made when it is used to meet the 
heavy winter demands, where low cost and the avoid- 
ance of seasonal peaks on manufacturing plant are more 
important than flexibility of control. 


We cannot predict the cost of operating processes | 


yet to be developed, nor can we assume any coercion 
of the public to increase their use of our services, even 
though it may be in their own best interests so to do ; 
but a knowledge of the general direction in which we 
wish to move will enable us to foresee likely obstacles 
and to take steps for their removal before they hinder 
progress. Development has been slower than it might 
have been, largely because neither the public nor those 
who represent the public in the Government of the 
country have recognised the full 
of gas as a means of overcoming the disadvantages 
associated with the use of raw coal. Consider 
the case of a community whose requirements of fuel 
are typical of the average throughout the country. 


This township may be regarded as moderate in size | 


with a population of, say, 200,000 people forming 
50,000 families. It would have a normal proportion 
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of industrial premises, commercial buildings and resi- | 


dential quarters, with a gas undertaking and an elec- 
trical undertaking already in existence, but with coal 
being burnt in the raw state for the greater part of 
its fuel requirements. 


As the town is representative and not specific, it | 
will be neither particularly close to nor far from the | 


coalfields, and we may assume that coal is delivered to 
the town in bulk for 25s. a ton. 
would pay 45s. a ton for his coal. Coke would be sold 
in the domestic market for 44s. a ton, while the net 
revenue to the gas undertaking can be taken at 24s. 
aton. Tar might be expected to be worth 23d. a gallon 
and crude benzole ls. ld. a gallon. The yields obtained 
at the gas works from a ton of coal would be 75 therms 
of gas, 10 cwt. of coke, 10 gallons of tar, 3 gallons of 
benzole, 10 lb. of sulphur and 7 Ib. of ammonia. In 
estimating the cost of providing a gas supply, manu- 
facturing capital has been allowed at 13 per cent. per 
annum, that is, 5 per cent. interest, 5 per cent. on 
maintenance, and 3 per cent. on sinking fund, this 
latter allowing for renewal or amortisation in 20 years. 
On distribution capital, 10 per cent. per annum has 
been allowed, made up of 5 per cent. interest, 2 per cent. 
maintenance, and 3 per cent. sinking fund. No allow- 
ance has been made for consumer’s appliances, because 
it is assumed that business in appliances should be 
self-supporting. For consumer service an allowance 
of 20s. per consumer per annum is made. The costs of 
electricity supply are deduced from the returns of the 
Electricity Commissioners. 

Development of fuel supply in our town is considered 
in four stages. At the first stage, the position is 
broadly typical of pre-war conditions throughout the 
country. The consumption of gas per domestic con- 
sumer is 100 therms per annum. The use of electricity 
is on @ more generous scale than the actual pre-war 
position, an allowance of 680 units for each domestic 
consumer being assumed. The balance of the domestic 
fuel is mainly coal, though a little coke is used. The 
gas undertaking experiences a seasonal load factor of 
60 per cent., while the electricity load factor is 33 per 
cent. At the second stage of development, considerable 


progress has been made in the use of gas for water | 


heating in the summer months, and for such other 
loads (e.g., space heating in spring and autumn, and 
refrigeration) as would tend to improve the seasonal 
load factor of the gas undertaking. The use of coke 
has been developed to some extent to replace coal as 
a solid fuel. At this stage no assumption has been 
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TABLE IV.—DEVELOPMENT oF FUEL SuppLy, StaGes I-IV: Use or FUEL AND MEASURABLE 
ADVANTAGES OBTAINED. 
| . 
Stage I Stage LI Stage III. Stage IV 
Allocation of 300 useful therms per domestic consumer :— 
Gas. . . . oe ‘ ww 105 1S 212 
Electricity 17 17 26 26 
| Coke 8 28 124 6z 
Coal 225 150 - - 
| Load factor on utility undertakings, per cent. :— = Sees 
Seasonal load factor for gas i 60 70 60 54 
| Hourly load factor for electricity 33 33 50 5O 
a —- —— -— ————_— -— —— — — a —— —_ 
Total fuel used per annum :- 
Domestic—Coal, tons 225,000 150,000 Nil 
| Coke, tons 5,500 20,000 90,000 
| Gas, therms 5 x 10° 10-5 x 10° 15 x 10° 
| Electricity, kWh 34 x 10° | 34 x 10° | 52 x 10° 52 x 10° 
| Industrial—Coal, tons 224,400 | 201,900 228,600 138,600 
| Coke, tons 30,3800 53,300 20,000 108,000 
| Gas, therms 0-5 x 10° 0-5 x 10° 1-5 x 10° 1-8 1u* 
| Electricity, kWh | 68 x 16°} 68 x 10° 68 =x 10° 68 x 10° 
Total coal required :— TF eh aes 
For gas as such, tons os : 449,400 351,900 228 600 138,600 
For gas and coke production, tons 73,700 146,700 220,000 306,000 
For electricity production, tons 62,100 62,100 73,100 
Total, tons 585,200 560,700 517,700 
Products recoverable | | | oe 
Tar, gallons 737,000 | 1,467,000 | 2,200,000 3,060,000 
Benzole, gallons 221,000 440,000 | 660,000 918,000 
Sulphur, tons 330 660 | 880 1,360 
Ammonia, tons 230 460 690 | 960 
Local amenities :— 7 = 
| Smoke pollution of atmosphere (domestic), tons 6,100 4,050 Nil Nil 
| Smoke pollution of atmosphere (industrial), tons 2,240 2,020 2,286 | 1,386 
SO2 pollution of atmosphere (domestic), tons 9,170 6,300 | 2,700 | 1,350 
|; 802 pollution of atmosphere (industrial), tons 12,820 13,030 13,984 10,294 
| Total annual pollution, tons .. 25,400 18,970 13,030 
| {AA — | —__ _ - 
Solid fuel transported through streets for retail delivery, tons. . 30, 170,000 90,000 45,000 
Ash removal from domestic premises, tons ee ° oe 23,000 17,000 | 9,000 | 4,500 
Probable distribution of consumption per consumer, therms per a i 
annum :— 
Consumers taking below 100 30,000 10,000 5,500 | 
100 to 200 17,750 20,000 7,500 | 
200 ,, 300 2,000 14,000 | 12,000 | 
300 ,, 400 200 | 4,000 15,500 8,000 
400 ,, 500 50 | 1,850 5,500 12,000 
above 500 a 150 4,000 | 14,000 





modification of the method of charging for gas. At 
stage I, the charge for gas was a flat rate of 10-4d. a 
therm, but to reach stage II a type of tariff has been 
envisaged incorporating a fixed charge which for the 
| ordinary dwelling would be 40s. per annum, and 
| would entitle the user to a supply of gas at 6d. a therm 





that was reached in stage II to 60 per cent., but, of 
course, with an increased output. Coke is assumed 
| to have replaced coal entirely for space heating and 
for some water heating. At this stage of partial 
| development in the use of gas for domestic heating, 
| it is better that the available coke should be used for 


made as to the results of co-operation between the gas | for the first 300 therms and 4d. a therm thereafter. | the balance of domestic fuel requirements, as its effect 


and electrical undertakings to improve the electrical 
load factor, and annual consumption of electricity is 
not taken as being any higher than in the first stage 


(where it represents about double the actual use| use of gas has been extended to cover most of the water- | 


throughout the country in 1938). The consumption of 
gas per domestic consumer has increased to 210 therms 
per annum. This could not have happened without 





This is a type of tariff intended to represent the value 
| 


to the consumer of a continuously extending service. 
The third stage represents the state of affairs when the 


heating and occasional space-heating loads. The 
seasonal incidence of this latter has caused the gas 
undertaking load factor to fall from the 70 per cent. 





in reducing smoke emission is greater when used in this 
manner than when used industrially. Co-operation 
between the fuel utility undertakings has led to better 
balancing of the electrical load factor by using off-peak 
| current for water heating. The annual consumption of 
| electricity has increased to 1,040 units per domestic 
consumer without any increase in generation or dis- 
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Bore-MEASURING ATTACHMENT. 


Fic. 1. 
tribution plant. This represents an electrical load 
factor of 50 per cent. and permits a fall in the average 
price of electricity from 0-982d. per unit to 0-706d. per 
unit, a measure of improvement which probably repre- 
sents the practical limit of load balancing. 

At the fourth stage, the gas supply has developed to 
the point at which 50 per cent. of all domestic consumers 
have dispensed entirely with solid fuel and use gas 
exclusively for heating, while the other half continue to 
use gas and coke as they didin stage III. This develop- 
ment has resulted in an increase in gas consumption to 


424 therms per consumer per annum, but the load is | 


obviously more seasonal and the gas undertaking load 
factor has consequently fallen to 54 per cent. 

Detailed figures of the use of fuel and the measurable 
advantages obtained at each stage are given in Table 
IV, opposite. It impossible to express either 
numerically or graphically the greater convenience in 
running the homes of this town, or to evaluate the 
improvement in the conditions of living, the greater 
cleanliness and the effects of a purer atmosphere. 
Those items that can be measured show what immense 
progress is possible. Although the town as a whole 
consumes in stage IV nearly 70,000 tons of coal less 
per annum than in stage I, the amount of secondary 
products available for use in the town, or for sale 
outside, has increased four-fold. Atmospheric pollu- 
tion by smoke has been reduced to a point at which it 
no longer a serious nuisance. Sulphur-dioxide 
emission is confined mainly to industrial premises, 
where the problem can be tackled by treatment of 
waste gases. Transport problems of solid fuel and 
the costs of ash removal are both eased to the point 
at which they no longer hamper the life of the town. 
The capital investment in fuel utility services has 
increased by nearly 8/. per head of population, but the 
fuel bill of the average domestic consumer shows a 
substantial reduction. Both gas and electricity show 
an increase in use to three or four times the normal 
pre-war figure and the price of each has been reduced 
30 per cent. to 40 per cent. Within such a general 
scheme of development, a great deal of liberty is 
allowed to the individual consumer in selecting methods 
of fuel usage which accord with his particular taste. 
At each stage in the development the scheme is econo- 
mic and there is no necessity either to hesitate over 
commencing the expansion because the ultimate result 
is doubtful, or to insist upon progress being speeded-up 
artificially in order to reach an economic position 
within a limited term of years. Such a scheme is likely 
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than the much-discussed schemes of district heating, 
which require a high degree of standardisation in the 
equipment of homes and the habits of the people. 








Fie. 3. Locatrne Device ror CYLINDRICAL 
Work. 


, performance, there will always be men of initiative 

aiming to do far better than the minimum. The 
| possibilities of developments in the chemical conversion 
| of coal and the utilisation of its products are so great 
| that we may reasonably expect to attract, as indeed we 
| shall need to do, some of the keenest brains and most 
| courageous technicians in the country. Already we 
lean see the very great technical advantages to be 
obtained by producing and handling gas at pressures 
of many atmospheres, and by using a range of tempera- 
| tures from the highest that we now employ down to 
that of liquid air. We know, too, some of the possi- 
bilities of chemical synthesis from simple molecules. 
| The practical application of these principles will not be 
| brought about by the suppression of initiative ; rather 








In this attempt to depict numerically the progress | does future development require that greater scope and 
of coal-processing along lines already known to us, no | opportunities should be given to the younger men 
radical changes in technique have been presumed. | whose ideas are less likely to run in the traditional 
Little attention has been given to the full development | grooves. 


of the use of gas in commercial and industrial buildings. 


The reasons for giving so much attention to the domestic | 


consumer are that this class of consumer already pro- | ACCESSORIES FOR MECHANICAL 


vides the greater part of the demand for gas, that the 
need for improvement is greatest in the homes, and 


that progress is likely to be slowest in that field which | 
directly affects the lives and customs of millions of | duced in Figs. 1 to 3 on this page, are some new 


people. 


While the gas industry can plan to develop its public | mechanical 


service along lines similar to those suggested, it cannot 


|attachments for use with the 


| 





COMPARATOR. 
Tue devices illustrated by the photographs, repro- 
‘**Sigma”’ vertical 
comparator which is distributed by 
Messrs. E. H. Jones (Machine Tools) Limited, Edgware 


lay down detailed plans to take the place of individual | Road, The Hyde, London, N.W.9, and was illustrated 


initiative, and should not attempt to do so. 


ideas and experience of individuals and deriving from 
these the greatest common measure of agreement. 


is the first task, and appreciable progress in this direc- | neath the plunger of the measuring mechanism. 
When*it is found that certain | newer instruments this mechanism does not differ 


tion has been made. 


| 


The plan | and described in ENGINEERING, vol. 150, page 290 
itself can be built up only by taking into account the | (1940). 


Reference to that article will show that the 
original instrument is provided with a plain circular 


This | table on which the work is placed immediately under- 


In the 


ideas have a substantial measure of support and certain | materially from that originally fitted, though there 


lines of development are agreeable to the majority, | are one or two minor alterations in the mounting. 


It 


these ideas or lines of development can be pursued. | will be noted, for example, that the segmental dial is 
Due weight must be given to the quality of the products, | 


to the uniformity of supply and to the adequacy of 
consumer service. The only rational procedure is to 
ascertain the best existing practice in these several 
respects, and to assist the industry as a whole to bring 
the general level up to that of the best. It may be 
found that, for one reason or another, some under- 
takings are not able to achieve this standard. Perhaps 
their resources are too small, or there are local difficulties 
to be faced. Under the pressure of war conditions, 
notable advances in mutual help have been made and 
it is inconceivable that these advantages will be thrown 
away when peace returns. 


as a whole and this assistance may well develop into 
| regional or other forms of control. Some of the stan- 
| dards which we shall have to regard as the criteria of 
| good gas service have been defined in the Reports of 
the Committees of Enquiry set up by the Institution of 
| Gas Engineers. 

It is sometimes said that the establishment of stan- 


|dards destroys initiative, but surely the standards 


| themselves have been created through the initiative of 


to appeal far more to those who wish to see the practice | individuals, and it is to be expected that, while pre- 
of fuel utilisation improved by public enlightenment | scribed standards will form the minimum for general 





The situation must be met | 
by assistance to those in need of it from the industry | 


now graduated in white divisions and figures on a dark 
ground instead of black graduations on a white ground, 
and that the moving pointer is visible through a slot 
in the dial, the limit pointers being above the dial. 
Experience has shown that these modifications facilitate 
the reading of the instrument. It may be mentioned 
that the comparator may be now obtained with mag- 
nifications of 500/1,*1,000/1 or 1,500/1, and in four 
capacities ranging from 6 in. to 20 in. 

The new attachments now provided are carried on 
the circular table, and are of two types. The first type, 
shown in Fig. 3, is an adjustable locating stop designed 
to facilitate the placing of cylindrical work with its 
diameter exactly in line with the plunger. It should 
be pointed out, however, that the attachment is 
intended for the rapid handling of mass-produced com- 
ponents which have to be inspected to ordinary com- 
mercial limits and is not recommended for use where 
extremely high precision is necessary. The attachment 
consists of a rectangular table formed with V-ways 
at the sides and attached to the standard work-table. 
A bracket with a sloping front is mounted on the ways 
along which it can be moved to the required distance 
from the plunger axis. A knurled knob on this bracket 





enables it to be securely locked in the desired position. 
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The inclined face of the bracket is furnished with 
sliding ways carrying a small saddle, to the underside 
of which is attached a hardened strip finished with a 
V-edge. This strip can be distinguished in Fig. 1 
by its dark shade compared with the saddle. The 
saddle and strip are set by hand to the required 
height on the bracket face and the saddle is then 
locked by means of the knurled knob seen at the back 
of the bracket. It will be obvious that the lower face 
of the V-strip forms a tangent to the work, so that 
once the setting has been effected, it is only necessary 
to roll the work up against it to ensure that the diameter 
of the work coincides with the axis of the plunger. The 
setting is done by means of a master gauge and work 
up to 6 in. in diameter can be dealt with. 

The second attachment is designed to facilitate 
the checking of the diameters of internal bores. This is 
shown in Fig. 1. In this case also a secondary table is 
attached to the standard worktable. A bracket 


mounted on the secondary table is secured in position | 


relative to the plunger axis by means of three set 
screws bearing on the edges of the table. The bracket 
is provided with a projecting mandrel. An opening on 
the top surface of the mandrel permits a pointed plunger 
to protrude above that surface. The plunger is formed 
on the short arm of a lever, the end of the long arm o' 
which is seen projecting from the bracket underneath 
the vertical plunger of the instrument. 
be gauged is slipped over the mandrel and movements 
of the plunger in the top of the mandrel are trans- 
ferred to the plunger of the instrument, and in this way 
variations in diameter from the standard are readily 
measured. By turning the work round on the 


mandrel, any variation in the diameter of the hole can | 


be detected. The mandrel is, of course, arranged to 


suit the work; special mandrels, it may be noted, are | 
In Fig. 2 | 


now being used to check holes of 4,-in. bore. 
is shown an arrangement for checking blind bores. For 
this purpose a spring-loaded locating ring is provided 
to slide on the outside of the mandrel. This ring has 


an accurately-ground face against which the work is | lighting, heating and domestic appliances. In cases 
held, so that the bore being checked is always concentric | a ww syn B : ; 
Erroneous readings due to the | that which is favoured is given first, with the intention 


with the mandrel. 


tilting of the work which would otherwise be possible, . 
| The alternative terms are given below the preferred 


are thereby prevented. 


The comparator and the accessories are made by | 
Limited, | 


Messrs. Sigma Manufacturing 


Letchworth. 


Company 





Tae INSTITUTION OF ELECTRICAL ENGINEERS.—The 


result of the ballot to fill the vacancies on the Council | 
of the Institution of Electrical Engineers, which will | Position of the definition in the sub-section. 
occur on September 30, has now been announced. | ¢xample, Definition No. 6105, is the fifth definition 
Colonel Sir A. Stanley Angwin, D.S.O., M.C., T.D., | 
B.Sc. (Eng.), has been elected President ; Mr. T. G. N. 


Haldane, M.A., and Dr. E. B. Moullin, M.A., vice- 


presidents; and Mr. E. S. Byng, honorary treasurer. | cancelling B.S. specifications Nos. 3F. 15 and 3F. 32 
Four members, two associate members and one com-/| have recently been issued. 


panion have been elected ordinary members of 
Council. These are Brigadier F. T. Chapman, C.B.E., 


D.Sc. (Eng.), Mr. J. Hacking, Mr. A. L. Lunn, and/ of manufacture have been amplified; that the toler- 


Dr. J. L. Miller (members); Mr. J. S. Forrest, M.A., 
B.Se., and Mr. E. C. 8. Megaw, M.B.E., B.Sc. (associate 
members); and Mr. E. Leete (companion). 





PRESENTATION TO Mr. G. E. BatLey.—At a meeting 
of the Management Board of the Engineering and Allied 
Employers’ National Federation, held on June 24, an 
engraved silver tray was presented to Mr. G. E. Bailey, 
C.B.E., M.Sc., M.1.E.E., M.1.Mech.E., M.I.P.E., works 
director of the Metropolitan-Vickers Electrical Company, 
Limited, in recognition of his work for the Federation 
sinee 1921. After acting as vice-president for a number 
of years, Mr. Bailey was elected President of the Federa- 
tion in May, 1940, succeeding Sir Charles Craven, and 
served in this capacity until February, 1943. To mark 
their appreciation of his work on their behalf, the General 
Council appointed Mr. Bailey a trustee of the Federation, 
thus enabling them to retain the benefit of his wide 
knowledge of engineering problems. 





HyprRo-ELEcTRIC POWER PLANTS IN SWEDEN.—The 
difficulty of obtaining coal and oil from abroad to satisfy 
the requirements of Swedish industries has led to in- 
sistent demands for the utilisation of water-power. The 
country’s water-power resources are therefore being 
developed with much greater rapidity than would have 
been the case in normal circumstances. It is estimated 
that the capacity of Swedish hydro-electric plants, which 
totalled 1-97 million kW at the end of 1941, will have 
been increased to at least 2-4 million kW by the end of 
1944. Some 35 per cent. of this total will be generated 
in State-owned power stations. The available reserves 
of water have been increased by the creation of many 
new storage reservoirs. This has been accomplished by 
the erection of dams across the outlets to lakes, and 
this work has increased the total volume of water avail- 
able in the reservoirs to over 21,000 million cub. metres. 
This figure, it is stated, is equivalent to a potential energy 


| that to obtain the fullest benefit from the use of 
| diamond cutting tools, it is essential that they be 


The work to | operated under suitable conditions. 


| which have been prepared by the Tool Technical Panel 


| and mounting of machines, and the setting of the tools. 











four times greater than that available at the end 
of 1932. 


BRITISH STANDARD 
SPECIFICATIONS. 


The following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Diamond-Tipped Boring Tools—War emergency 
specification, B.S. No. 1120-1943, covering diamond- 
tipped boring tools, has recently been published. It 
has been prepared by co-operation between the British 
Standards Institution and the Tool Technical Panel of 
| the Ministry of Supply Diamond Die and Tool Control. 
| The standard is primarily a dimensional one and pre- 
| scribes the dimensions for seven sizes of boring tools 
| suitable for holes from j-in. in diameter upwards. 
| Each diameter of tool is standardised in a variety 
| of lengths to permit of alternative methods of mount- 
|ing them in the boring bar. A code system is given 
| to facilitate ordering the tools according to their 
| standard diameters and lengths. Full details are given 
| for the cutting angles and the position of the diamond 
| relative to the axis of the tool. It has been realised 





The introduction 
to the specification, therefore, includes some notes 


to give guidance in regard to such matters as the 
smooth running of machine spindles, the foundations 


[Price ls., postage included.] 

Glossary of Electrical Terms.—Parts 5 and 6, of 
B.S. No. 205-1943, which is the revised edition of the 
“Glossary of Terms used in Electrical Engineering,” 
have now been issued. Part 5 contains Section 6, 
covering electro-chemistry, and Section 7, covering 
traction; and Part 6 contains Section 8, which covers 


in which two or more synonymous terms are in use, 
that this term should gradually displace the others. 


terms and in less prominent type. Each individual 
definition has assigned to it a 4- or 5-digit number. 
The first one or two digits (in the thousands place) 
represent the Section. The section number with the 
following digit in the hundreds place represents the 
sub-section and the last two digits represent the 
For 


of sub-section 61, which is in Section 6. 
postage included. } 
Hemp Ropes and Cordage.—Revised specifications 


[Price 2s., 


The first, now numbered 
4F. 15, covers hemp lines and ropes, and the principal 
alterations which have been made are that the details 


ances on the circumference of the lines have been 
increased ; that the minimum breaking loads have 
been adjusted; and that a new appendix has been 
added, describing the method of determining the 
number of turns per foot in the strand. The second 
specification, now numbered 4F. 32, relates to hemp 
cordage, and in this also, the details of manufacture 
have been amplified and the minimum breaking load 
of the smaller lines have been slightly increased. 
[Price ls. net each, and Is. 3d. postage included.] 





BOOKS RECEIVED. 


Oil and Petroleum Year Book, 1943. A Record of Com- 
panies Interested in the Oil Industry (Producers, Refiners, 
Transporters, Dealers and Oil Finance) Operating in all 
Parts of the World. Compiler: WALTER E. SKINNER. 
London: Walter E. Skinner, 20, Copthall-avenue, 
E.C.2. [Price 12s. 6d. net.) 

Fitting, Small Tool Making, Lathe Work and Screw 
Cutting. By A. E. LEESON and PETER SAMSON. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
3s. 6d. net.) 

The Journal of the Iron and Steel Institufe. Volume 
CXLVI. 1942. No. Il. Editor: K. HEapiam- 
MOBLEY, Secretary. Assistant Editor: A. E. CHaTTIN, 
Assistant Secretary. London: Offices of the Institute, 
4, Grosvenor-gardens, Westminster, S.W.1. 

United States Geological Survey. Bulletin 916-H. Transit 
Traverse in Missouri. Part 8. West Central Missouri, 
1906-1937. By J. G. Sraack. Washington: Super- 
intendent of Documents. [Price 20 cents.] 

The Ohio State University. The Engineering Experiment 
Station. Bulletin No. 114. A Study of Glaze Stresses. 
By WILLiAM C. BELL. Investigation in Co-operation 
with the Edward Orton, Jr., Ceramic Foundation. 


Columbus, Ohio, U.S.A.: The Director, The Engineer- 
ing Experiment Station, The Ohio State University. 


PERSONAL. 


Mr. G. W. HAYTER has been elected chairman of the 
Northern Section of the Institute of Transport for the 
session 1943-44. Mr. R. H. Hunt has been elected 
chairman of the Yorkshire Section of the Institute. 

Srr Rospert A. Watson Watt, F.R.S., Scientific 
Adviser on Telecommunications, Air Ministry, has 
received the honorary degree of LL.D. of the University 
of St. Andrews. 

Mr. R. H. Porr has succeeded the late Sik ALrrep 
BAKER as a representative of the London County Counci] 
on the Board of the Port of London Authority. 

Dr. J. V. N. Dorr has received the honorary degree 
of D.Se., of Columbia University, New York. 

Mr. G. J. WriiiaMs, A.Inst.M.M., has been released 
from the Army and is now working with the Gold Coast 
Geological Survey Department. 

Mr. WILLIAM OBARLES FARNSWORTH, of Kettering, 
who was elected President of the Chartered Surveyors’ 
Institution last January for the remainder of the 1942-43 
session, in succession to the late Mr. GEOFFREY VIGEKs, 
has now been re-elected President for the 1943-44 session. 


Mayor-GENERAL M. N. MacLeop, D.S.O., M.C., has 
retired from the position of Director-General of the 
Ordnance Survey and has been succeeded by Masor- 
GENERAL G. CHEETHAM, D.S.O., M.C. 


Mr. THomas P. HEADLAND has been elected President 
of the Association of Engineering Distributors. 


Mr. W. E. Porrerton, M.I.H.V.E., has been ap- 
pointed general manager of Messrs. Mumford Bailey and 
Preston, Limited, Newcastle House, Clerkenwell Close, 
London, E.C.1. 

Mr. D. W. Nuwy, P.A.S.L., has been appointed Build- 
ing Costs Research Officer in the Directorate of Post- 
War Building, Ministry of Works. 

THE BROADWAY ENGINEERING COMPANY, LIMITED, 
inform us that their head office address is to be changed 
to Watford By-Pass, Watford, Herts. (Telephone: 
Watford 6681). On and after August 3, all communica- 
tions should be sent to that address. 

Mr. P. T. Jenkins, H.M. Inspector of Mines for the 
Swansea Division, has removed his office to 10, Northamp- 
ton-place, Swansea (Telephone: Swansea 3384). The 
telegraphic address remains the same as hitherto, namely, 
** Mines Inspector, Swansea.”’" After normal office hours, 
urgent messages should be sent to Mr. Jenkins at his 
private address, 1, Eden-avenue, Swansea (Telephone: 
Swansea 2706). 

MR. ERNEST LATHAM, F.C.G.L., M.Inst.C.E., 
M.I.Mech.E., has removed to 29, Pine-avenue, Gravesend, 
Kent (Telephone : Gravesend 207). 

Mr. T. E. Gotpup has been appointed chairman, and 
PROFESSOR WILLIS JACKSON, D.Sc., D.Phil., vice-chair- 
man, of the Wireless Section of the Institution of Electri- 
cal Engineers for 1943-44. 

Mr. O. L. Prowpe, C.M.G., B.A. (Cantab.), M.Inst.C.E., 
has retired from the firm of Messrs. Sir M. MacDonald and 
Partners, chartered civil engineers, 72, Victoria-street, 
London, 8.W.1, and Mr. W. L. Lowge-Brown, D.Eng., 
M.Inst.C.E., M.Inst.W.E., has entered into the partner- 
ship. The other partners, in addition to Sm Murpoca 
MacDonaLp, K.C.M.G., C.B., M.Inst.C.E., M.P., are 
Mr. R. H. MacDonaLp, B.Sc., A.M.Inst.C.E., and Mr. 
A. M. MacDONALD, B.A. (Cantab.). 

The honorary degree of Doctor of Laws of the Uni- 
versity of Birmingham has been conferred upon SIR 
EDWARD APPLETON, K.C.B., M.A., F.R.S., and Mr. 
H. R. Ricarpo, B.A., F.R.Ae.S., M.1.A.E., M.I.Mech.E., 
F.R.S. 

Mr. J. S. W1iis has been elected chairman of Ribble 
Motor Services, Limited, in place of Mr. 8S. E. GaRCKE, 
who has resigned the chairmanship but retains his seat 
on the board. Ribble Motor Services, Limited, is one 
of the British Electric Traction Group of omnibus 
companies. 





PENETRATION OF Woop BY GLUE.—An account of 
some work done in the United States and elsewhere on 
the penetration of wood by glue is given in Bulletin No. 7, 
July, 1943, issued by Messrs. Aero Research, Limited, 
Duxford, and the data should be of considerable 
interest to manufacturers of plywood and others con- 
cerned with glued wood. Excessive penetration into the 
wood starves the joint of the glue, which is applied with 
the express purpose of holding the opposed surfaces 
together, and is therefore undesirable, apart from waste of 
glue. The factors involved in making a satisfactory joint 
include viscosity, rate of setting and hardening, the 
nature of the glue, the procedure adopted in the hot 
press, the moisture content of the wood, the thickness 
of the press cover boards, etc. All these factors are 
discussed in the Bulletin, which is illustrated by 
reproductions of microphotographs showing a good 
strong joint in hardwood and a defective joint resulting 





{Price 40 cents.] 





from excessive penetration. 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel Trade.—Government orders for steel 
material are being executed satisfactorily. There is no 
reduction in the demand for plates, but sheetmakers 
have taken over some plate work, and this has allowed 
steelworks to concentrate on the heavier types. The 
demand for sheets continues on a high level. Re-rollers 
are experiencing a shortage of semies. Tube makers are 
working steadily, although not at the level reached in 
pre-war times. Firms reconditioning old tubes are 
busily employed. Scottish boilermakers are not receiving 
many orders, as these are apparently being placed with 
English firms. Attention having been called to the 
matter, one Government department has agreed to 
“gone” their orders in future. Market quotations are 
unchanged and are as follows :—Boiler plates, 171. 12s. 6d. 
per ton; ship plates, 161. 3s. per ton; sections, 151. 8s. 
per ton; medium plates, 4 in. and thicker, rolled in 
sheet mills, 211. 158. per ton; black-steel sheets, No. 24 
gauge, 221. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for home 
delivery. 

Malleable-Iron Trade.—W ork in the Scottish malleable- 
iron trade is continuing steadily as supplies of raw 
materials are satisfactory. The current prices are as 
follows :—Crown bars, 151. 12s. 6d. per ton; No. 3 bars, 
131. 128. 6d. per ton; No. 4 bars, 131. 17s. 6d. per ton ; 
and re-rolled stee] bars, 171. 15s. per ton, all for home 
delivery. 

Scottish Pig-Iron Trade.—The scarcity of hematite 
and other low-phosphorus irons continues, but foundry 
and basic irons are in good supply. The following are 
the current market quotations :—Hematite, 61. 18s. 6d. 
per ton; basic iron, 61. 0s. 6d. per ton, both delivered 
at the steelworks ; and foundry iron, No. 1, 61. 5s. 6d. 
per ton; and No. 3, 61. 3s. per ton, both on trucks at 
makers’ yards. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 
The Welsh Coal Trade.—It has been estimated that 
during the recent irregular strikes in the Swansea Valley, 
South Wales lost some 15,000 tons to 20,000 tons. of 
output, and the number of man-shifts lost was about 


28,000. Assuming that the average shift wages at the 
collieries concerned was the same as for the whole coal- 
field the loss in wages would not have been far short of 
25,0001. Meanwhile a conference of miners from all parts 


of the coalfield condemned these lightning strikes, which 
were stated to. be a setback not only to the Miners’ 
Federation, but also to the cause of the United Nations. 
The world situation was explained by the president, Mr. 
Arthur Horner, and by Mr. D. R. Grenfell, M.P., and 
Mr. James Griffiths, M.P. Delegates complained of the 
actions of employers and managers which, they alleged, 
were provocative of immediate strike action. It was 
stated that steps would be taken to remove the causes 
of provocation and an assurance was given by the con- 
ference that every effort would be made to maintain 
discipline so as to secure the maximum unity in the Federa- 
tion ranks towards the goal of full production. A brisk 
inquiry was circulating in all sections of the steam-coal 
market during the past week. In view of the shortage 
of supplies of all the better qualities, however, the amount 
of new business that could be negotiated was very small. 
On export account, business was still chiefly confined to 
the North African and the coaling-depot trade, although 
a goéd demand was circulating from Spain, Portugal and 
Eire for the inferior coals. The best large qualities were 
in good demand, but supplies were well sold ahead and 
the tone was very firmly upheld. The sized classes were 
firm and were well booked, while the scarcity of the 
bituminous smalls was again acute, and the occasional 
odd lots available commanded high prices. Best dry 
steam smalls were busy but the inferiors were slow and 
dull. 

Swansea Steel-Sheet Industry.—It is stated in the 
weekly market report of the Incorporated Swansea 
Exchange that there has been no appreciable change in 
the condition of the tin-plate market and that the 
business done, in both the home and the export trade is 
limited. The demand for steel sheets continues to be 
fair, but the orders on makers’ books are sufficient to 
keep the rolling mills working to capacity for a long time 
to come. There is an insistent request for the heavier 
and better qualities of iron and steel scrap which are not 
in abundant supply, but, on the other hand, dealers 
find some difficulty in disposing of the lighter and 
inferior grades which are available in large quantities. 
The distribution of supplies of tin is controlled and the 
price is provisionally fixed at 275l. per ton. 





TIN FROM THE BELGIAN ConGo.—Whereas exports of 
tin from the Belgian Congo totalled only 1,250 tons in 
1930, exports during the present year are expected to 
reach nearly 20,000 tons. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Producers of iron and steel are 
now able to meet current requirements of national 
importance and are not greatly in arrear with deliveries. 
Allocations of tonnage to priority buyers are on a 
sufficiently large scale to necessitate the maintenance of 
maximum outputs. The production of one or two 
commodities now slightly exceeds the demand, but in 
the case of some descriptions of material, requirements 
are sufficient to tax the sources of supply almost to the 
limit. The aggregate tonnage stored is small and in- 
creased imports of certain materials are needed to re- 
plenish stocks. 

Cleveland Iron Trade.—Transactions in Cleveland pig 
are confined within narrow limits, the output being still 
intermittent and light, but foundry-iron consumers have 
no difficulty in obtaining supplies from other producing 
centres. 

Basic Iron.—The production of basic iron is sufficient 
for the requirements of makers’ own consuming depart- 
ments, but leaves no surplus for use elsewhere. 

Hematite and Low-Phosphorus Irons.—The demand for 
hematite and various grades of low-phosphorus iron is 
still greatly in excess of the supply. The recent increase 
in output only slightly eased the stringent position, but 
with better supplies of rich ores coming forward, a 
further enlargement of production in the near future is 
confidently expected. In the meantime, careful control 
of distribution is being continued ; authorised users are 
str’ctly rationed and are urged to make the most of 
substitutes. Qualities of iron required for the production 
of engineering castings are somewhat scarce. 

Manufactured Iron and Steel.—Deliveries of semi- 
finished iron are being made on a satisfactory scale and 
while the increased supply of home-made steel semies is 
not sufficient to meet the very heavy present require- 
ments, the use of imported commodities is necessary only 
occasionally. Manufactured-iron works are well em- 
ployed, largely in the production of heavy descriptions 
of material. The heavy make of carbon steel is passing 
steadily into use and the demand for special and alloy 
qualities shows no diminution. Producers of nearly all 
finished commodities have as much work on hand as 
they can handle, but orders for heavy joists can still 
be placed for reasonably prompt delivery. Conditions 
prohibit the acceptance of new contracts for light sections 
except for distant delivery dates. All plate mills are 
operating at full capacity, and the prospective outputs 
are fully sold for the current quarter; there are reports 


of fairly substantial bookings for delivery beyond the | 


present allocation period. The demand for ship, tank, 
boiler and armour plates continues on a large scale, and 
sheet makers have a great deal of work on hand. There 
is no reduction in the demand for railway requisites, pit 
props and colliery roofings. 

Scrap.—The scrap position generally is fairly easy, 
but the better grades of cast iron are readily taken up 
and good heavy steel is in great demand. 





UniTep StTaTes ExcisE Tax ON SOLID FUEL.— 
A United States Treasury Decision (T.D. 50837), 
published on April 1, contains the information that coal, 
coke, and coal or coke briquettes imported from Canada, 
the United Kingdom, Soviet Russia and Mexico and 
entered for consumption, or withdrawn from a warehouse 
for consumption, during the calendar year 1943, will be 
exempt from the tax of 10 cents per 100 Ib. prescribed 
in the Internal Revenue Code Section 3423. 





UNATTENDED GAS-PRODUCER VEHICLE REGULATIONS. 
—Regulation 82 (3) of the Motor Vehicles (Construction 
and Use) Regulations, 1941, provides that a motor 
vehicle may not be left unattended unless the engine is 
stopped. It is, however, often desirable that the engines 
of vehicles using producer gas and engaged on work 
imvolving frequent short stops should be kept running 
in order to maintain the gas supply and to enable the 
vehicle to move off without the use of petrol and without 
delay. On the other hand, the driver must be able to 
leave the vehicle to effect deliveries or for other reasons. 
The Minister of War Transport, therefore, proposes to 
amend the above Regulation to permit a motor vehicle 
propelled by producer gas to be left unattended without 
the engine having been stopped. To reduce the risk 
of accidents, the Minister wishes to impress on operators 
of producer-gas vehicles the necessity of ensuring that 
the hand brakes of these vehicles are maintained in a 
fully effective state, and he will instruct his vehicle 
examiners to pay special attention to this matter. The 
attention of users is drawn to the fact that, if they wish 
to take advantage of this concession they must make 
provision to enable them to comply with the Ministry 
of Home Security Order as to immobilisation in those 
areas where it still applies. This may be accomplished 
by adopting a locking device on the steering wheel or 
on a road wheel. 


NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF FUEL.—Wednesday, July 21, 2.30 p.m., 
The James Watt Memorial Institute, Great Charles- 
street, Birmingham. ‘“ Radiant Heat for Industrial 
Processes ‘ Infra-Red’ by Gas,”’ by Mr. L. W. Andrew 
and Dr. E. A. C. Chamberlain. 


ROYAL AERONAUTICAL Society.—Friday, July 23, 
5.30 p.m., The Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
General discussion on “‘ The Education and Training of 
Aeronautical Engineers.’’ 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—In some branches of the engineering 
industry production is somewhat reduced as a result of 
holidays and changes in munition requirements, but the 
lull is likely to be only temporary. In the mining engin- 
eering sections, there is no reduction in the demand for 
coal-cutting machinery, conveyors, and various renewal 
and repair parts, the scarcity of which has been hampering 
coal production. There is no diminution in the orders for 
wire ropes for colliery undertakings, and for shipping 
companies and port authorities. This puts a strain 
upon the wire-rod rolling mills, products from which, in 
pre-war days, were supplemented by imports of the 
cheaper qualities from the Continent. The wire-drawing 
industry is also extremely busy. Soft basic wire rods are 
quoted at 171. 7s. 6d., and hard basic at 211. 2s. 6d. per ton. 
Steelmakers are heavily booked, and are experiencing 
the benefits of shipments of ores from North Africa. 
More hematitie .ron is available. Local brands of pig- 
iron are in good supply, and there is ample iron and steel 
scrap for re-melting. The production of basic steel 
is very heavy and basic-steel billets are quoted at 
131. 17s. 6d. per ton for 0-42 per cent. to 0-60 per cent. 
carbon, rising to 151. 7s. 6d. per ton for over 0-90 per cent. 
carbon. Acid case-hardening steel billets are quoted at 
161. 12s. 6d. per ton. Ferro-concrete bars are quoted at 
161. 19s. 6d. and untested hoops at 181. 7s. 0d. per ton. 








Of late, greater attention is being directed to finished iron, 
the production of which is below requirements, so that it 
| is necessary to bring in supplies from surrounding areas. 
Crown bar iron is quoted at 151. 12s. 6d. perton. Derby- 
shire pig-iron is in strong demand, No. 4 forge (puddling) 
being quoted at 124s. 6d., No. 4 forge (foundry) at 
126é. 6d. and No. 3 foundry at 127s. 6d. all per ton. 
The production of Lincolnshire pig-iron is very heavy, 
and is largely used at the steel plants of Scunthorpe and 
Frodingham. There is very little scope for the develop- 
ment of business for other than war requirements, but 
steel and engineering firms are paying close attention to 
the maintenance of contacts with firms from whom 
business will be derived after the war. The home rail- 
ways are good customers for a variety of materials, 
including wheels, axles, buffers, and springs, and parts 
for the construction and repair of locomotives and wagons. 
The wagon-building and repair shops are busily occupied, 
and there is a strong demand for drop forgings and 
stampings. 

South Yorkshire Coal Trade.—The coal position is 
satisfactory at the moment, but the Fuel Controllers 
anticipate a shortage during the winter, and are impress- 
ing upon works executives the necessity for further 
economies in consumption, and for making alterations 
in their boiler equipment and other installations so as to 
make the best use of the inferior grades which it is 
necessary to allocate to many consumers. The labour 
tone in the coalfields of South Yorkshire is improving a 
little, and at one colliery the men have undertaken not 
to resort to “lightning” strikes, but to adopt consti- 
tutional methods of settling disputes. A proposal of the 
Ministry of Fuel and Power to have a Yorkshire pro- 
duction month has been turned down by the council of 
the Yorkshire Mineworkers’ Association. Further direc- 
tion of house-coal qualities to the steam-coal market 
is taking place, and house-coal deliveries are rather 
short. There are ample supplies of coke. 





SWEDEN’S OVERSEAS COMMERCE.—According to statis- 
tics issued by the Swedish Board of Trade, imports 
into Sweden were valued at 142,600,000 kr. (8,390,0001). 
during May. This total is greater by about 11,000,000 kr. 
than that for April, and it is stated that the increase is 
mainly due to the resumption of safe-conduct traffic with 
trans-oceanic countries, which occurred during the 
month under review. Exports from Sweden were worth 
127,000,000 kr. (7,470,0001.), showing a seasonal increase 
of about 32,000,000 kr. 
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Offices for Publication and Advertisements, 
age & pr ae Bedford Street, Strand, London, W.C.2. 
to call the attention of our to 
ine fact that the above is the address of o 
tered Offices, and that no connection exists between 
this Journal and A + publications bearing some- 
what similar titles. 


TELEGRAPHIO “ ENGINEERING,” 
ADDRESS LONDON. 
Te.erHons Noumper—TEMrPce sar 3663 (2 lines). 


LESQUARE 


The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 











CSE eee, HOME AND FOREIGN. 





“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies £3 3 0 
Thick paper copies £3.7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Monday , otherwise they will be 
taken as correct. Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 





All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 


Orders should be made payable at Bedford Street, 
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THE LONDON OF THE 
FUTURE. 


Many and varied-have been the epithets levelled 
at London from time to time, and it is humanly 
natural, perhaps, that the uncomplimentary ones 
should be the best remembered, usually without 
the context which might serve to soften their 
apparent asperities. William Cobbett’s outburst 
against “‘the Great Wen” is probably the most 
familiar; but Cobbett disliked cities in general, 
and his literary style was mainly a succession of 
outbursts. Conan Doyle, through the mouth of 
Dr. Watson, stigmatised London as “that great 
cesspool”; but the allusion was purely figurative 
and, like most of Watson’s observations, was not 
the most appropriate to the circumstances. Mme. 
de Staél’s description of the “ province in brick 
was more kindly and probably accurate enough 
in her day; it was a quarter of a century later, or 
more, that Nash’s stucco Regent-street inspired the 
epigrammatic declaration that he “found usall brick 
and he left us all plaster.” At all times, the re- 
corded impressions that London has made on its 
critics, favourable or otherwise, have been greatly 
coloured by personal prejudices, and it is desirable 
that those who seek to reinforce Twentieth Century 
arguments with Eighteenth or Nineteenth Century 
quotations should not spoil their case by exaggera- 
tion. In some respects, however, it must be ad- 
mitted that exaggeration is difficult. There were 
some features of pre-war London which reflected 
little credit on the first city of the Empire and, even 
if the war had not accelerated the demolition and 
reconstruction that was in progress before the out- 
break of hostilities four years ago, popular opinion 
would certainly have demanded that some more 





drastic action should be undertaken to deal with 
obvious deficiencies in layout and general amenity 
than the slow and piecemeal process of substituting 
new buildings for old as leases expired or local needs 
forced the hands of those in authority. 

On all counts, therefore, a welcome must be 
extended to the comprehensive and thoughtful 
scheme prepared for the London County Council 
by Mr. J. H. Forshaw, M.A., F.R.I.B.A., architect 
to the Council, and Professor Patrick Abercrombie, 
which was placed before the Council at their meeting 
en Tuesday of this week and has now been submitted 
for consideration to the numerous Metropolitan and 
other authorities affected by its proposals. There 
have been many schemes for the reconstruction of 


,;| their own original researches. 





Bressey and Sir Edwin Lutyens, described in the 
145th volume of ENGrngERING (1937), and of the 
London Regional Reconstru¢tion Committee of the 
Royal Institute of British Architects, now on view 
in the National Gallery. There is also the separate 
plan for the City of London, in course of prepara- 
tion for the City Corporation by Professor Aber- 
crombie, no details of which have been divulged so 
far; and a number of individual proposals, such as 
those outlined by Mr. 8. Bylander and Mr. H. 
Boddington, two years ago, in a paper presented 
before the Institution of Structural Engineers, 
which dealt particularly with the design of office 
and industrial districts. 

Even if a specific assurance to that effect had 
not been given, there is ample evidence in the 
L.C.C. scheme that all these proposals, so far as 
they have been available, have been given most 
careful consideration by Mr. Forshaw and Pro- 
fessor Abercrombie and their expert collaborators, 
many of whom have contributed to it the fruits of 
The plan has been 
prepared in response to a request made to the 
Council by Lord Reith when he was Minister of 
Works, as part of the general scheme of town and 
country planning which he envisaged in a speech 
delivered in the House of Lords in November, 1940. 
At that time, London was suffering the worst 
severity of the German air attacks which cleared 
the way for much-needed reconstruction by de- 
molishing large areas of congested and out-of-date 
property, especially in the eastern districts of the 
L.C.C. area. Precise details of the results of the 
prolonged bombing of London are still withheld, 
although the gradual clearances of the bombed 
areas during the past year or 18 months must 
make the results of the enemy attacks clearly 
visible to reconnoitring aircraft. The report has been 
prepared, therefore, on the basis of pre-war statistics. 

Though it does not include the City area or 
extend, like the London Regional Reconstruction 
Committee’s scheme, to the outer suburbs, the plan 
is extremely comprehensive, dealing with roads, 
railways, bridges, industrial and residential zoning, 
methods of housing, the distribution of open spaces, 
the location of markets, and—by no means least— 
the development of the south bank of the Thames 
within the L.C.C. boundaries. In relation to some 
of these broad divisions of the subject, the report 
goes into some detail, such as the suggested designs 
for traffic intersections on ring roads and at other 
key points in the road system. Certain special 


” | areas are discussed at greater length, with diagrams 


showing the relative proportions of residential and 
industrial property, of open space, etc. These, 
however, are matters for which reference must be 
made to the report by those who are more par- 
ticularly interested in the sociological aspects of 
the scheme ; our present concern is with what may 
be termed, very broadly, its engineering features. 

It is proposed that there should be three ring 
roads, designated ** A,” “* B,” and ““C.” The “A” 
road, the innermost of the three, would link the 
main-line railway termini and would consist, for 
much of its length, of existing roads, suitably 
widened and occasionally realigned. Certain new 
portions would be required to complete the circle, 
and some of these would be provided by tunnels ; 
for example, under Hyde Park, and under the 
Thames, immediately to the east of the Tower 
Bridge. The “B” road would be designed for 
fast traffic, especially that for the docks and the 
main line railway goods yards. On the north side 
of the river, which would be crossed by a new bridge 
at Battersea and tunnel at the Isle of Dogs, it would 
follow the line of the present railway through Chelsea 
and Kensington, round to the north of Regent’s 
Park and so down through Poplar to the docks. 
South of the river, it would proceed from west to 
east through Battersea, Brixton, Peckham, New 
Cross and Deptford to the tunnel. The ‘“C” road 
would pass round the outskirts of London, in- 
corporating the North and South Circular roads and 
following generally the scheme in the Bressey Report. 
It would cross the river at Chiswick and Woolwich ; 
by a new bridge at Chiswick to link with the 
Cromwell-road extension, and at Woolwich by a 
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the Great Fire of 1666, to those of Sir Charles 


high-level bridge. The three ring roads would 
be connected by 21 radial roads leading outward 








to the main trunk highway system of the country. 
The new river crossings involved in the complete 
scheme would consist} of bridges at Chiswick and 
Battersea, previously mentioned, and at Charing 
Cross and the Temple ; and tunnels near the Tower 
Bridge, at Rotherhithe, at the south-western corner 
of the Isle of Dogs, at Blackwall, at the eastern side 
of Woolwich, and at Purfleet. The Rotherhithe 
and Blackwall tunnels are to duplicate the existing 
tunnels at those points and their construction was 
decided upon before the war. In addition, there 
would be certain new railway tunnels, to form part 
of a general plan to put most of the existing surface 
railways underground in the central area. 

On the subject of railways, the authors of the 
scheme state that they do not favour the policy of 
opening up new areas by extending the tube 
system, as this can only result in overloading routes 
“which are already taxed beyond their capacity.” 
They prefer to regroup the population and to 
improve the existing facilities, perhaps by duplicat- 
ing some of the tube lines to provide an express 
service, but also by the adoption of electric traction 
on all railways within the area, from selected points 
within the Outer London region. It is assumed 
that the main-line termini at Victoria, Paddington, 
Marylebone, Euston, King’s Cross and Liverpool 
Street would be retained; but the suggestions are 
made that Euston, when rebuilt, should be com- 
bined with St. Pancras, that Paddington should be 
enlarged and the frontage brought forward, and 
that Liverpool Street should be transferred to the 
site of the present goods station at Bishopsgate, 
the existing Liverpool Street station being converted 
into an underground station for suburban lines and 
linked by a low-level loop with a new station at 
Fenchurch-street. The stations at Charing Cross, 
Cannon Street and Blackfriars, it is proposed, 
should be replaced by underground stations on a 
system linking them with Victoria and thence under 
the river to Battersea and the south-western surface 
lines. Eventually a new Waterloo Station would 
be built, as part of the reconstruction scheme for 
the south bank of the river, with a loop line to 
London Bridge and Charing Cross. There would be 
low-level and deep-level exchange stations at 
London Bridge and Waterloo, the lines rising to 
connect with the surface systems to the south-east 
and south-west respectively; and a north-south 
underground connection to replace the present 
Holborn-Blackfriars-Herne Hill route. The tenta- 
tive suggestion is made that the new terminals 
might be built with flat roofs for landing aircraft. 

The south bank reconstruction, one of the most 
important features of the whole scheme, is intimately 
associated with the redesigning of the area between 
Trafalgar-square and Victoria station, and the 
** precinct ’’ of Westminster—one of several areas 
from which through traffic would be excluded, or, 
at least, discouraged from entering. The evolution 
of the south bank scheme is outlined in three stages. 
In the first stage, the present County Hall embank- 
ment would be continued to a point east of Waterloo 
Bridge, a traffic circus formed at the junction of 
York-road and Waterloo-road, and the area between 
York-road and the river laid out with gardens, 
various important buildings, and office blocks, with 
some provision for flats, clubs, etc. In the second 
stage, the embankment would be extended to 
Blackfriars Bridge, and the surface railway 
terminated at Waterloo Junction, the line thence to 
the rebuilt (underground) Charing Cross station 
being in tunnel. Finally, the embankment would 
be carried on to London Bridge and the whole area 
behind it, south to the Elephant and Castle, rebuilt 
with offices, flats, etc. There would be a traffic 
roundabout at the junction of Southwark-street 
and Borough High-street, and a large open space 
round Southwark Cathedral. Other roundabouts 
would connect York-road with the approaches to 
Westminster, Lambeth and Blackfriars Bridges. 
The new Temple Bridge would give direct cross- 
river access. There are local developments in many 
other districts, to which we have not space to refer, 
but the foregoing summary will indicate the magni- 
tude of the scheme and the thoroughness with which 
it has been developed ; though there are engineering 
difficulties in the way of some of the proposals, which 
seem to have been passed over rather lightly. 
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BRITISH RAILWAY 
ACCIDENTS IN 1942. 


Last year, 37 passengers, company servants and 
“other persons” were killed as a result of train 
accidents on British railways; the corresponding 
figures for 1941 and 1940 were 76 and 50, and the 
average for the five years 1935-1939 was 39. In 
view of the fact that the number of passenger 
journeys in 1942 showed an increase of 20 per cent. 
over those of 1941 the accident figure for last year 
is remarkably low. Any general public attention 
which is given to the question of fatal accidents on 
railways is usually confined to those caused by train 
accidents, to which the above figures refer. Such 
occurrences as the Beighton accident on February 11, 
1942, in which 14 soldiers were killed, naturally 
attract public attention, but actually train accidents 
are responsible for a comparatively small propor- 
tion of the total fatal accidents. The majority 
are caused by what are officially described as 
““movement accidents.” These are caused by 
movements of railway vehicles, but do not involve 
any accident toa train. The total under this heading 
for the year 1942 was 418. This is of the same order 
as those for 1941 and 1940, which were respectively 
458 and 403, but shows a considerable increase 
over the 1935-1939 period, when the total was 299. 
The figure for train accidents proper is probably 
the best measure of the care and efficiency with 
which the railways are being operated, and the fact 
that the number of deaths was the lowest appearing 
in the records of recent years is a remarkable 
tribute both to management and staff. Smaller 
totals were shown before the war, the averages for 
1920-1924 and 1930-1934 being 25. The inter- 
vening period, 1925-1929 had an average of 38, 
one more than the figure for 1942. The total 
deaths due to train accidents in any year may be 
greatly influenced by a single incident and, for 
instance, the high figure of 76, recorded in 1941, 
included 15 persons killed when a British aircraft 
fell on Blackpool station. This accident clearly 
had nothing to do with the efficiency of railway 
operation, but, in accordance with the official defini- 
tion of *‘ train accidents,”’ had to be recorded under 
that heading. The influence of one or two un- 
fortunate occurrences in affecting the total deaths 
due to train accidents was illustrated in 1942 when, 
of the 37 deaths, 28 were due to two incidents, the 
first being the accident at Beighton and the other 
that at Cowlairs East Junction. 

The accident at Beighton was due to a steel 
plate, weighing 25 cwt., becoming dislodged from 
the position in which it was stacked in a low-sided 
wagon, projecting over the side, and coming into 
contact with the coaches of a passing train. It 
may be suggested that if an important proportion 
of the deaths due to train accidents are to be attri- 
buted to an almost unforeseeable incident such as 
this, then it can hardly be claimed that such acci- 
dents form a measure of railway efficiency. The 
reason for making the claim is that accidents of 
this type are almost always due to failure, or im- 
proper use, of the signalling system, or to mechan- 
ical defects. A degree of uncertainty is present, 
however, when deaths are taken'as a measure of 
operating efficiency. To obtain a true picture, 
serious injuries should also be included. That a 
serious injury does not result in a death is a matter 
of pure chance and may be determined by differ- 
ences of split seconds or fractions of an inch. On 
this basis, 1942 still occupies a very favourable 
position. The serious accidents numbered 46, as 
compared with 93 in 1941 and 61 in 1940. 

In view of the conditions under which the rail- 
ways are now operating, with a large amount of 
substitute staff and with black-out handicaps, it is 
not surprising that train accidents should increase, 
but the fact that that increase was not accompanied 
by higher totals for death and injury is, in itself, a 
tribute to operating efficiency, which has evidently 
reduced the severity of. the average accident. 
The total number of train accidents in 1942 was 547. 
Corresponding figures for 1941 and 1940 were 
344 and 276. The high figure for 1942 is to some 
extent discounted by the fact that 144 were due 
to snowdrifts or landslides. The influence of diluted 








and partially inexperienced staff may be seen 
clearly in an analysis of the 547 train accidents. (Of 
the total, 233 were due to failure of the human 
element, in 145 cases the train crew being respon. 
sible. The corresponding figures for 1941 and 1940 
were 84 and 90. Derailments, of which there were 
284, accounted for more than half the total of 
accidents. The total number of mechanical fai!ures 
in engines and stock was 83, and the total of defective 
track or signalling apparatus 24. 

The reason why train accidents rather than 
movement accidents have been taken as a meosure 
of operating efficiency is that the latter are to a large 
extent uncontrollable by railway managements and 
skilled staffs. The total number of deaths from 
accidents of this kind was 418 and the total of serious 
injuries 753. Of these high figures, 113 deaths and 
253 serious injuries are to be attributed to passengers 
entering or leaving moving trains, falling off plat- 
forms and falling from running trains. This type 
of occurrence is a measure of passenger good sense 
and care, not of railway operation. The total of 
366 shows a rise over those of 313 and 309 for 1941 
and 1940, but not a marked one. In view of the 
large number of strangers unfamiliar with British 
railways now in this country, coupled in some 
instances with an indication of some degree of 
irresponsibility, an increase in accidents due to 
passengers boarding or leaving moving trains is 
perhaps to be expected. There was a rise, but it 
was not large. Deaths and serious injuries were 
212 in 1942, against 197 in 1941 and 184 in 1940. 
That movement accidents do not constitute a serious 
menace to passengers is shown by the statement 
by Sir Alan Mount, Chief Inspecting Officer of 
Railways, that, in 1942, the liability to death from 
these accidents was one in 40 million journeys. 

Movement accidents resulting in death or serious 
injury to railway servants were about double the 
number of those occurring to passengers. The total 
given in Sir Alan Mount’s report was 703. In 
the 1935-1939 period, when all injuries were 
reportable, the average figure for passengers was 
4,694 against 2,490 for railway servants. This 
indicates that a much larger proportion of passenger 
accidents are of a relatively minor nature. This is 
understandable. The majority of the accidents 
to servants occurred during shunting operations or 
when working or walking on the permanent way. 
They were caused, to a large extent, by employees 
being struck by moving vehicles, which is a type of 
accident likely to result in serious injury or death. 
“* Non-movement accidents” resulted in eight pas- 
sengers being killed and 149 seriously injured, the 
corresponding figures for railway servants being 
42 and 1,806. In the case of passengers, this class 
includes falling on steps or over luggage on plat- 
forms, and being struck by barrows. Accidents of 
this type have naturally to be recorded in the returns 
but they have no special railway significance. 
Most of them might equally occur in an omnibus 
station or on a quay side. To some extent this 
remark also applies to non-movement accidents to 
railway servants. One of the main items in the 
overall figures for death and serious injury is 
furnished by cases due to “‘ handling goods,” but 


the same type of misadventure might occur in . 


warehousing operations. 

A matter of definite sociological interest concerns 
the place of women railway servants in these 
accident returns. British railways now employ 
more than 100,000 women, compared with 25,000 
before the war. In the pre-war years, the women 
were almost entirely engaged in clerical duties ; 
they are now employed on a great variety of 
manual operations, both in stations and about the 
permanent way. Sir Alan Mount states that 
“* women have shown remarkable aptitude for their 
new duties, and are responsive to instruction 
intended for their personal safety” ; but, in spite of 
this tribute, four women were killed and 12 seriously 
injured in movement accidents, as compared with 
three and five in 1941. In case these figures should 
suggest that women employees are unduly care- 
less of their own safety, it should be added that, 
under almost every class of movement accident, 
Sir Alan Mount has to refer to cases in which men 
employees were killed or injured owing to dis- 
regard of safety considerations. 
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NOTES. 


Tue ‘“ Great Brrrarn.” 


On July 19, 1843, in the presence of the Prince 
Consort, the famous steamer Great Britain was 
floated in the dock at Bristol in which she had been 
under construction for exactly four years. As the 
first iron ship intended for the Atlantic traffic, the 
first screw ship for this service, and by far the 
largest iron vessel thus far built, she has a place all 
to herself in the annals of steam navigation. With 
her construction was associated a group of far- 
sighted and energetic men whose pioneering efforts, 
had they been supported by the Government of the 
day, might have met with the success they deserved. 
The conception and construction of the ship were, 
however, entirely due to private enterprise and owed 
nothing to official encouragement. It is true that, 
in spite of the opposition arising from conservatism, 
iron ships were proving their worth for river and 
coastal transport, but nothing on so large a scale as 
the Great Britain has been previously attempted, 
and her promoters, designers and constructors, 
Captain Christopher Claxton, R.N., I. K. Brunel, 
Thomas Richard Guppy, William Patterson and 
others, deserve to be remembered. She was built 
for the company which owned the Great Western, 
and which, without hope of a subsidy such as the 
Cunard Company enjoyed, boldly launched out on | 
the notable plan of providing a large, fast and | 
comfortable ship for transatlantic passengers. | 
Though the Great Britain was floated on July 19, 
1843, it was not till 1845 that she was able to put 
to sea, for the dock entrance had to be enlarged 
to get her into the River Avon. Meanwhile, how- 
ever, her engines and fitting-out were completed 
and in February, 1845, she proceeded to the 
Thames at an average speed of rather more than 
9} knots. At Greenwich, Queen Victoria and the 
Prince Consort inspected the ship thoroughly, the 
Queen being greatly impressed by the great chains 
by which the engine shaft was geared to the screw 
shaft. Brunel had the pleasure of explaining 
everything to Her Majesty and, at the close of this 
memorable visit, Francis Pettit Smith had the 
honour of presenting to the Queen a golden model 
of the screw propeller fitted to the handsome 
little Royal yacht Fairy. From the Thames the 
ship went to Liverpool and thence made several 
Atlantic crossings with Commander James Hosken, 
R.N., in command, and Henry Clements, 
who was the first locomotive superintendent 
of the Taff Vale Railway, in charge of the engine 
room. All went well until September 22, 1846, 
when, through an error of navigation, the ship went 
ashore in Dundrum Bay, Co. Down, Ireland, and 
looked like being a total loss. A year later, however, 
through the extraordinary exertions of Claxton 
and Brunel and of the salvage expert, James 
Bremner, she was refloated, having but six holes in 
her bottom, and none of great size. These had all 
been stopped in a workmanlike manner, but, with 
the raising of the ship, the company, as Tyler says, 
“sank beneath the troubled economic waters of 
1847.” The Great Britain, which had cost nearly 
100,000/., was sold for 24,0001. and the company 
parted with the Great Western for another 25,0001. 
Refitted, and re-engined by John Penn, the Great 
Britain, then under other ownership, ran success- 
fully for many years as an auxiliary-screw ship 
between England and Australia. In 1882, she was 
converted into a sailing ship and as such, she con- 
tinued on active service until, in 1886, after a severe 
buffeting off Cape Horn, she reached Port Stanley in 
the Falkland Islands, never to sail again. She 
was converted into a wool hulk and was thus used 
until 1937, when she was beached in Sparrow Cove, 
Port William, where she still lies. She has now 
been stripped of all fittings, the cargo battens being 
used to construct a bridge over an up-country river. 
The pitch-pine main deck, which was in planks 
nearly 60 ft. long, still in excellent preservation, 
was removed for use in repairing the jetties of the 
Falkland Islands Company, who have owned the 
hulk for the past half-century or more. There are 
numerous models, pictures and drawings of her, 
and full particulars of her construction are given in 
the catalogue of the collection of merchant ships 








in the Science Museum. She was 322 ft. long 
overall, with an extreme breadth of 50} ft. Ona 
draught of 18 ft. she had a displacement of 3,618 
tons. The stem and stern posts were forgings, the 
latter being 15 ft. deep, 8 ft. wide at the lower end, 
and 12 ft. wide at the upper end. The keel was 
made of flat plates y% in. thick and 20 in. wide, 
welded into lengths of 50 ft. to 60 ft. and then scarf- 
jointed and riveted. The largest plates in thd hull 
were only 6 ft. 6 in. by 3 ft. Originally, it was 
intended that she should be driven by paddle wheels 
and it was to overcome the difficulty of forging the 
paddle-wheel shaft that James Nasmyth con- 
ceived and made the first drawing of his steam 
hammer. At the “launch” of the Great Britain 
a medal was struck, a specimen of which is preserved 
in the National Maritime Museum. It was found 
among the relics of the ill-fated Arctic Expedition 
of Sir John Franklin. There are many interesting 
points concerned with this famous ship and it may 
be recalled that on December 15, 1843, Thomas 
Richard Guppy took out his patent for iron ships, 
embodying a cellular principle of construction 
somewhat similar to that adopted ten years later by 
Brunel and Scott Russell for the Great Eastern. 
Four photographs of the ship, taken by Commodore 
R. H. O. Lane-Poole, O.B.E., R.N., were repro- 
duced in The Mariner's Mirror, the journal of the 
Society for Nautical Research, in July, 1933. 





BripGe RENEWAL ON THE L.N.E.R. 


At ‘“‘a point in the East Midlands,” which, for 
security reasons, cannot be more exactly indicated, 
a multi-span viaduct consisting partly of brick 
arches and partly of steel girders carries the London 
and North Eastern Railway over the station build- 
ings and track of the London Midland and Scottish 
Railway. The bridge was built nearly 50 
years ago and recently the steelwork had to be 
renewed, having been damaged in the course of 
time by the chimney blast of locomotives on the 
L.M.S. line below. The chief section needing repair 
was a span of 104 ft., passing over the L.MS. 
station and resting at one end on a brick abutment 
built on a platform and, at the other end, supported 
by steel stanchions built into the platform buildings. 
The work of renewal consisted of the removal, and 
replacement by new steelwork, of three underslung 
cross girders, each about 30 ft. in length, together 
with the adjacent rail bearers and steel decking. 
The cross girders weighed 4 tons each and were 
suspended from the bottom booms of two steel 
parapet N-type girders, 12 ft. in depth, which 
carried the decking. The removal of the old steel- 
work was effected by burning off the rail bearers 
and lowering the cross girders, rail bearers and 
decking plates into wagons standing on the line 
beneath. The trucks carrying the new steelwork 
were then drawn into position under the bridge, 
and the girders lifted by two mobile cranes. Two 
of the old girders had a clearance of only a few 
inches over the platform buildings, and had to be 
removed by dropping them very slightly and working 
them forward until they could be lowered into the 
wagons. On two Sundays, before the main opera- 
tion, traffic was interrupted on the up and down 
lines in turn so that temporary supports could be 
placed under the bridge tracks, the rivets cut out, 
and bolts substituted. On the two Sundays follow- 
ing, the bolts which temporarily held the new steel- 
work were removed, and replaced by rivets; and 
a covering of asphalt was laid on the steel decking, 
under the tracks, for protective purposes. The 
whole operation was spread over five weeks, but 
traffic over the bridge was completely suspended 
for only one day, between 5.30 a.m. and 9 p.m. 


Tue EpucaTion AND TRAINING OF HEATING AND 
VENTILATING ENGINEERS. 


At a recent meeting of the Heating, Ventilating 
and Domestic Engineers’ National Joint Industrial 
Council, approval was given to the final proposals 
of an advisory committee of the Council which has 
been considering the preparation of a comprehensive 
scheme for training operatives for this branch of 
engineering. A similar scheme for a “ technical 
course,” intended for drawing-office and design 


students in the operatives’ course, who may show 
themselves capable of profiting by a higher and 
more technical type of training, shall be able to 
acquire it by transferring to the technical course at 
an appropriate stage. This scheme is an outcome 
of the new constitution adopted in February, 1942, 
by the Joint Industrial Council, which empowers 
them “ to take any action of a consultative or advi- 
sory nature which may appear likely to achieve the 
advancement of the industry” and which does not 
relate to matters covered by existing agreements ; 
and to “ act for the industry on all matters affecting 
the education of apprentices . . . in co-operation 
with education authorities, institutions and other 
educational bodies” for the advancement of the 
educational status of employees before their entry 
into the industry and while they continue to be 
engaged in it. In addition to representatives from 
the Association of Heating, Ventilating and Domes- 
tic Engineering Employers and the National Union 
of Operative Heating and Domestic Engineers, 
there are on the Council representatives of the 
Associations of Principals of Technical Institutions, 
of Technical Institutions, and of Teachers in Tech- 
nical Institutions; the Board of Education; the 
Institution of Heating and Ventilating Engineers ; 
and of the Ministry of Labour and National Service. 
It was felt that steps should be taken to formulate 
an educational scheme covering the whole industry, 
and, accordingly, a scheme was prepared and circu- 
lated to the industry in October last. As mentioned 
above, this has now been adopted so far as the 
operatives’ side is concerned. It extends over a 
five-years’ course, including heating, ventilating and 
related science ; workshop processes and practice ; 











calculations and drawing; materials; building- 
construction; oxy-acetylene welding;  electro- 
technics; job organisation; auto-control gear ; 
and quantities. A full report on the proposed 
technical course is now under consideration. 


THE PRoFEssionaL Ciasses Arp CoUNCIL. 


The annual report for 1942-43 of the Professional 
Classes Aid Council, on which most of the leading 
engineering institutions (or their respective Bene- 
volent Fund committees) are represented, was sub- 
mitted to the annual general meeting of the Council 
on Wednesday, July 7, by the President, Viscount 
Hailsham, P.C. The organisation was established 
in 1914, primarily to meet cases of hardship arising 
out of the war then in progress, and was recon- 
stituted seven years later, when post-war conditions 
showed the need for some comprehensive and per- 
manent system of relief which would link and 
extend, without overlapping, the work of the 
Benevolent Funds of the various professional asso- 
ciations. The report draws attention to the fact 
that, in the period which it covers, the expenditure 
has again exceeded the income, the deficit being 
1,7101. The expenditure on relief amounted to 
12,4171., as against 11,9297. in the previous year, 
cases arising out of the war accounting for 2,0931. 
Financial aid was given to 275 families, and another 
130 were given advice regarding appropriate sources 
of help. Similar advice was given to a number of 
other applicants whose circumstances placed them 
outside the scope of the Council’s operations, as 
defined by the regulations. It is worthy of remark 
that the cost of administration was less than in 
1941-42, in spite of the increase in the amount of 
the grants made. Nearly half of the total expendi- 
ture consisted of educational assistance, the number 
of children aided being 124, to which total were to 
be added another eleven cases in which the Council 
administered grants on behalf of certain individuals 
and societies. The report explains that applications 
for help in training for particular occupations are 
now considered primarily in connection with the 
war effort, the students accepted being those who 
are either exempt from war service or are deferred. 
The number aided was 56, as against 50 in the 
previous year, and the cost was 1,913/. The general 
policy of the Council has always been to help appli- 
cants to help themselves, wherever possible, by 
qualifying for some form of special employment ; 
but a considerable proportion of the annual outlay 
is spent on such general help as grants for temporary 





personnel, is now under consideration, and the com- 
plete scheme will provide suitable means whereby 


maintenance, towards the cost of outfits, in pay- 
ment of insurance premiums, etc. 
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LETTERS TO THE EDITOR. 


COUNTER-PRESSURE BRAKE 
TESTING OF LOCOMOTIVES. 


To THe Eprror oF ENGINEERING. 

Srr,—The letter published in your issue of 
June 25, 1943, page 514, from Mr. Cattanes cannot 
be allowed to go unanswered as it contains several 
misstatements. I write as a former member of 
Mr. Robson’s staff, having worked on the indicators 
in question. I have been engaged on other work, 
not on the London and North Eastern Railway, 
since the latter part of 1939, so that I write from 
memory without access to records. 

Your abstract of Mr. Robson’s paper gives no 
adequate grounds for Mr. Cattanes’ statement that 
the indicator is identical with the Cossor electronic 
engine indicator and there are in fact fundamental 
differences in the circuits. The only similarity lies 
in the actual amplifying circuit and the use of the 
same type of cathode-ray tube. The full text of 
Mr. Robson’s paper makes acknowledgment of this. 
The work being carried out was not the development 
of a new type of indicator but an effort to make an 
existing type work under railway service conditions, 
and the changes made by the “ mechanical engin- 
eers,” though extensive, were only those necessary 
to obtain a workable indicator. From 
well into 1937 a fruitless attempt was made to get 


Mr. Cattanes’ apparatus to work by minor adapta- | really serviceable article for the mechanical engineer | 


| 


1936 till | 
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signers of electronic equipment can produce a 


| ARMY EQUIPMENT EXHIBITION, 


In our account, on page 33, ante, of the formal opening 


tions, while in 1938 and 1939 the indicator described | to use with only minor adaptation for the particular | of the Army Equipment Exhibition om a bombed site 
was made into a useable instrument, utilising the | work to be done, then will they be worthy of the } 


basic principles of the original Cossor indicator 
adapted only where essential. These principles were 
thought to involve fewer difficulties than the others 
available and the staff were familiar with them. 

Is Mr. Cattanes really flattered by the fact that 
the apparatus, regarded as the “last word” in 
engine indicators by the designers of electronic 


equipment seven (not ten) years ago, was found to | 
be worthless for use under service conditions for | 


locomotives, however valuable it may have proved | 
in a laboratory ? Actually barely two (not “* many ”’) | 
years of part-time work were spent by the “ mech- 
anical engineers ” in making a reasonably successful | 
instrument for the purpose required. 

Mr. Cattanes does not state by whom the con- | 
denser type pick-up is preferred and I should be 
most interested to know the name of any railway, 
whose research or test staff have expressed them- 
selves satisfied with the Cossor-Dodds indicator for 
use on locomotives without adaptation by the 
railway’s staff. I know of one railway experi- 
menting with a condenser type pick-up, but, I 
believe, on a system fundamentally different from 
the Cossor-Dodds. The double-beam tube is 
certainly a step forward and, but for the war, 
would probably have been used by now, provided 
the results obtained with the existing equipment had | 
convinced the authorities that the indicator was 
worth further expenditure. Incidentally, the ‘ primi- 
tive’’ switches, at which Mr. Cattanes scoffs, | 
had the merit of 100 per cent. reliability, which | 
both previous and subsequent experience has taught | 
me cannot be expected of the type usually supplied | 
by the makers of electronic equipment and such as | 
are normally used for household radio sets. 

Dealing with the last part of Mr. Cattanes’ letter, 
it is clear that the best results can only be obtained 
when those with mechanical and electronic know- 
ledge and experience work together, but I can see 
little hope of useful co-operation if Mr. Cattanes’ 
letter were to be taken as a fair indication of the 
mental outlook of electronic designers; nor do I 
regard him as qualified to express an opinion as to | 
whether “‘ headway ”’ is being made by mechanical 
engineering laboratories since his ideas and theirs | 
may be quite divergent as to what constitutes | 
* headway.” 


an instrument on a new principle which will have 
to be re-designed in almost all details and some of its 
basic principles by the ‘“ mechanical engineer ”’ 


before it is fit for use under service conditions. 
Mechanical engineers would willingly forego this 
task and so be able to get on with the research for 
When the de- 


which the instrument is wanted. 








title of Electronic Engineers. 
Yours faithfully, 
D. R. Carine, 
M.A., A.M.I.Mech.E., A.M.I.Loco.E. 
Greenock, 
July 10, 1943. 





FLEXIBLE SHAFT COUPLINGS. 
To THe Eprror or ENGINEERING. 


Str.—We were much interested in the illustrated 
article, on page 476 of your issue for June II, 
showing a flexible coupling with spherically-cut 
teeth, made by an American company. You may 
be interested to know that we made a coupling of 
this type, for a 4-in. shaft, over ten years ago for 
experimental purposes. As you will see from the 


accompanying photograph, it confirms again the | 


adage that “there is nothing new under the sun.” 
For our little N.R.D. rotary compressors, we 
regularly make the connection between the motor 


and the compressor in the form of a toothed coupling, | 


but we find it quite satisfactory to use straight-cut 
teeth. The object of this is to allow a little axial 
float between the motor half-coupling and the 
compressor half-coupling, so that no axial stresses 
are thrown upon the ball bearings in the little 
rotary machine when the motor is coupled up; in 


other words, there is freedom of movement length- | 


wise in the couplings by this arrangement. 

Why we did not standardise on the spherical 
tooth is that, if there is definite mal-alignment 
between the motor shaft and the compressor shaft 
(say, to exaggerate, that the motor shaft were 
fy in. lower than the compressor shaft), neither the 
spherical coupling nor our straight-toothed coupling 
would be satisfactory. 

If a long series of shafts, joined end to end, had 
to be used for some purpose, there would be some 
merit in the spherical tooth; but that never arises 
in our use of such a coupling, and the straight-tooth 
coupling can be produced more accurately on the 
gear-cutting machine and is less costly. 

We use the same coupling for direct motor- 
driving in our larger rolling-drum compressors. It 


a coupling on reciprocating machines with irregu- 
larity of torque per revolution. 
Yours faithfully, 
REAVELU AND Company, LIMITED, 
W. REAvELL. 
Ranelagh Works, 
Ipswich. July 5, 1943. 





|near Oxford Circus, London, no specific reference was 
| made to the nature of the exhibits, though it was 
implied that a not inconsiderable proportion were of 
| engineering interest. A brief description of this side of 
the exhibition is therefore given below. Perhaps the 
work of the Royal Engineers forms the most arresting 
| section; a 90-ft. span Inglis bridge with a Valentine 
| tank on its deck is prominent from many viewpoints 
| This bridge, it will be remembered, is of the Warren- 
| truss type with tubular members connected by pins. 
Photographs showing the method of erection add to the 
interest, since, at first sight, it looks as though heavy 
cranes would be necessary. There are, however, only 
six unit parts of which the heaviest weighs 9 cwt., so 
| that man-handling is practicable. A box-girder bridge 
| spans a 60-ft. pool and has piers of interesting design, 
these consisting of roughly-cubical frames piled one on 
top of the other and clamped together. The pool itself 
is used to display a pontoon bridge, and also to demon- 
strate portable pumping equipment. This comprises 
an 8-h.p. petrol engine, mounted in a hand-barrow, so 
that it can be carried by four men, and a submerged 
centrifugal pump, the two being connected by some 
| 50 ft. of armoured flexible shaft, the engine axis and 
pump axis being at right angles with a radius of about 
| 2 ft. 9 in. at the corner. 

Near the pumping plant is an interesting exhibit of 
apparatus used for the demolition of roads. This 
consists of a four-handled ** jumper "’ actuated by four 
|} men to drive a bar below the surface of the road to a 
| depth of about 6 ft.6in. The end of the bar is furnished 
| with a loose cap, resembling a shell nose, which is left 
in place when the boring bar is withdrawn. A light 
charge is then lowered down the hole and fired, the 
resulting explosion making a spherical cavity about 
20 in. in diameter and driving the cap out of the way 
A charge of 50 Ib. to 60 lb. of explosive is inserted in 
the cavity and fired, a large crater being thus formed 
in the road. Just below this exhibit is one which 
makes a distinctly popular appeal, namely, the land 
mine detection equipment. The equipment is, of 
course, portable and comprises a flat oval disc attached 
to a long light handle, a pack, and earphones and con 
necting cable. The disc contains two flat coils embedded 
in insulating material and energised by a dry battery 
in the pack so that a magnetic field is set up. The 
| pack also contains a valve amplifier and interrupter. 
On listening with the earphones when the disc is not 
|near a metallic object a continuous buzz, something 
| like that heard normally on lifting the receiver of a 
| telephone, is heard. When the disc is brought near a 
buried mine, however, the magnetic field of the coils 
is affected and the frequency of the note altered, 


| 


No doubt he prefers to call “ head-| is quite good for all rotary machines where the | becoming higher in pitch. 
way ” the useful, but incomplete, job of developing | torque is quite steady, but we would not use such | 


In this section also are numerous items of equipment 
|carried by the Royal Engineers, including portable 
generating and air-compressing plant, tools, such as the 


| Danarm petrol-driven chain saw, pneumatic drills, etc. 
|Two examples of equipment are shown in another 
| section; and are of interest from their compactness. 
| They are a mobile shower bath and a laundry van. The 
shower bath is provided with a Clarkson thimble-tube 


boiler with a remarkably neat oil-firing equipment. A 
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similar boiler is used in the laundry van, which is of 


the trailer type. The van contains, besides the boiler, 
a generating set for power supply to the centrifuge, 
washing machine and drying machine. Another 
example of compact equipment is afforded by a mobile 
workshop exhibited in a side street adjoining the 
exhibition area. The workshop contains a 5-kW 
generating set, lathes, a drilling machine, a two-wheel 
grinding machine, a hacksawing machine, and portable 
cutting and welding apparatus. In this section of the 
exhibition are examples of Churchill and Valentine 
tanks and a number of mechanised vehicles. 

There are other vehicles and equipment in different 
sections of the exhibition worthy of attention; for 
example, the 30-cwt. mobile casualty collecting post 
and the mobile disinfector unit in the section set apart 
for the Royal Army Medical Corps ; and the Armoured 


Command car, scout car, store battery carrier and other | 


vehicles under the Inglis bridge. The different guns in 
this section are worth close study from the engineering 


point of view, particularly the 25-pounder gun exhibited | 


with its trailer, ammunition, towing vehicle and the 
numerous accessories, spare parts, 
optical equipment which have to travel with the gun, 


a notable feature being the ease with which it can be 


trained. Other guns on display include the 2-pounder, 
the 6-pounder, the 40-mm. Bofors anti-aircraft gun, 
and similar weapons now forming normal equipment 
for a standard division. There is, of course, a full 
display of small arms. The signals section is of con- 
siderable interest, 13 types of wireless transmitting and 
receiving sets being displayed; among them are wire- 
less equipment for a tank and a remote controlled trans- 
mitter. The portable transmitter and receiving set in 
which the voice is not directed into a mouthpiece, but 


is intercepted, as it were, at the larynx by means of | 


diaphragms on the outside of the throat, is effective 
when extraneous noises have to be cut out. 

Chere is much to interest the engineer, both profes- 
sionally and as a citizen, in the form of statistics. We 
can learn, for example, that in the African campaign 
2,000 new tyres were required daily, that to operate 
1 14-ton tank for six months necessitates 1 ton of 
spare parts, that 500 spare parts have to be carried 
to keep one wireless set in service over a period of 
six months and that 200 different types of wireless 
valves are required in the normal standard equipment 
of a division. As a citizen, he may understand the 
necessity for civilian clothing coupons when he learns 
that in one year the Quartermaster-General’s organi- 


sation has to supply 8,500,000 blankets, 20,000,000 | 


pairs of socks, 4,000,000 shirts, and so on. Apart 
from classes of exhibits of professional interest, there 
are, here and there, some isolated examples of equip- 
ment which may be mentioned; for instance, the 
petrol container known as the “ Jerrican.”’ At first 
sight, this 4-gallon container looks needlessly elaborate, 


but closer examination shows it to be an outstanding | 


example of pressed-steel work with only a single con- 


tinuous seam running right round it. The three parallel | 


carrying handles look unnecessary until it is realised 
how easy they make carrying by one man or two, 
and how easy they make transfer from one man to 
another. The quick-sealing plug is of interest, and 
also the air-release pipe to facilitate pouring. A mobile 
equipment enables six of these containers to be filled 
simultaneously. Altogether, the observant engineer 
will find a visit to the exhibition a not unprofitable 
way of spending a couple of hours. 





WorM-REDUCING GEARS.—Since the selection of a 
worm-reducing gear depends upon other factors than 
the input and output revolutions per minute, such as 
the maximum horse-power that the gear will transmit 
with a given efficiency, the rubbing speed, the lubri- 
cating system and the nature of the lubricant, Messrs. 
David Brown and Sons (Huddersfield), Limited, Hudders- 
field, have issued a new edition of a booklet giving 
these data for their “‘ Radicon”’ worm reducers. The 


principal dimensions and other data of the different 
types of these gears are also given, and also an account 
of the methods of manufacture. The booklet is not 


intended for general distribution, but engineers can 
obtain a copy by application on their firm’s letter paper. 


THE PRODUCTION OF WELDING MACHINES IN SWEDEN. 
—The war has obliged Sweden to try to manufacture with- 
in her own territory some of the products which she was 
formerly able to import, or to evolve substitutes 
for them. In order to maintain many 
operation, it has been necessary to start manufacturing, 
among other things, certain machines and tools which 
were not previously made in Sweden. According 
to recent reports in the Stockholm Press, the Swedish 
electric company, ASEA, some time ago, completed an 
installation for the manufacture of electric-welding 
machines of all kinds. While certain types of welding 


machines and welding equipment have been produced 
in Sweden for many years, large welding machines had 
not been manufactured hitherto. 
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| LOCOMOTIVE MACHINE FRICTION. 


Mr. Lawrorp H. Fry has recently written a paper, 
| entitled “* Locomotive Machine Friction,” in which he de- 
| rives a general expression for the friction of the me- 
chanical parts of a locomotive from a study of experi- 
| mental data from some 375 individual test-plant runs. 
| This paper is published in the May issue of our American 
|contemporary Railway Mechanical Engineer, and is 
|summarised below. The data are taken from loco- 
motive testing-plant reports for the eleven engines of 
| which the dimensions are given in Table 1. From this 
| it will be seen that three testing plants were concerned, 
| so that the effect of the personal equation can be ruled 
| out. Moreover, a wide variety of locomotive designs 
and sizes is included, ranging from Goss’s 4-4-0 engine 
with a load of 61,000 Ib. on the driving wheels to the 
Pennsylvania Class IT type with a 2-10-0 wheel arrange- 
| ment and a load of 342,000 Ib. on the drivers. 

Naturally from over 375 tests there resulted a mass 
of experimental data and these have enabled Mr. Fry to 
conclude that the machine friction is related to the 
number of coupled axles, the total weight on the 
driving wheels and the diameter of the drivers, and to 
express this conclusion in the equation 


ree «. +) « 
oT 


where n is the number of driving axles coupled in a 
group, W is the weight carried by all the driving wheels, 
in pounds, PD is the diameter of the driving wheels, in 
inches, and F is the machine friction in pounds of draw- 
bar pull. This equation indicates that with four driv- 


ing axles carrying a given adhesive weight the machine | 





indicator cards are unlikely to give results more precise 
than this, and a similar lack of precision must be 
allowed for the dynamometer. Therefore, even under 
favourable conditions an uncertainty of 40 per cent. 
in the value of the friction reading will be normal. The 
form chosen for equation (1) is based on three con- 
siderations. Firstly, the value of the friction drawbar 
pull must bear some relation to the size of the loco- 
motive, or, more directly, to the dimensions of the 
cylinders and running gear. It is believed that this 
size effect can be taken into account with reasonable 
accuracy by assuming that there is direct propor- 
tionality to the total weight on the driving wheels. 
Secondly, the experimental data show that the 
friction drawbar pull increases more rapidly than the 
weight on the drivers. It is thought that this can be 
taken into account by assuming direct proportionality 
to the number of coupled wheels. Thirdly, the fric- 
tional resistance to movement of the machinery 
originates at the periphery of the driving journals, at 
the crankpins, and in the reciprocating parts attached 
to the crankpins. This resistance is translated into 
drawbar pull through the leverage of the radius of the 
driving-wheel tread, and it is, therefore, reasonable to 


|assume that the friction drawbar pull is inversely 
| proportional to the diameter of the driving wheel. 


It might be argued that the diameters of the driving- 


| axle journals and the stroke should also be taken into 


account, but, while this may be theoretically true, the 


| experimental data are not precise enough to justify an 


friction with all drivers coupled will be twice that which | 


will be found if the axles are coupled in two pairs. The 
symbol n in the first case then stands for four group- 
coupled axles and in the second case for two group- 
coupled axles. Studied comparison for each locomotive 


of the computed friction with the measured friction | 


showed no greater deviation than was found among the 
measured values themselves. 


| 


attempt in this direction. On the assumption that 
machine friction could be estimated by an expression 
in the form of equation (1), ten of the graphs were 
used to determine the value of the coefficient in that 
equation. If the coefficient be represented by k, the 





equation then becomes F = Ese and from this is 
derived the equation 
FD 
k= aw’ ‘ - (2) 


A value was then selected from each of the ten 





| 





TABLE I.—DIm™eEnsIons OF LOCOMOTIVES. 


| | 
Diameter of | 0-33 nW, 











| 
Type of . Class of Weight on we aol » > 9:33 2W 

Locomotive. Test Plant. Locomotive. Drivers. aoe F. ’ i D 

+ | | | | 

| | Lb. In. 
4-4-0 ..| Purdue oS mee 61,000 | 69 | 580 0-327 585 
4-4-2 ..| Altoona : .-| E.68. No. 51 ../ 101,000 | 80 | 1,500 0-425 1,260 
4-6-2 as Do. ia ..| K.2.8. No. 877..| 180,000 80 2,250 | 0-333 2,230 
4-6-2 vi Do. "a ..| K.4.8. No. 1737 | 203,000 80 2,400 0-315 2,500 
| 2-8-0 University of Illinois | .. a - 210,000 63 3,400 | 0-266 3,900 
| 2-8-0 ..| Altoona ..| H.8.bs. No. 387 219,000 62 4,700 | 0-334 4,650 
2-8-2 4 Do. L.1.s. No. 1752 236,000 2 | 3,700 0-243 5,000 
4-8-2 ‘ Do. | M.1. No. 6872 ..| 267,000 | 72 5,700 0-386 4,900 
4-8-2 on Do. | M.1.a. No. 6706 271,000 72 3,700 0-247 4,950 
2-10-0 ..| Do. | 1.1.8, No. 790 | 342,000 2 10,000 0-362 9,100 

' 








The article, of which this is a summary is 
| illustrated by graphs of the plotted results, in ten of 
which the observed friction drawbar pull is plotted 
| against the total measured drawbar pull. The con- 
clusions reached from these graphs are as follows :— 
(a) Precise measurement of the machine friction of a 
| locomotive is difficult. In every graph the individually- 
| measured points deviate from their mean value by at 
| least 50 per cent. of that value. (6) There is no indica- 
| tion that the machine friction is affected by the speed. 
\(c) In the majority of the test groups there is no 
| systematic change in machine friction as the drawbar 
| pull is altered by changing the cut-off ; in other words, 
| the majority of the plotted points for the individual 
| tests are grouped about a horizontal line. (d) In the 
majority of instances the line drawn across the graph 
from equation (1) represents the individual tests 
reasonably well. In most of the graphs the indivi- 
| dual points show no change in machine friction as the 
| drawbar pull increases, but there are some exceptions. 
| Thus, in the graph forthe Pennsylvania 4-8-2 class M la 
|locomotive No. 6706, a tendency for the machine 
| friction to drop as the drawbar pull is increased is 
|apparent. In two other graphs, namely, that of a 
| 2-8-0 locomotive tested on the plant at the University of 
Illinois, and that of a Pennsylvania 2-10-0, Class I ls 
| locomotive No. 790, a reverse effect is shown, the 
tendency being for the machine friction to rise as the 
drawbar pull is increased. It is believed, however, that 
these variations from the horizontal line in the graphs 
are accidental and not typical. 

The large deviations of the plotted points shown in 
| all the graphs illustrates the difficulty of determining 
the machine friction with any high precision. The 
friction cannot be measured directly, but is found 
by determining the tractive force from the indicator 
cards and deducting from it the drawbar pull as 
measured by the dynamometer. The difference is small 
compared with the measured quantities. If the friction 
represents 15 per cent. of the drawbar pull, an uncer- 
tainty of 3 per cent. in the indicator cards will mean 
an uncertainty of 20 per cent. in the friction. The 











graphs as representative of the plotted values of the 
friction which correspond to the normal working 
drawbar pull of the locomotive. These values are 
given, as F, in column 6 of Table 1, and from them 
values of k, column 7, were calculated by means of 
equation (2). The average of the ten values of k is 
0-330, and it is this figure that has been used as a 
coefficient in equation (1). The process was checked 
as follows: A graph was plotted on a base line of 
W n = effective weight on drivers = weight on drivers 
x number of group-coupled axles, and on a vertical 
scale of F D = friction torque = friction drawbar 
pull x driving wheel diameter. If the relation expressed 
in equation (1) were true, then the values of F from 
column 6 of Table 1, plotted as ordinates, should fall 
on or near a straight line having a slope of 1 hori- 
zontal to 0-33 vertical, and this is shown to be the 
case. Mr. Fry concludes by observing that it must 
be understood that, in studying reports of measure- 
ments of locomotive machine friction, individual 
measurements may not have a high degree of pre- 
cision, but it is believed that the large mass of data 
analysed provides reasonably accurate figures for the 
friction which may be expected in any given locomotive. 





LAKE SuPERIOR Districr Iron ORE.—The iron ore 
mined in the Lake Superior District of North America 
during 1942 reached the high record total of 93,495,392 
long tons. This tonnage of ore was produced in 178 
different mines. The leading producer was the Oliver 
Iron Mining Company, which owns 35 of the mines. 


THE SWEDISH TRAINING SHIP “ ABRAHAM RYDBERG.”’ 
—The famous Swedish training ship Abraham Rydberg, 
which once brought wool and wheat cargoes from 
Australia to England, was sold to Portuguese owners 
some time ago. She has not long remained under the 


Portuguese flag, however, as she has now been sold to the 
authorities of the International Red Cross and is to be 
employed on the carriage of grain to Greece. 
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LABOUR NOTES. 


WELL over 100,000 adult road-passenger employees 
of the London Passenger Transport Board and muni- 
cipal authorities, and other omnibus and tramway 
undertakings are to have their war wage increased by 
4s. 6d. a week. Other staff are to receive agreed in- 
creases. The unions concerned are the Transport and 
General Workers’ Union, the National Union of General 
and Municipal Workers, and the National Union of 
Railwaymen, whose joint claims for an increase several 
weeks ago was rejected by a special arbitration tri- 
bunal. Expressing dissatisfaction with the award, 
and in some cases striking against its application, the 
unions decided to make a new application and to 
negotiate on it direct with the employers. 





An official announcement on the subject was as 
follows :—** Joint discussion between representatives 
of all parties have resulted in a common settlement 
of the claim, subject to ratification by the trade union 
conferences. The decision relates to employees in the 
operative, maintenance and other grades of labour 
previously covered by transport awards or decisions, and 
will, if ratified, take effect as from the first full pay 
period in July.” 





An interesting note in the section of the July issue 
of the Transport and General Workers’ Union’s Record 
devoted to the Metal, Engineering and Chemical 
Section, deals with the subject of payment by results. 
The Barlow Committee, of which the National 
Secretary of the Section is a member, has, the writer 
says, as a result of its inquiry into the conditions of 
labour in shipyards, recommended, among other 
things, to the Minister of Production that, wherever 
possible, a system of payment by results should be 
operated. At the annual meeting of the Confederation 
ot Shipbuilding and Engineering Trades, the National 
Secretary of the Section, referred to the recommenda- 
tion, and pointed out that “‘ any trade which was not 
at present involved in such systems, and had decided to 
agree to the application of one, should have regard to 
the position of the labourers.” 





The two unions responsible for the organisation of 
this class of employee would expect, he continued, that 
in any such system, the labourer who would be called 
to work at piece-work speed would expect an appro- 
priate increase in his earnings. This is having its 
results, the writer says, in more than one part of the 
country, the latest instance reported being at South- 
ampton, where members of the Transport and General 
Workers’ Union employed in the plumbing shop of an 
important firm participate in a payment by results 
system to the extent of 9d. to the craftsmen’s ls. 





Writing in the report for 1942 of the United Pattern- 
makers’ Association, Mr. Beard, the general secretary, 
mentions that there has been some attempt to close 
the ranks of labour by those unions dealing with the 
joint problems of men and women workers, due pre- 
sumably, he believes, to a fear that if unions with a 
considerable semi-skilled and unskilled membership 
outside the industry are to organise women, the ulti- 
mate effect on the skilled man will be disadvantageous. 
“* In short,” he says, “‘ there is a fear that the organisa- 
tion of women and unskilled men, within the industry by 
workers’ unions may ultimately determine the position 
of the skilled man, particularly in view of the constant 
upgrading of workers which is taking place daily as 
a result of advancement in production methods.” 





Patternmakers, Mr. Beard goes on to say, are not 
at the moment affected, for while they are “* definitely 
part of the engineering unit in all its phases,” they 
** still have some affinity with those trades which use 
similar tools and work in the same material, although 
we find that more members every year are using both 
wood and metal in the production of patterns, jigs, and 
tools.” 





“Here again,” he continues, “the jealousies of 
various unions are at work. We tried, for instance, to 
obtain through the wood-working unions a standard 
rate for aircraft work, irrespective as to where such 
work was done, but while they were agreed as to a 
standard rate for aircraft in engineering shops, that 
was as far as they would go. They would not, for 
instance, agree to one trade having any determination 
at all of the rates for aircraft which happened to be 
made in a factory which in peace-time made furniture, 
motor bodies, or building-trade materials. That was 
their preserve in which very varying rates must 
operate. The employers, however,” Mr. Beard con- 


cludes, “* will not be slow to adjust their position in the 
matter should their interests so dictate, and while we 





have disunity amongst the workers in the wood- 
working crafts, very little progress will be made 
towards better conditions.” 

At a conference in London, last week, attended by 
the executive councils of the sixteen unions affiliated 
to the Printing and Kindred Trades Federation, the 
recent award of the National Arbitration Tribunal on 
the wages questions was discussed. At the close of 
the meeting, Mr. Fletcher, the Secretary of the Federa- 
tion, issued the following statement for publication : 
“The Conference, having heard the report of the 
executive of the Federation, expressed complete dis- 
satisfaction with the result of the wages movement. 
Knowing the strong feeling among the members of 
the unions, the conference was unable to reach any 
conclusion that will be binding on any union.” 





Claims for new holidays with pay arrangements and 





a minimum wage rate for juvenile workers were con- 
sidered at a meeting, in London last week, of the Na- 
tional Negotiating Committee for the coal-mining indus- 
try. No decision was reached, but the Committee is 
again to discuss the matter later this month. This was 
the first meeting of the Committee and to it the Minister 
of Fuel and Power sent the following message: ‘* The 
first meeting of the National Negotiating Committee 
is a landmark in the history of the coal-mining industry. 
I send my best wishes to all concerned for the permanent 
success of the new conciliation machinery.” 





A claim for an increase of the national minimum 
wage to 41. a week was considered at a meeting, in 
London on Thursday last week, of the Central Agri- 
cultural Wages Board. Mr. Holmes, the general 
secretary of the Agricultural Workers’ Union, and 
Mr. T. H. Hodgson, national officer of the agricultural 
workers’ section of the Transport and General Workers 
Union, supported the claim which was op i by 
Captain George Deakin, vice-president of the National 
Farmers’ Union. It was agreed eventually to adjourn 
the discussion until August 11 to enable the independent 
members to review the statements of the two sides. 





The Commission set up under the Catering Wages 
Act to review the existing arrangements regulating 
wages and conditions in the hotel and catering industry 


welfare of the workers, consists of seven members, 
two of whom are women. The chairman is Mr. Hartley 
W. Shaweross, K.C., Civil Defence Commissioner for 
the North West Region, and the others are: Mr. John 
Greenwood, a member of the Civil Service Arbitration 
Tribunal; Mrs. Hermione Hichens, a member of 
several Royal Commissions and Government com- 
mittees ; Professor T. M. Knox, deputy chairman of 
various trade boards; Captain H. W. J. Powell, of 
Messrs. Herald Eve and Company, chartered surveyors ; 
Mrs. H. J. Robinson, a member of the Workers’ Panel 
of the National Arbitration Tribunal; and Mr. G. W. 
Thomson, a member of the General Council of the 
Trades Union Congress. The secretary is Mr. D. T. 
Jack. Where there is no adequate joint voluntary 
machinery for regulating wages and conditions, the 
Commission may recommend to the Minister of Labour 
and National Service the establishment of a trade 
board. 





With the object of attracting juvenile labour to the 
cotton spinning industry, the Master Cotton Spinners’ 
Federation has drawn up a minimum wage list, starting 
at 20s. a week for boys and girls of 14, and rising to 
35s. a week for girls of 18 and 63s. a week for youths at 
21. Alternatively, the Federation is prepared to pay 
piece-price earnings, if they are higher, as is usually 
the case. The proposals are to be sent to the Cotton 
Boards’ Committee of recruitment and training and to 
the representatives of the trade unions concerned with 
a view to the negotiation of an agreement. The 
Federation states that, in order to enable the industry 
to afford these higher scales of wages, it is important 
that, where necessary, the arrangements should be 
made conditional upon a general redistribution of 
labour, especially in the staffing of spinning mules. 





A resolution calling for national ownership and 
control of all forms of transport, rail, road, sea and air, 
was adopted unanimously last week at the annual 
conference in Carlisle of the National Union of Rail- 
waymen. Mr. Benstead, the general secretary of the 
union, said that he did not think Government con- 
trol should be removed from the railways until there 


whole means of transport—rail, road, sea, and air— 


waymen were not going to sit quietly by and see a 
repetition, in the air, of what took place on the roads 





following the last war. 


and inquire into other matters, including the health and | 


was a clear determination as to what was going to! microstructures have now been 
happen to British railwaymen. To nationalise the | must also be observed that sorbitised railway rails 


SIGNIFICANCE OF MECHANICAL 


TEST PROPERTIES OF METALS.* 
By Dr. Huon O’Neux, M.Met. 
(Concluded from page 40.) 

(14) Apart from patented wire, little is known of 
the work-hardening properties of heat-treated steels, 
though the subject is of importance since many struc. 
tural details are put into service in the quenched and 
tempered condition. Furthermore, heat-treated stee] 
wire suffers certain disadvantages compared with cold. 
drawn wire for bridge cables, and this justifies attention 
being paid to the matter. Indentation tests have 
therefore been made on typical steels after various heat- 
treatments, and results are given in Table III, opposite. 
Using the Meyer (nm — 2) index as a criterion, it appears 
that work-hardening capacity (a) increases slightly in 
normalised steels with rise of carbon content; () 
increases when a given normalised steel is quenched to 
become austenitic or martensitic; (c) decreases when 
pearlite or sorbite is spheroidised; and (d) decreases 
when a steel, by oil-quenching or water-quenching and 
tempering, is given a sorbitic type of microstructure. 
Tensile test data to indicate these same conclusions 
might be sought. Ordinary test-house records provide 
values of “ plasticity ratio"; and Stead’s tensile results 
employed in Table [V, opposite, also show the change 
in 6 value with heat-treatment. For normalised steels, 
6 is seen to rise with increase of carbon content just 
|} as (n — 2) does, but it also rises slightly while (mn — 2) 
falls slightly when a pearlitic steel is sorbitised by heat- 
treatment. The quantity 5 does not therefore com. 
pletely correspond with (nm — 2). Values for the 
uniform “ elongation at maximum load "’ ey and true 





breaking stress P, may be obtained from the extensive 


specialised data of McAdam and Clyne (1934). It is 
found that the “ plasticity ratio” and “ elongation at 
maximum load " ey behave like the (n — 2) value and 
show a decrease when the normalised steel is quenched 
and tempered. The same generally applies to the 
McAdam quantity here called the “ net proof ratio.” 


The “ net percentage strength " = 100 (: - i) more 
” 





| often shows a simultaneous slight increase rather than 
a decrease, and therefore appears to be more related 
| to Stead’s quantity 5b than to (nm — 2). 
| A steel may be brought to a given hardness value 
| either by water-quenching and tempering or by direct 
| oil-quenching. There is nothing in the indentation or 
tensile results of Tables III and IV to indicate that the 
| final product in each case differs appreciably in work- 
| hardening capacity. The decrease of (m — 2) on 
| sorbitising, and the corresponding fall of plasticity ratio, 
| applies not only to steels but can be observed in other 
| alloys. Thus the fall of n value during the first pre- 
| cipitation by heating quenched standard silver has 
| been demonstrated (O'Neill, Jackson, and Farnham 
| 1933). Similarly, Duralumin, as evident from tensile 
| results by Teed (1937) and from indentation results 
| by the author (O’Neill, Jackson, and Farnham 1933), 
shows the low work-hardening capacity of these alloys 
after hardening by heat treatment. Summarising, it 
may be said that whatever attractions sorbitic micro- 
structures may possess, a high capacity for work- 
| hardening is not one of them. Their high yield ratio 
| has probably enabled engineers designing on yield point 
| to effect economies, and as machined details with a high 
| surface finish they can give good service if free from 
|corrosive influences. Otherwise the prevalence of 
notch and corrosion fatigue effects must be considered, 
and cases are on record (Sachs, 1939) in which the heat- 
treated steel has failed as a substitute for one in the 
normalised state. Sometimes residual stresses re- 
maining from quenching aggravate fatigue conditions, 
and examples of this occur in railway springs and axles. 
Heat-treated railway tyres are susceptible to notch- 
fatigue failure from rough-turned bore surfaces, but 
if the latter are initially given a mirror finish, then very 
good service may be obtained. Low-alloy structural 
steels normally having high yield ratios and sorbitic 
pearlite have been shown by Graf and others to be 
deficient in fatigue resistance if used in the black (un- 
machined) condition. Furthermore, as regards snatch- 
loading possibilities, it is worth noting that Brown and 
Vincent (1941) found that with increase of rate of 
strain wrought iron and normalised medium carbon 
steel experienced a rise in yield strength, whereas no 





such compensating effect was observed in oil-hardened 


and tempered alloy steels. 


| (15) The relatively low indentation n values of 


troostitic and sorbitic, as compared with normalised, 
pointed out, but it 


give better wear resistance than pearlitic rails. Para- 


was not going to be easy. The building and running | doxically, high-manganese steel rails with high n values 
of aircraft embraced a larger personnel than was give still better wear resistance. Wear properties 
employed on the British railways, but British rail-| constitute one of the most important features of metals 





* Paper read before the Institution of Mechanical 
Engineers on Friday, June 18, 1943. Abridged. 
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SIGNIFICANCE OF TEST PROPERTIES 


TABLE Ill.—Errecr or Heat-TREATME 


NT UPON MEYER n VALUE OF STEEIS. 





































































































Brinell 
| Percentage Composition. > 
Ty nel of Heat-Treatment. Meyer L 
_ | } n Value. (a - 30) 
| | 
Carbon. Silicon. Manganese. | bd 
' 
axk | 0-30 | 0-18 | 0-90 | Normalised, 850 deg. C. 2-25 159 
| Oil-quenched, 850 deg. C. 2-19 225 
| Water-quenched, 850 deg. ; tempered, 675 deg. C. 2-19 225 
qedes..| 0-41 | 0-08 0-63 | Normalised, 850 deg. C. 2-25 178 
| | Oil-quenched, 850 deg. C. 2-15 245 
| } | Water-quenched, 850 deg. C. ; tempered, 440 deg. C. 2-15 331 
| | - ° », 580 deg. C. 2-15 252 
Grade 6Q2 . 0-45 | 0-14 0-70 | Normalised, 850 deg. C. 2-24 185 
| | Water-quenched, 850 deg. C. 2-38° 514° 
| | a » tempered, 400 deg. C. 2-14 420 
Rail | O45 | O12 | 114 — | “Sorbitised ” surface 2-16 331 
Spring me 0-66 0-09 0-60 | Normalised, 820 deg. C. 2-28 231 
| i | Water-quenched, 820 deg. C.; tempered, 450 deg. C. 2-22 429 
| | be “ », 600 deg. C. 2-18 298 
a »  S8pheroidised, 710 deg. 
| | |  (. (4 hours) 2-25 202 
Si Mn spring | 0-52 1-92 0-76 Oil-quenched, 850 deg. ; tempered, 500 deg. C. 2-25 412 
| | | Water-quenched, 900-320 deg. C. (“" Austempered *’) 2-34 438 
Tool | 09 | O16 | 0-38 Normalised 2-30 264 
} | Water-quenched, 740 deg. C. 2-41° 863* 
| | as Bs tempered, 600 deg. C. 2-15 285 
| | c spheroidised, 710 deg. 
C. (4 hours) 2-10 183 
nie mi Chromium | Vanadium 
Strip |} 1-2 0-15 | Spheroidised 2-21 183 
| Quenched in lead bath 2-36* 780° 
Quenched in lead bath ; tempered, 160 deg. C. for 20 
| min. 2-08* 765* 
Quenched in lead bath ; tempered, 400 deg. C. for 20 
| | min. 2-06° 500* 
nenenae: ke | | Nicke | 
Austenitic 0-09 18 - | Hot-rolled | 2-22 263 
(Jones, | | Water-quenched, 1,100 deg. C. 2-38 153 
1940) |} 0-05 14 | 12 Hot-rolled 2-18 236 
| Water-quenched, 1,100 deg. C. 2-32 lll 
io | ara : | Manganese 
Maurer steel 1-9 - 2-0 Normalised } 2-24 396 
(O'Neill, | Water-quenched, 1,100 deg. C. (austenitic) | 2-43 941 
1934) a tempered, 400 deg. 
C. (martensitic) 2-38 495 
| | Water-quenched, 1,100 deg. C. ; tempered, 900 deg. 
} C. (sorbitic) for 10 min. 2-15 495 
| Water-quenched, 1,100 deg. C. ; tempered, 900 deg. | 
C. (pearlitic) for 60 min. 2-26 415 
: elas * Tests with 1 mm. diamond hemisphere. 
TABLE IV.—Errecr or HEAT-TREATMENT ON “ STEAD” TENSILE VALUES. 
(To convert kg. per square millimetre into tons per square inch, multiply by 0-635.) 
ja ] 
Steel. j Normalised. Water-Quenched and Tempered. 
x " " | | | vant | 
| | Nominal | | Nominal 
Carbon | Maximum | oA Pa, Maximum Pa, 
Reference. | Content, Stress, —— | kg. per b. Stress, eer kg. per b. 
Per cent. kg. per | * | sq. mm. kg. per ’ sq. mm. 
| §8q.mm. | | sq. mm. 
- | 
Russell 1923/ 0-06 | 21-9 1-so | 6S} — — — _ — 
i* 0-16 | 41-7 | 1-59 | 147 150 48-2 1-44 175 189 
| 51-6t 1-34 180 188 
oe | 0-28 54-6 | 1-43 | 179 176 66-7 1-38 212 211 
35 0-34 | 57-3 | 1-56 188 185 67-8 1-42 213 208 
67 -6t 1-49 209 199 
4° 0-44 | 63 -6 | 1-73 203 197 75-7 1-54 231 222 
86 -2t _— 233 204 
se |) lO-ka |) 65-3 | Ss«1-65 204 196 81-7 1-42 230 210 
6° 0-55 | 74-6 | 1-68 225 212 87-0 1-41 244 224 
ot 0-36 134-5 | _ 343 311 103 1-14 266 245 
Ni 2-93 Izod value 47 ft.-Ib. 
Cr0-94 | | 
103 | 1:14 | 259 234 
Izod value 21 ft.-Ib. 
Desch and 1-28 73-8 | pr 2-13 ] — a Spheroidised by forging and annealing 
Roberts 1923) | 58-4 | 2-18 | - — 
| | i | 
* Jl. I. & 8. Inst., vol. 107, page 377 (1923). + Unpublished result kindly supplied by Mr. J. Stead Oil-quenched only. 


|| Muffie-cooled after tempering. 


intended for use in particular circumstances, yet no 
single test value can be relied upon to indicate resistance 
to wear. The subject is complicated by critical pres- 
sure effects, and by surface smear effects as shown in 
the experiments of Saito. Nevertheless, the micro- 
structure of worn surfaces generally reveals that cold- 
working has taken place; and presumably, when this 
reaches its limit, minute particles of metal crack away 
by shear. Under these conditions it is easy to appre- 
ciate why neither the nominal tensile stress nor the 
Brinell number serve as useful guides. The “ plasticity 
value” puts the high-manganese steel into its proper 
place, but the figures given in Table V show that the 
sorbitic steel still presents low plasticity results. To 
obtain further information, various tests on a typical 
tyre steel have been made. Pieces of bar 18 in. long 


by 2 in. diameter were subjected to certain heat-treat- 
ments, and specimens from comparable positions gave 
the standard tensile and other results shown in Table VI. 








Comparing these three treatments, the wear resist- 
ance is least in that giving the highest m value. As 
regards the cold-working properties, reference may be 
made (Goss and Brenner, 1941) to other tests on 0-74 
per cent. carbon steel strip after various heat-treat- 
ments. These indicate that while spheroidal pearlite 
easily suffers drastic cold-rolling reductions, sorbite 
presents many difficulties and edge cracks, and “‘ the 
plastic capacity of pearlite is much greater than that of 
sorbite.” From wiredrawing experiments on eutectoid 
steel, Adam (1920) has also stated that “the fine 
structure produced by quenching in oil and reheating 
is quite unsatisfactory for withstanding cold flow.” 
On the other hand, since patented wire is sorbitic and 
yet superior to pearlitic unpatented wire for cold- 
drawing purposes, its virtue probably resides more 
in the initial high-temperature treatment and trans- 
formation than the sorbitic microstructure. 





Perhaps the most striking point arising from Table VI 


OF METALS. 


TABLE V.—Properties of Manganese and Sorbitic Steels. 

















! 
| . * Plas- 
Elon- 
Vield- Maxi- ticity 
— 7 point, mum — Value ”’ 
oe k g = Tons Stress, 2 in (Section 
sq'mm.| , Pe | Tons per] “per” | 13, 
é “| sq. in. 8q. in. page 40, 
cent. ante) 
Medium man- 207 31 55 22-5 40 
ganese rail 
Sandberg sor- 308 60 73 16 20 
bitic surface 
Austenitic man- 220 22 66 51 153 
ganese steel. | | 








TABLE VI.—Properties of Tyre Steel. 
Percentage composition: carbon, 0-60; silicon, 0-24; 
manganese, 0-74; sulphur, 0-037; phosphorus, 0-043. 

Inherent grain size, 4-3 (A.S.T.M.). 





























Normal- Oil- Sphero- 
—— ised. hardened idised 
(N) (OH) (8) 
Treatment: duration and | 1 hour at/ 1 hour at | 1 hour at 
temperatures 770 deg. 770 deg. 770 deg. 
Cc. C.; oil- C.;  oil- 
quenched ;| quenched; 
1 hour at | 1 hour at 
400 deg. | 720 deg. 
C.; ofl-| C.;  oil- 
quenched | quenched 
Tensile properties :— 
Nominal maximum stress 49-9 61-3 46-7 
(tons per square inch) 
Elongation on 2 in., per 21 18 27 
cent. 
Reduction of area, per cent. 87 42 55 
Hardness properties :— 
Meyern value .. Pe 2-28 2-14 2-15 
Brinell No. (1/30/15) kg. 217 306 212 
per 8q. mm. 
Py(for d = D) kg. per sq. 297 382 255 
mm. 
Diamond hardness 224 314 222 
Hp/ 20 kg. per sq. mm. 
Work-hardening by Cold 
Rolling :— 
Reduction thickness Hp Hp Hp 
- 40 percent. .. 286 321 
o 80 percent. .. 347 394 357 
» 90 per cent. 388 453 382 
(cracking) 
Maximum hardness in- 73 44 72 
crease, per cent. 
Resistance to Wear :-— 
Reciprocal of relative mean 100 150 175 
loss of weight in wear 
test (L.M. and S.R.) 
Time required for power 100 95 150 
saw to cut through bar 
(relative) 
“ Plasticity ratio” .. “a 1-86 1-61 1-56 
“ Plasticity value” . . id 39 29 42 
(Lu — Ly) x percentage 485 415 450 
elongation 
Reduction area, per cent. 
Brinell No. 
= Janitzky “‘ machinability 
index ” 0-170 0-137 0-260 











is the difficulty of predicting by indentation analysis 
that the oil-hardened steel OH would develop only 
about half the percentage increase of strain-hardening, 
by cold-rolling, of specimens N and S. The n 
values of the two heat-treated steels were found to be 
difficult to determine with exactness, but the numerical 
results for each are about equal and certainly lower 
than those for the normalised bar. Meyer analysis is 
thus again in difficulties. The “ plasticity ratio” also 
gives no clue to the low work-hardening of steel OH, so 
other combinations of the ordinary tensile data have 
been tried. Of these the “‘ plasticity value” (per- 
centage elongation ~ yield ratio) gives indications con- 
sistent with the amount of hardening by cold rolling, 
and perhaps merits increased attention. 

The “‘ plasticity value " is highest in the spheroidised 
steel S which, although relatively soft, gave the greatest 
resistance to wear (Sandberg and Humphrey, 1939). 
The wear test results were obtained by the Research 
Engineering Section of the London Midland and 
Scottish Railway, using dry cylindrical test specimens 
rotated with specified amounts of slip against a standard 
similar specimen of rail steel. Steel S was also the 
most difficult to saw, regarding which Adam (1920) 
has noticed that mild steels containing globularised 
pearlite are surprisingly difficult to machine. Com- 
pletely spheroidised high-carbon steel similarly has a 
plasticity value of 57 compared with a value of 10 as 
normalised (Desch and Roberts, 1923). On the other 
hand, it is stated (Camp and Francis, 1940) that spher- 
oidising to remove network carbide improves machin- 
ability at least to the extent of reducing tool wear. 
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Janitzky’s (1938) machinability index .unfortunately | fer the end of the cartridge chamber. (4) Punch 
makes the spheroidised steel in Table VI more machin-| 18 holes in the tubular portion between the vanes. 
able than the others. |(5) Reamer the cartridge chamber. (6) Drill radial 
The high resistance to relative unlubricated wear | hole No. 4 B.A., tapping size. (7) Tap No. 4 B.A. 
offered by the specimens with high plasticity values is | (8) Reamer tapping-size hole for }-in. B.S.F. thread. 
consistent with results obtained by Stanton (1910) on | (9) Counterbore, radius, and turn fins to length. (10) 
certain ternary bronzes. The high resistance to wear| Tap }-in. B.S.F. (11) Threadmill external thread 
of various ternary bronzes when sliding against unlubri- | 0-796 in. diameter, 14 threads per inch, Whitworth. 
cated steel has been confirmed in the Research Labora- | The finished machined components are then painted 
tory of the London Midland and Scottish Railway, and | and packed. 
their n value was generally found to be about 2-3.| With the exception of the 18 punched holes and the 
A service experiment has also been made for the chief | hole that is drilled and tapped No. 4 B.A., the bulk 
mechanical engineer of that railway, on lubricated slide | of the machining could have been done, as mentioned 
valves working at elevated temperatures in nine | above, on small chucking capstans with special chucking 
London Tilbury and Southend locomotives. Results | equipment and appropriate tooling, arranged in two 
show that the higher plasticity values again correspond | separate settings. The plant now utilised for the work 
with relatively superior resistance to wear. includes a simple facing cutter which is fixed in a cutter 
Available data are insufficient to enable final con-/| bar. The cutter bar is provided with an end stop that 
clusions to be reached regarding the utility of these 
various tensile indices, but it is appropriate to refer to 
the experience of Dudley (1890-1) based on twelve 
years’ observations of railway rails and bearing bronzes. 
His dual conclusion was (a) “ That metal which will 
suffer the most distortion (elongation) without rupture 
will wear best "’; and (5) “ the first variable (elongation) 
being obtained in satisfactory amount, an increase in 
tensile strength will add to the wearing power of the| Operation No. 11, threadmilling the external screwed 
metal."’ To some extent both these factors are involved | part 14 threads per inch, was originally done on bench 
in the “ plasticity value” suggested above. Dudley’s | lathes that had been converted for the purpose. So far 
conclusions are consistent with the implications of the 
basic logarithmic expression for stress and strain, in 
that “the mechanical resistance” of a metal is a 
combination of its basic or unit hardness plus its 
potentialities for strain-hardening. This is the con- 
sideration which should be uppermost in trying to| 
analyse service performance. It is implied, for instance, | 
in the statement of E. G. Herbert that “ the measure 
of machinability is the hardness of the chip,” for this 
latter value represents the metal after application of an 
appropriate cold-working process. If the material has 
a high capacity for strain-working, it will both consume 
more cutting power and produce more tool damage 
before the chip is strained to fracture. Pre-cold- 
working of a simple metal generally improves its 
machinability, but seldom increases its wear resistance. 
It would be helpful if those possessing results of 
service performance of ductile metals would correlate 
them with data from the ordinary load-extension tests 
converted to “ plasticity value” or similar factors. 
In this way a body of useful knowledge might be | 
built up without involving an alteration of conven- | 
tional test house methods of measurement. At the 
same time, the recording of such values as “ elongation | 
at maximum load” and “ true stress at fracture” is 
to be encouraged, and attention should be paid to the 
true ductility indices proposed by MacGregor and 
others. The different service conditions under which | 
wear takes place demand tests which are appropriate | 
to the circumstances. So far as ductile metals are | 
concerned, however, there seems to be more promise | 
in using quantities which embrace work-hardening | 
properties than in searching for a single value which 
only represents one point on the deformation curve. | 
Now that the basic nature of this latter curve has been | 
demonstrated, it may be possible to reorientate future | 
testing procedure. 


relatively to the work, and a fractional horse-power 
motor provides the driving power, the cutter bar being 
coupled directly to the armature spindle. 
reaming and tapping are all performed on small drilling 
machines, a certain amount of adaptation being 
necessary in the case of the machines that are utilised 
for tapping. 


one disadvantage : excluding the movements for loading 
and unloading, five separate movements on the part 
of the operators were required in the milling of each 
tail-unit. This required some measure of skill and 
was thought to cause unnecessary fatigue. With a 
|View to simplifying the threadmilling operation, a 
special machine was designed, which, apart from the 
insertion and removal of the workpieces, could be 
controlled entirely by the manipulation of a single 
hand lever. As an indication of the ease with which 
these specially designed threadmillers may be used, 
it may be mentioned that up to 2,000 tail units have 
been threadmilled on one machine during a single 
shift of 74 hours. 

So effective was the factory layout and revised 
procedure, that, on the request for an increase, the 
“planned” output was pushed up by more than 
26 per cent. within ten days. This was in response 
to a call from the supply department to work up to 
greater output as quickly as possible. At this time 
the productive staff consisted of 66 women, all un- 


for the first time. 


has more than doubled. This increase has been 
obtained with very little additional ‘ balancing” 
plant and only 16 more women. Each woman works 
six 7}-hour shifts per week. Holidays were 
gered,” each employee getting the usual week's holiday 
with pay and being allowed a certain amount of choice 
as to period. Careful planning, and the fact that 


of several operations, assured the success of this scheme. 








| note. 


determines the extent to which the cutter can be fed | 


Drilling, | 


| 


as accurate machining was concerned the converted | 
lathes were quite satisfactory, but they suffered from | 


| governed by the pitch distribution. 


MARINE PROPELLER BLADE 
DEFLECTION.* 


By J. F. C. Conn, B.Sc., M.1.N.A. 


WHEN a screw propeller is operating in its normal 
working state, the blades are subjected to thrust, 
torque and centrifugal forces, all of which tend to 
cause deformation of the blade. A small deformation 
in flexure, where the blade sections remain unaltered jp 
pitch, is relatively unimportant in its effect upon pro. 
peller performance ; but, if the blade twists through 
a small angle, the effect upon performance may be 
important. For example, a slight twist of the tip sections 
in a destroyer propeller, in the direction of increasing 
pitch, may cause cavitation, with deleterious effects 
upon the performance and the life of the propeller, 
The problem of blade deformation under load is there. 
fore of the first importance, since it affects individual 
| ropelter performance and the correlation of ship and 

model power estimates. 

| This paper describes an attempt to evolve a method 
of calculating the blade deformations under |oad, 
originally worked out for airscrews and now applied 
to the ship propeller. The difficulties are many, and 





| approximations are unavoidable if numerical solutions 


are to be obtained, but the approximations use: are 
clearly stated and their influence assessed, so far as 
possible. 

The essential geometrical features of a propeller blade 
are its non-uniformity of breadth, thickness and shape, 
and the varying orientation of the blade sections, 
As the propeller 
rotates and advances, hydrodynamic loads due to the 
thrust and torque forces are distributed over the surface 
of the blades, while centrifugal loads are distributed 
throughout the volume of the blades. Each blade 
functions as a cantilever of non-uniform cross-section, 
subjected to transverse loads (arising from the thrust 
and torque) acting in two perpendicular planes normal 
to the radius, and to end tension (due to centrifugal 
force). Transverse and radial loads vary over the 


| length and width of the blades; they also vary with 


| time and with position behind the hull. 


trained when engaged, and many working in a factory | 


Since the outset, this factory's production per week | 


| 


* stag. | 


| 
| 
| 
| 


Production was maintained at normal level throughout | blade may be described briefly as follows. 
the whole holiday period of approximately three months. | arbitrary radial section, and let the co-ordinate axes be 
Supervision and maintenance staffing are worthy of | chosen as shown in Fig. 1, opposite. 
There are three charge-hands (one per shift) | the thrust, torque and centrifugal forces cause bending 


time and with position behind the hull, due to operation 
in wake water where the velocity components vary with 
Further com 
plications arise from irregularities in engine torque and 
rotational speed, from pitching, heaving and rolling 
motions of the ship, etc. The loading along and across 
each blade is obviously of extraordinary complication 

The problem of finding the deflection of a uniform 
cantilever, rotating about the encastré end as axis, 
remains intractable by all but approximate methods of 
solution, and for a propeller blade the calculation of 
deflections is still more difficult. Since the problem in 
its detailed complication is as yet beyond solution, the 


| example considered in this paper is that of the propeller 


in open water, advancing at constant speed and rotating 
at constant angular velocity. There is here an obvious 
analogy with the strength of ships where artificial, but 
simple and standard, conditions are investigated, and 
allowance made for the actual service conditions from 


most of the women had been trained to do any one | judgment and experience. 


The physical conditions in a loaded screw-propeller 
Consider an 


It is obvious that 


BREAKING DOWN A SMALL JOB.* | 2nd each of these was specially trained for the job,| moments in the blade. Now assume that the blade 


having had no previous engineering experience. One 

A propuctTion machining job that would usually | skilled fitter and three Government Training Centre 
be done on small chucking capstans with special 
chucking equipment and tooling was recently broken 
down into single operations on simple machines. The 





fixtures and all necessary plant repairs. 
}t 


trainees are responsible for the making of tools and | line in Fig. 2 and Fig. 3. 
In addition, full line represents the line of centroids of the unstrained 
here is one centre lathe turner; one joiner-handyman | blade sections, and the dotted line, that of the strained 


deflects under load and that the locus of the centroids 
of the blade sections departs from the full to the dotted 
In these two diagrams, the 


usual method would have required machines difficult | on maintenance of buildings, fixtures, fittings, etc.;| blade sections. The total torque on the propeller is 


to obtain, and operators trained for a long period ; 
the simplification enabled the operators to be fully 
trained in periods ranging from a couple of days to 
two weeks. In most cases this included setting the 
tools. The factory was exclusively engaged on machin- 
ing 2-in. mortar bomb tail units. These are small 
die castings consisting of a tubular portion with six 
radial guiding fins parallel to the bore of the tube. 
The tube is bored and threaded internally, and there 
is a small amount of external machining, including 
facing to length. All the work is to limits, and a high 
degree of accuracy is required to ensure that the 
various internal diameters are concentric. Fw Fam 

In order that the work could be done mainly on INDUSTRIAL PROGRESS IN BRAZIL.—The considerable 
simple machines of standard design, or on a special | expansion which has taken place in Brazil's industrial 
one that could be easily and quickly constructed for | production during the past two years is revealed by the 
a special purpose, the machining of the bomb tail-| fact that the total number of factories and workshops 
units was broken down into eleven operations as/| in production at the end of 1942 was estimated to be 
follows :— 78,000, against 64,000 at the end of 1940. Similarly, the 

(1) Machine the external diameter of vanes. (2) Face | number of industrial operatives in employment was 
the cartridge chamber to the correct depth. (3) Cham- 916,000, against 825,000, and the total value of industrial 
. production 15,000 million cruzeiros against 12,500 

* From the Production and Engineering Bulletin of | million cruzeiros. At the end of 1942, however, 75 per 
the Ministry of Labour and National Service and the | cent. of the 12,809,000 workpeople employed throughout 
Ministry of Production, vol. 2, No. 8 (June-July, 1943). Brazil were engaged in agriculture, stock-breeding and 
Abridged. manual occupations. 


' 
| on each shift engaged in painting and packing. 





ANGLO-CHILEAN ComMMERCE.—H.M. 


to the commerce of the two countries, for a further 
period of 12 months from July 1, 1943, the most-favoured- 
nation treatment provided in the Anglo-Chilean 
modus vivendi of October 15, 1931. 


as 














two male labourers for heavy lifting ; and two women | represented by Q, and U and V are the component 
| deflections of the blade due to flexure. The total thrust 
| of the propeller is denoted by T. 


It follows that the 
bending moments due to centrifugal forces are altered 


| due to the deflections and, if the deflections are appreci- 
Ambassador at/| able, so also the change in bending moment may be 
Santiago has announced that the United Kingdom and | appreciable in a fast-running propeller, where the 
Chilean Governments have agreed to continue to extend, | centrifugal forces are large. 


There are three separate twisting moments acting 
upon an arbitrary radial section. Firstly, the resultant 
hydrodynamic force (see Fig. 6, opposite) acts at 
the centre of pressure of the section, and the chordwise 
position of the centre of pressure varies with the angle 
of attack. The centre of pressure may be considerably 
displaced from the flexural centre ; and, at large angles 
of attack, when the hydrodynamic forces are large and 
the centre of pressure has moved to its maximum 
forward position, i.e., at about 25 per cent. of the chord 


| from the leading edge, the hydrodynamic twisting 


moment will reach a maximum, tending to increase the 
blade angle, provided always that the section remains 
unstalled. It must be noted, however, that at small 
angles of attack the centre of pressure may be nearer 





* Paper presented to the Institution of Naval Archi- 
tects for written discussion. Abridged. 
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PROPELLER-BLADE DEFLECTION. 


Fig. 1. ‘iad Fig. $. x 


Fig.3. 
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the trailing edge than the flexural centre; hence the | 
hydrodynamic twisting moment changes sign. Secondly, | 
the effect of centrifugal force on blade twist is complex. | 
In general, each element of mass m throughout the | 
blade will tend to remove itself as far as possible from | 
the axis of rotation. The distance of an elementary | 
mass from the centre of rotation increases as the blade 
angle diminishes; hence the component of centrifugal 
force acting parallel to the y-axis (see Fig. 6) tends to 
diminish the blade angle (Figs. 4, 5 and 6). Thirdly, 
the component parallel to the z-axis tends to increase the 
blade angle; that is, it attempts to remove the 
natural helicoidal twist from the blade as a twisted strip 
of metal tends to untwist under end tension. Of the 
three twisting moments, two tend to increase the blade 
angle and the third to decrease it for all normal work- ' 
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Fig.8. 
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ing conditions. As in the case of flexure, any deforma- 
tion of the blade in twist will alter the magnitude of the 
twisting moments. 

The problem is to determine the loads acting upon 


a propeller blade and to estimate the resulting deflec- 
tions, having due regard to the dependence of certain 
of the loads upon the deflections. The principle of 
minimum energy states that the energy expended in 
deformation under load will always be a minimum, 
but the application of this principle by variational 
methods is most laborious in the present case. The 
difficulty of finding a minimum may be circumvented 
by employing an approximate method which depends 
| upon expressing the deformation of a structure in 
terms of an arbitrary function of the co-ordinates and 
certain undetermined constant multipliers. A suitable 
algebraic expression is chosen for the deflection curve, 
to satisfy the specified boundary conditions and solu- 
tion of the resulting simultaneous equations gives the 
required constants.* This method is analogous to 
Rayleigh’s method for the approximate estimation of 
| vibration frequencies. 
| The present paper is confined to the calculation of 
blade deflections under open water conditions (that 
| is, operation in undisturbed water, uninfluenced by 
| the presence of a hull form); but this restriction is 
|not meant to imply that the calculation of stresses 
|is considered of minor importance. It is intended 
| to treat the subject of stress calculation in another 
| paper, when some exploratory work has been com- 
| pleted. It is obvious that the ordinary engineers’ 
| Covey of bending is not strictly applicable to the 
| cantilevers considered, but this is only one of many 
| difficulties. 

Broad-bladed marine propellers present many prob- 
| lems in the structural as well as the hydrodynamic 
sense. Résingh suggested? that the stress distribution 
should be investigated across sections which are not 
| radial; i.e., that the calculations should be made for 
| plane sections perpendicular to the blade centre-line 
| and for plane sections at various angles to the latter. 
| A similar treatment has been given by Hancock,t 
independently (and apparently without knowledge) of 
Résingh’s earlier treatment of the same problem. 
For broad-bladed propellers, the stresses should 
undoubtedly be computed over several sections 
through one radial point, two typical cases, for 
flexure only, being illustrated in Fig. 7, on this page, 
which is reproduced from Résingh’s paper. The 
methods can be adapted to investigate the deflections 
and stresses across arbitrary plane sections of a 
blade.§ 

A numerical example has been worked out for a 
heavily loaded destroyer propeller absorbing 19,200 
shaft horse-power at 350 r.p.m. and 36 knots, parti- 
culars of which are given in Table I, herewith, and 
Fig. 8, on this page. In the table, ky is the thrust 








coefficient = —n* D*, where D is the diameter of the 
propeller and n is the revolutions per second; and 
kg is the torque coefficient a n?D*. It should be 


p 
noted that the customary “ radial” blade sections (as 
shown on the propeller working drawings) were used 
in this example. 


TABLE I.—Particulars of Destroyer Propeller 











Diameter... 10-0 ft. 
Pitch (uniform) 13-0 ft. 
No. of blades aye ae -- oof 3 
Blade area/disc area oe és | 0-795 
Boss diameter - «al | 2-0 ft. 
Speed in knots ie r - rr 36 
Revs. per min. te es ow o 350 
Vin D és _ os - os 1-033 
kr... i ia + ‘a om 0-1800 
BQ ee oe Ms + es +} 0-4027 
Material Manganese bronze 


..| 14x 108 Ib. per sq. in. 


Young’s modulus 
..| 45 10° Ib. per sq. in. 


Rigidity modulus a 





The numerical results are not uninteresting. Due to 
the tensile effect of centrifugal force, the blade length 
is increased 0-0024 in. The assumption that radial 
deflections can be ignored is therefore justified. The 
deflection of the blade in the zz or thrust plane was 
found to be very nearly 0-30 in. The twist of the 
blade tip was 1-0 deg., in the sense of increased pitch. 
All these deflections have been worked out for the 
steady state condition, and will be much larger in 
sudden applications or alternations of loading. Such 
effects might arise, in the propeller considered, from the 
presence of A brackets forward of the propeller, from 
rudder action, and from vibration of the hull. The 
propeller considered is admittedly an extreme case, 





* “The Use of the Principle of Minimum Potential 
Energy in Problems of Static Equilibrium,”’ by D. Wil- 
liams, Reports and Memoranda of the Aeronautical Research 
Committee, No. 1827 (1937). 

+ “ Design and Strength Calculations for Heavily 
Loaded Propellers,” by W. H. C. E. Résingh (pamphlet). 





t “Blade Thickness of Wide-Bladed Propellers,” by 
N. Hancock, Trans. I.N.A., vol. 84, page 121 (1942). 

§ The methods are worked out in detail in appendices 
to the printed paper.—ED., E. 
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involving high thrust and power loading with high 
rotational speed, but the deflection due to twisting 
moments can only be described as most disturbing. If 
plane rather than radial sections had been employed, 
the calculated deflection would have been greater 
rather than smaller. The deflection due to flexure is 
small, thanks to the absence of rake in the propeller 
considered, but a comparatively small amount of rake 
would give an entirely different result. 

This paper presents a preliminary report on an 
investigation of the deflections and stresses in screw | 
propeller blades. The example quoted gives results 
which show that the blade twist may be serious in a 
heavily loaded destroyer propeller. It may be objected | 
(i) that the customary radial sections (that is, those | 
sections commonly shown on propeller drawings) | 
should not have been used in the process of calculation, 
since in the actual blades the sections are laid out on 
a helicoidal surface; and (ii) that conditions should 
have been investigated over plane and not radial blade | 
sections. The objections are valid, and more calcula- | 
tions are needed to find a satisfactory method of | 
treatment for wide-bladed propellers. It has been 
pointed out, however, that use of plane sections would 
have given slightly higher values for the blade twist. 
The methods used are readily applicable to sections 
other than radial. 

Exception may be taken to the values of the elastic 
and rigidity moduli used, namely, 14 x 10* lb. and 


4-5 x 10° lb. per square inch, respectively. There is : : . 

a dearth of reliable figures for these properties. | ®"4 the other to retract it to maintain a predetermined 

Résingh gives a stress-strain curve rae Ranma are. 1 and 2 are the fixed and movable sections, 
: respectively, of the welding rod guide. Kach section 


bronze, obtained with a test-piece cut from a marine 
propeller blade, which is linear up to 2,900 kg. per 
square centimetre, or 18-4 tons per square inch. This 
a& most remarkable result. On the other hand, 
McKeown and Ward* give E = 13-8 x 10* Ib. per 
square inch, and a limit of proportionality of 5 tons 
per square inch. Obviously, the limit of proportionality 
is the figure which should be used in design and no 
calculated stress should exceed it. 

Further work is necessary. For example, the deflec- 
tions due to shear and to the ‘chordwise distribution 
of loading are now being investigated by the author. 
A minor but useful aim is the devising of non-dimen- 
sional coefficients for assessing the strength properties 
of a propeller in the same way as the advance, torque 
and thrust coefficients specify the hydrodynamic 
characteristics. Full-seale stress measurements are 
most urgently required, and it is possible that the carbon 
strain gauge, used successfully on airscrew blades, might 
afford a means of obtaining such measurements. 

If stresses were investigated for a wide variety of 
representative propeller types and checked by full- 
scale measurement, then on the basis of those findings 
it should be possible to evolve a “ single-radius ” 
method as used in airscrew calculations, whereby 
conditions need be investigated for one particular 
radius only and integrating coefficients used, thus 
eliminating much tedious labour. For destroyer pro- | 
pellers and other exceptional types, a “ two-radius ” 
method might be necessary. The problem of stress is 
always fundamental and although at present the 
problem of deflection under load may seem, for the 
majority of propellers, of secondary importance, pro- 
gress in the evolution of new engineering materials 
may alter such a conclusion. 

Correlation of strength calculations with service 
performance presents many difficulties. The author 
suggests that strength calculations should be made 
for the open-water condition and applied to the full 
scale with a factor of ignorance which must take 
account of (a) mechanical properties of the propeller | 
metal ; (6) service and type, .e., ferry, tramp, destroyer, | 
etc. ; (c) rotational speed ; and (d) fullness of form and 
number of propellers. For single-screw propellers 
operating behind hulls of full form, consideration of 
fatigue may be necessary, since alternations of stress | 
occur during each revolution. Erosion in blades need 
not necessarily always be attributed to cavitation, and 
the local stresses and deflections should be examined. | 
The subject of propeller blade strength has been sadly 
neglected. A successful attack on the problem, both | 
analytical and experimental, is long overdue and 
would lead to economy in metal, higher standards of 
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to similar anchorages provided by a bar on the movable 
section. The bars are machined at their ends to provide 
heads joined to the main portions of the bars by ne kings 
to be engaged by the links, the links having holes jp 
their end portions of a size to pass over the heads. 
The moving section 2 is supported by the links 19 ang 
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PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawings 


4 stat = fs each ae ‘, =e none is mentioned, the | is constantly urged by its own weight towards th fixed 

waser eon ee otha . ye wae - ted fi a a section 1. The upper portion of the guide is embraced 
ention re communicate rom road, e€ . na Nie i o . . 

Names, etc., of the Communicators are given in italics. by ” spring yoke which constantly urges the movable 

section towards the fixed section. The movable section 


Copies of Specifications may be obtained at the Patent 
fice Sales Branch, 25, Southampton Buildings, 
Chancery-lane, London, W.C.2, price 18. each. 


of the electrode guide is free to be displaced as may be 
necessary to permit the travel of the electrode through 





The date of the advertisement of the acceptance of a|the guide, should the electrode be distorted, and at 
Complete Specification is given after the abstract in the a= tie hen etch Gbiiteeds oo 
each case, unless the Patent has been sealed, when the | om © provides suilicien sCULOna! Tip on 
word *‘ Sealed "’ is appended. | the electrode which will not be excessive and will be 

Any person may, at any time within two months from the | such that the regulating motors can easily move the rod 
date of the advertisement of the acceptance of a Complete | required t intain the > constant iccepte 
Specification, give notice at the Patent Office of ~ ~~ an oaens aie Che aro constant. (. pled 
opposition to the grant of a Patent on any of the | **Cvemmer , <.) 


grounds mentioned in the Acts. 
INTERNAL-COMBUSTION ENGINES 


| 650,832. Piston Construction. London Passenger Trans. 
G. D. | port Board, of Westminster, and F. H. Clayton, of Hounslow, 
(1 Fig.) April 25, 1941.—The invention is a piston with 


ELECTRICAL APPARATUS. 


549,221. Automatic Arc-Welding Apparatus. 
Peters and Company, Limited, of Slough, and B. W. 
Palmer, of Slough. (3 Figs.) July 28, 1941.—-The 
invention is an automatic electric arc welding apparatus 
of the kind in which the feed of the electrode is effected 
and regulated by rollers engaging the rod and rotated 
by electric motors controlled automatically by the arc, 
the rod forward 


| a partly insulated crown which can expand freely without 
distortion of the lands of the piston-ring grooves 

piston crown 10 is separate from the body of the pist 
piston-ring grooves 


The 
on, 


hn the 


in which are cut the 12. 


one of such motors functioning to feed 
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section is 


comprises a profiled guide element formed of hard 
copper and water cooled. Each formed of 
a copper bar with a groove in its face which opposes 
the other section of the welding rod, and has a longi- 
tudinally partitioned water jacket 5 at the side remote 
from the other section, the partition terminating short 
of the lower end of the chamber. Each water chamber 
5 is constituted by two rectangular-section brass tubes 
brazed together, the ends of the tubes being 
The abutting side walls of the tubes form the partition 6. 
Cooling water is fed to the chambers 5 by a pipe con- 
nected to a nipple at the upper end of the down-flow 
passage of the chamber in the fixed section 1 with a 
branch nipple connected by flexible tube to a nipple 
at the upper end of the down-flow passage in the movable 


closed. 














section 2. A similar nipple and tube connection is made 
WAV ——S 
"7 \ ® 
: Y ee 
4 
. 4 lower surface of the crown is a ridge 13, which seats 
= 7 against the top of the body of the piston when the crown 
By * is screwed home on the threaded boss 14. In this 
1S = position the crown and the body of the piston are locked 
oo" - by a dowel 15. An air gap 17 is left all round the ridge 13, 
/ ; which promotes the flow of heat from the crown to the 
/ i \! boss 14 and thence to the body of the piston. (Accepted 
‘a \ January 27, 1943.) 














3— J MACHINE TOOLS AND MACHINE-SHOP 
= ad EQUIPMENT. 
£¢ 551,060. Grinding Tool-Bits. G.R. Robinson (Stoke- 
on-Trent), Limited, and G. A. Robinson, of Stoke-on- 
Trent. (2 Figs.) November 3, 1941.—The invention 
pins c b® is a tool-bit holder for machines. The fixture consists 
oa . of a base a with an upstanding bracket 6 which has a 


split socket ¢ at its upper end, into which is fitted the 
shank of the collet-housing d. The shank can be rotated 
in the socket and is locked in position by a locking lever. 
The shank is adjusted longitudinally in the socket by 
| the set screw f. The collet-housing d receives the collet- 
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between the upper ends of the up-flow passages of the 
sections and a water discharge pipe is connected to a/| 
nipple 14 at the upper end of the up-flow passage in the | 
The fixed section also carries a terminal | 





fixed section. 








> e anc ‘si in service. 
pe tformance and less erosion in service circuit. When the sections are placed together, the 


| channels in the respective copper bars 3 provide a guide 
| passage for the electrode, suitable contact-making por- 








INSTITUTE OF TRANSPORT.—-The Examinations Com- 
mittee of the Institute of Transport has announced that | that the rod receives current from the welding circuit. 
it will not be practicable for the intended changes in the | A mounting element is secured to the upper end portion 
subjects of the examination scheme to come into opera-| of the fixed section 1, this element comprising a body 
tion on October 1, 1943. Subject to the approval of the | portion and a flange plate 17, the latter having apertures 
Council, the changes will not be made until October 1,| to receive the upper end of the fixed section and to 
of the following year. | permit free upward and outward movement of the 
movable section 2. The terminal 15 is screwed into the 
Metals and | body of the mounting element. Towards the lower end 





* “ Elastic Properties of Non-Ferrous 


Alloys,” by J. McKeown and E. D. Ward, Research| of the guide, the sections are connected by a parallel 
Report, Association Series No. 473 (February, 1938) of | pair of links 19 extending downwards from anchor- 
British Non-Ferrous Metals Research Association. 


| ages formed by the ends of a bar on the fixed section 





| 15 for connecting to it the respective lead of the welding | 


tions of which contact with the wall of the passage so | 











| holder g and is also split, being locked in position by a 
| locking lever. The axis about which the collet-holder 
| rotates is at right angles to that of the collet-housing 
| so that universal movement of the tool can be obtained. 

The collet is tightened up by being drawn through the 
| housing taper g’ by the adjusting nut m. Interchange- 
|able angle-section inserts n are fitted into the collet 
| prior to its insertion in the holder and are held in position 
by screws o. A _ series of similar inserts enable 
| range of too!-bit sizes from 1 in. square to } in. square 
| to be held in one collet. (Accepted February 5, 1943.) 
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SHIP FLYING AND 
AIRCRAFT CARRIERS.—II.* 


By CoMMANDER PrETER BeTHELL, R.N. 


(Concluded from page 44.) 


‘ne conversion of the Furious was followed by 
that of her sister ships Courageous (1928). and 
Glorious (1930), which did not differ from her 
except in employing the island arrangement for 
their funnels and navigating positions. Fig. 24, 
herewith, shows the Courageous. The United 
States embodied the experience obtained from the 
Langley in converting the powerful battle-cruisers 
Lexington and Saratoga into fast and capacious 
aircraft carriers. The Saratoga is illustrated in 
Fig. 25, on the next page. Both were completed by 
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carried five flights and her sister ships six. At 
least one flight of fighters was borne in even the 
smallest carrier, since this type must always be 
the dominant factor in the air. For many years, 
the fleet fighter aircraft were Fairey Flycatchers, 
adopted about 1924; single-seaters mounting two 
machine-guns and differing only from contemporary 
shore fighters in that the pilot could alter the 
camber of the main planes, increasing it for landing 
and taking off and flattening it for normal flight. 
The Flycatcher was a good machine for its date, 
being exceptionally robust and popular with 
pilots. It is illustrated in Fig. 26, on page 63, by 
courtesy of Messrs. The Fairey Aviation Company, 
Limited. The duties of the fighters were to repel 
air attack by close patrol above the carrier or fleet ; 
also they could be armed with light bombs for 





“roaring up” enemy surface units that might 
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the end of 1927 on the “island” plan, but instead | 
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come within range. The Siddeley Jaguar engine 


of palisades they were fitted with an arrangement of | in the Flycatcher possessed a rich note at maximum 
athwartship arrester wires, engaging with hooks | power, and the Fleet Air Arm’s demonstration of 


depending from the fuselage of the aircraft. Those 
who saw the superb film “ Hell Divers,” which must 
have been taken aboard one of these ships during 
her first commission, may recall that the shots 
showing deck-landings had been censored 


converging bombing from this type became a 
popular feature of successive R.A.F. displays at 
Hendon. As has been stated, the Flycatchers 
were flown off the fore platform of the Furious 


by | and her sisters, the technique being the same as 


masking the lower part of the picture so that|that already described for turret fighters. They 
the actual details of the arrester gear were not| were landed, of course, on the main flight deck. 


lessons learned from the Hosho in converting the 
battle-cruiser Akagi (1927) and the battleship Kaga 
(1928) into carriers on the “island”’ plan. 

By 1928, therefore, ship flying and the employ- 
ment of aircraft carriers as regular naval units 
had begun to crystallise, and the forms which they 
took may be reviewed briefly. In the British 
carriers, the aircraft were organised in flights of 
six, that being the largest number that could be 
operated from the deck as one unit. The Furious 





The Japanese similarly embodied the | 





* Part I appeared on page 1, ante. 





The wing loading of the Flycatcher was 11 Ib. per 
square foot and the power loading 7-2 Ib. per horse- 
power, and it could be converted into a seaplane 
or amphibian. 

A function of naval aviation to which*much 
importance was initially attached was the obser- 
vation of gunfire, or “ spotting.” The early fleet 
spotter aircraft were machines of tram-like appear- 
ance and negligible performance, and soon gave 
place to relatively fast machines available for both 
spotting and long-distance reconnaissance. The 
Fairey IIIF served in this capacity for several 


high-bombing attacks, though this form of offence 
was never rated very highly by the Admiralty. 
The IJIF, in most ways an admirable aircraft, was 
not easy to land on the deck. Like the Flycatcher, 
it had the Fairey variable-camber gear and could 
be used as a seaplane. 

For the actual aerial attack on the enemy fleet, 
the British Navy chose the torpedo; and in 1916, 
when the Commander-in-Chief saw the possi- 
bilities of the Cuckoo torpedo aeroplane evolved 
by Mr. T. O. M. Sopwith, he asked for 200 of these 
machines to be provided in carriers attached to the 
Grand Fleet at the earliest possible date. How- 
ever, the first squadron was not embarked in the 
Argus until a month before the Armistice, so that 
the Cuckoo never got its chance. It was a single- 
seater biplane with folding wings, powered with a 
200-h.p. Hispano-Suiza motor, its wing loading 
being slightly over 6 lb. per square foot and power 
loading 17 lb. per horse-power, and carrying an 
18-in. torpedo. As the first production torpedo 
aeroplane, the Sopwith Cuckoo was a historic type ; 


| the photograph reproduced in Fig. 27, on page 63, 


for which the writer is indebted to Messrs. Hawker 
Aircraft, Limited, shows one of these machines 
dropping an 18-in. Mk. VII torpedo. About 80 
Cuckoos were built. 

The Cuckoo, built by Messrs. Blackburn, was 
superseded in 1922 by the Dart aeroplane, designed 
and produced by the same firm. Although the Dart 
was not a high-performance machine, it was a very 
good one indeed for its purpose, which was to teach 
the airmen of the Fleet the business of aerial tor- 
pedo attacks, and to téach the Fleet itself how to 
counter these attacks. It was by far the most 
amiable aircraft that the writer ever flew, having a 
very low stalling speed and being very easy to put on 
the deck. The first deck-landing at night was 
made in a Blackburn Dart on the Furious by 
Squadron beader T. B. Howe in 1927. Cuckoos 
and variants of the Dart were among the machines 
taken out to Japan by the British Mission. 

The torpedo sank far more tonnage than all other 
weapons combined in the 1914-18 war, a state of 
affairs that has persisted in this. The Navy’s early 
choice of the torpedo as the main offensive arm of 
its air component, which is believed not to have 
been renounced since, is known to have been con- 
firmed by the results obtained in trials staged to 
determine the effectiveness of so-called precision 
bombing against ships under way, which compared 
poorly with the extravagant claims made. If the 
ballistic qualities of the bomb be regarded as a 
constant factor, the variables affecting the accuracy 
of bombing against stationary targets are two, 
namely, the velocity of the aeroplane and the 
velocity of the wind. When the target is a ship, a 
third variable is added in the shape of her own 
velocity, with a corresponding reduction in the 
probability of success. Moreover, the ship is a 
target, not a “ target area.” 

In America, the 1921 trials of bomb v. battleship 
appear to have gone more in favour of the former, 
though there may have been an initial tendency to 
overrate the effect of a “near miss.” The same 
considerations affecting accuracy seem, however, 
to have had weight, and as a result the United 
States Navy is found, well over a decade before the 
outbreak of this war, originating an entirely new 
form of aerial attack in the shape of dive-bombing. 
This fact is mentioned partly as a corrective to the 
still widespread delusion that Germany was first in 
this field. It may also be opportune here to protest 
against the meaningless phrase “‘ torpedo bombing ” 
which has gained such wide currency. This bogus 
term derives from the original Air Ministry title for 
the Dart aircraft, which, because it could carry a 
torpedo or an alternative bomb-load, was logically 
described as a torpedo/bomber aircraft ; but, since 
no self-propelled torpedo can be properly classed 
with bombs, there cannot properly be an aircraft 
which is a “ torpedo-bomber.” 

To revert to American policy: it is to be noted 
that, while dive-bombing was originated and 
emphasised, a saver was laid on the torpedo aircraft 
for a place. In Japan, the torpedo aircraft was 
first choice, but the development of precision bomb- 
ing was pursued in parallel, with an eye to its em- 





years from 1928, and could also be used for precision 





ployment in synchronism with torpedo attacks. 
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It has been thought advisable to call a halt at this | “ 
point, say 1928, to indicate the lines on which | strategic disposition, they must give way,” and this 
air power was being developed in the navies of the | remark of Mahan’s remains of wide application. It 
principal Powers. In later sections, the functions would not be fair or true to say that the Navy was 
and features of carriers and the aircraft designed to| hampered by the courageous band of pioneers, 
use them will be discussed more fully in the light of | R.A.F. officers to a man, who blazed the trail for 
current published information. Before going on to | the early development of deck-flying between 1918 
review the progress made between 1928 and 1939, | and 1925; but it was almost immediately apparent 
however, it is necessary to lay stress on one point of | that the R.A.F. could not furnish officers capable 
great importance. Whereas Britain led the world | of performing the specialised duties involved by the 
in the development of naval aviation up to 1928, aerial observation of naval gunfire and fleet recon- 
she lost her lead and fell astern rapidly in the years | naissance. Further, all the pilots and most of the 
that followed. The reasons for this, though not of | ground crews were R.A.F. personnel, and as such 
compelling interest to engineers as such, deserve to | were ineligible for any but air duties when embarked. 
be stated. It is not enough to cite our general | This was unfair to them and unfair to the Navy, 
reluctance to re-arm or to adduce the financial | which had to pay for it. 
crisis of 1931 as excuses for British lack of progress | The question was considered by the Balfour Sub- 
in this field. The truth is that, whereas the United | Committee, whose report, announced to the House 
States and Japan each possessed independent naval of Commons on August 2, 1923, placed the import- 
air forces from the start, the British Admiralty was | ance of a single Air Service above all other con- 
forced until 1937 to rely on an air component using | siderations. The recommendations of this sub- 
machines which were designed and provided by the | committee can be summarised in the words used by 
Air Ministry, which also furnished the whole of the|Mr. Baldwin in presenting them: “ Aircraft, 
ground crews, a proportion of the officers (including | whether they are flying above the sea or elsewhere, 
most of the senior officers) and the majority of the | are, broadly speaking, governed according to the 
basic training of the pilots and observers. Without | same main principles.” This fallacious conception 
accusing the Air Ministry of discharging these duties | was stoutly contested by the Admiralty, which, 
badly, one may perhaps ask why it should have been | however, was able, in the end, to obtain no better 
allowed or required to discharge them at all. | terms than the reservation of observer duties to 

The amalgamation of the Royal Naval Air Service | naval officers and a maximum quota of 70 per cent. 
and Royal Flying Corps into the Royal Air Force | of naval pilots. The reconstruction of naval avia- 
on that significant date, April 1, 1918, was made/tion, even on this feeble scale, was celebrated 
chiefly to iron out inequalities in material and | unofficially by certain stalwarts of the first batch 
supply, or so it was said. That was an intrinsically | of officers sent to Netheravon for training as pilots, 
foolish reason for doing anything of the kind ;| who made an illicit and somewhat shaky appearance 





when questions of materiel conflict with correct | 
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above the Spithead Review of 1924 in Avro training 
biplanes. 

By the end of 1931, the Navy had nearly reached 
its permitted quota of pilots serving in the Fleet 
Air Arm (as it was then called), and only eleven of 
the 26 seaborne flights remained under the com- 
mand of R.A.F. officers; but what did remain 
under R.A.F. administration and control were the 
entire training of pilots, the provision of ground 
crews and technical officers, the design and supply 
of aircraft and of all equipment except torpedoes, 
and the command of Fleet Air Arm units disem- 
barked for training. Matters remained thus until 
the summer of 1937, and it is to be noted that the 
Navy was granted control of its air arm at a 
time when the latter was in the process of the large 
expansion necessitated by the rearmament pro- 
gramme. Further comment on this is perhaps 
inappropriate in a technical journal; but it does 
appear broadly true to remark that maritime 
aviation has developed most rapidly in those 
countries possessing independent naval air services 
namely, the United States and Japan. Among the 
Powers with single or centralised air forces, Germany 
appears to have been in no hurry to complete the 
two aircraft carriers laid down in 1936 (neither of 
which has yet been reported in action) and Italy 
has never showed signs of taking up a pennyweight 
of the aircraft carrier tonnage allowed her by the 
Washington Treaty, though, no doubt, this decision 
was also influenced by her geographical situation. 

The advances made in ship-flying during the 
decade preceding the present war were concerned 
principally with improvements in aircraft and in the 
technique of operating them, since apart from the 
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conversion of the Glorious and the completion of | guns, bang goes any added performance in climb or 
the rather small carriers Ranger and Ryuzyo, no| speed which it might have been hoped to achieve 


further vessels in this category were finished by the 
principal Powers concerned before 1938. 

In Britain, the steady improvement in aircraft 
performance seems to have been directed chiefly 


with the new type. That happened in this instance, 
and it is a fact (though contemporary works of 
reference suggested otherwise) that the single-seater 
Dart could outclimb the more powerful two-seater 


towards securing am increase in operating range. | Ripon, though the Ripon was a little faster. 


This applied to all types, and was assisted by the | 


generally improved standard of engine reliability, 
but it had its drawbacks. Thus the Blackburn 
Ripon, the torpedo aircraft that superseded the 
Dart, had at least twice the latter’s radius of 
action; but this very extension of range made it 
necessary for the Ripon to carry an observer in 
the back seat, since it is not, or was not then, possible 
for the pilot of a single-seater to work out his own 
navigation. When a second cockpit is included for 
second occupant, who proceeds to fill it knee-deep 
vith radio sets and chart boards and compasses and 








The advent of the two-seater torpedo aircraft 
suggested that this type might equally well be 
employed on reconnaissance duties, and the “ SR.” 
or spotter-reconnaissance machine in due course 
gave place to the “T.S.R.” or torpedo-spotter- 
reconnaissance aircraft, equipped to perform all 
fleet duties except offensive air combat. The com- 
bination of several functions in one type of machine, 
though attractive on paper and doubly so in periods 
of peace-time economy, is a practice which has its 
limitations. Broadly speaking, it is only successful 
when the starting-point is an actual machine which 








has proved itself outstanding in one sphere, for 
such a machine often lends itself to adaptation to 
other duties. An example was the Bristol Fighter 
of 1917, one of the world’s classic aeroplanes, which, 
having finally routed the terrible Fokker over the 
Western Front, survived to perform almost every 
imaginable function in Service and civil aviation. 
But when the principle is revetsed in application, 
and an attempt is made to design an aircraft that 
will encompass several functions, the result is only 
too often a failure. Some of the amorphous “ general 
purpose ”’ types of landplane adopted by the R.A.F. 
between the two wars proved in the event singu- 
larly unsuccessful for any purpose. 

In the Fleet Air Arm, an adaptation of the first 
kind appears to have paved the way to several 
attempts to achieve success in the second; thus 
the Hawker Hart, another classic aeroplane and 
also a two-seater, was adapted for carrier use in 
the form of the Osprey, and as such was designated 
a “‘ fighter-reconnaissance ’’ machine. This marked 
the appearance of a combination type for which 
(as a type) there can never be any prospect of 
success, since it has been held to be axiomatic 
that the fighter aircraft must be built round the 
least compass of a single occupant. It would be 
satisfactory to think that the truth of this axiom 
is recognised and that multi-seat fighter machines 
are no longer held in esteem by the Navy. 

The development of naval aircraft in America 
and Japan followed the general lines already in- 
dicated, but with the important difference that 
both these navies, owning complete control of their 
air components, were able to form shore-based 
squadrons: composed of aircraft of greater size, 
range, and offensive load, than could be embarked 
in carriers. Our own Navy did not possess any 
shore-based squadrons, nor an aerodrome to base 
them on, until the aforesaid transfer in 1937. 
Towards the end of 1931, however, the torpedo 
became a weapon of the R.A.F., which formed 
torpedo squadrons, independent of the Navy, at 
Donibristle and Singapore. 
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Aero-Engine Theory—A Fitter’s Course. By D. R. W. 
ARCHER, B.Sc., and A. C, REE, B.Sc. London: Sir 
Isaac Pitman and Sons, Limited. [Price 10s. 6d. net.) 

Tuts is an excellent book, written in an unusual 

style, and of a kind of which there are all too few 

in the world of applied science. The authors 
develop their theme by endeavouring to explain 
the reasons for the everyday happenings that the 
aero-engine fitter is likely to meet, and have suc- 
ceeded in producing a thoroughly readable book 
without falling into the trap of simplifying explana- 
tions down to the point at which they become 
inaccurate. It is startling to find a book purporting 

to be an elementary introduction passing into a 

discussion of the ‘‘ Atomic Theory ”’ within the first 

few pages, but the reader will find nothing frightening 
in this; as the authors say in the introduction, its 

** principal attraction is its utter simplicity.” 

Another happy thought is the simplification of 

the meaning and use of a graph, as a means of 

presenting a concise picture of a mass of data 
collected during’ some physical operation. 

The book starts with a chapter dealing with the 
mechanism of the internal-combustion engine, 
followed by one on the materials in general use for 
such engines. This chapter is divided into two parts, 
one a general discussion and the other a detailed 
description of the particular materials generally met 
with, including a few pages on corrosion and its 
prevention. It contains an excellent description of 
fatigue and the tests for its measurement, a subject 
too often treated as being mystifying and “high 
brow ”’ in elementary text-books. There are chapters 
on electricity and magnetism leading to ignition, fuels 
and combustion, carburation, supercharging, lubri- 
cation, cooling and airscrews. These are followed 
by a more detailed description of various types of 
engines, and of special apparatus, such as auto- 
matic controls, etc. Altogether, an excellent book 
that should appeal to a much wider audience than 
its title suggests. 
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MODERN LIQUID STATE 
THEORY IN RELATION 
TO ENGINEERING. 


By R. S. Suver, Ph.D., F.Inst.P. 


ENGINEERs are already familiar, at least qualita- 
tively, with the theory of gases and of solids. 
According to the kinetic theory of gases, the sub- 
stance exists as molecules without any linkages 


between them, while all the molecules are moving 


with translational and rotational velocities, and are 


colliding with each other and with the walls of any 


containing vessel in the course of their motion. It 


is well known that mathematical investigation of 


such a concept gives a very good account of the 
pressure, specific heat, and the general thermo- 
dynamic properties of gases at moderate pressures 
and at temperatures sufficiently far above their 
critical points. 

It is also appreciated that some modifications in 
the elementary theory have to be made to allow 


These introductory examples should be sufficient 
to show the relevance of liquid state theory to 
practical problems and it is hoped that the following 
account will give a sufficient summary of the most 
important lines of thought which have been de- 
veloped up to the present time. We shall limit 
ourselves to a qualitative account of the work, 
since the mathematical quantitative treatment, in 
almost every case, is very complicated. 
| During the rapid scientific development of the 
Eighteenth and Nineteenth Centuries, the properties 
of liquids received a due amount of attention. The 
main problem investigated then was to account for 
capillary action. After some preliminary ideas and 
observations the theory of all capillary phenomena 
was eventually founded on the principle of surface 
tension, by the work of Young and of Laplace. 
Laplace further interpreted surface tension itself 
by showing that the cohesive forces which the parts 
of a liquid exert upon one another would, at a free 
| surface, tend to pull the surface layer in towards 
| the body of the liquid. The result would be that 





| the free surface would behave as if it were a stretched | 


tensile strength, because the regular arrangement 
permits slip. In a polycrystalline materia! the 
degree of irregularity will reduce the extent o/ slip 
and so the tensile strength can approach the Firth 
value. The deviation of the observed tensile strength 
from the Fiirth value may be expected to be struc. 
ture-sensitive, and one might anticipate that with 
exceedingly small crystals the Fiirth value could be 
reached. Fiirth’s paper is in any case of considerable 
interest and has not received the attention ‘rom 
engineers which it deserves, and this circumst:ice 
justifies the inclusion of it in a review of rather 
a different subject. 

Van der Waals’ Equation.—To return to lijuid 
theory proper, the introduction of molecular ideas 
necessitated a further development in the theory of 
|capillarity. It was found that to account for the 
general phenomena, molecules must be assumed to 
repel each other if sufficiently close and: attract 
each other at somewhat greater distances, but both 
| attractive and repulsive forces must diminish rapidly 
with increasing distance. Thus in a perfect gas we 
assume that in their free travel the molecules are so 
far apart that there is no mutual interaction, and 





for the size of the atoms and molecular units them- | elastic skin. The way that this skin effect deter- 
selves and for forces of interaction between them | ™ines the forms assumed by liquid films and by | when they do come close we imagine them to be 
when the pressure becomes high or the temperature | drops is common knowledge. Laplace's theory was | repelled only, and call the repulsions collisions. But 
low and near the critical point. The equation of | ®0t molecular and he presumed that this attraction | since they do actually attract each other at inter. 





van der Waals is a formal attempt to discuss such | between the parts of the liquid was opposed in the | mediate distances that picture is inaccurate and 


facts. Thus, for the gaseous state, it may be said 
that there is available a general picture which is 
satisfactory both qualitatively and quantitatively, 
and engineers have found this of considerable use 
in practical problems where the gaseous state is 
concerned. Even where it is not explicitly used the 
knowledge of its existence gives an implicit back- 
ground of confidence. A similar situation holds 
with regard to the solid 


body of the liquid by an “ intrinsic pressure,” since 
| the liquid was considered to be an incompressible 
| fluid. The value required for this “intrinsic pres- 
sure’? was very large. Thus for water Young 
| calculated a figure of 23,000 atmospheres. 

| The intrinsic pressure as a general idea is one of 





considerable importance, because since it is balanced 
| in the liquid, it follows that the latter should be able 


state, although the physical | t© sustain a tension of the same amount, i.¢., @| the substance. By also deducting from the available 


|must be modified for real gases. The effect of 
attraction can again be looked upon as equivalent 
| to a pressure forcing the molecules together. This 
}idea was introduced by van der Waals jnto his 





| equation of state in the form of a term — which 


~- considered to be an effective intrinsic pressure, 
| added to the actual external pressure exerted on 


and mathematical theory is not by any means so | liquid should have a tensile strength equal to its| olume the effective volume b occupied by the 


simple. Nevertheless, the engineer is aware that 


in a metal or alloy the matter consists roughly of | i connection with the tensile stre 


atoms as units arranged in regular order. He knows 


that certain of the properties of the materials which that the cohesion of a polycrystalline solid, such as | 
to him are related to that order | # metal as commonly used, is essentially of the same | 


are of importance 


‘ 


Now this concept is suggestive 
ngth of solids, as 


will be immediately evident when it is remembered 


‘ intrinsic pressure.” 


| molecules themselves considered as spheres, van der 
| Waals’ equation therefore takes the form 


(» ry qi) V— 0) = RT ienbtibaeatinbipenanl (1) 


and he knows also that the order may be modified | *YP® 48 that of a liquid. Lord Réyleigh* considered | when V is the specific volume, p the pressure, 


by heat treatment or by working of the metal. 
Apart altogether from whether physics is yet able 
to give a completely satisfactory theory of these 
groupings, the engineer has again a qualitative 


picture which gives him a sufficient background of | 


confidence. The position is, however, very different 
with regard to liquids. This is because the physical 
theory of the liquid state is possibly the most 
formidable of the three and is certainly the least 
advanced. Hence, it is not surprising that, in the 
main, the engineer continues to regard liquids as 
continuous fluids possessing only viscosity as a 


characteristic differentiating them from the ideal | 


fluid of hydrodynamics. This situation is quite 
satisfactory at present for a large field of work and 


is sufficient for hydrodynamical applications. The | ; 
|the substances at a stressed region need only be 


existing development of modern hydrodynamics of 
viscous fluids involves nothing more than this. In 
other connections, however, some picture of the 


liquid state would probably be of value, and is | 14 ; } Susi 
noe BD emee 4 ‘ | unit volume as the breaking strength. Fiirth’s more 


| precise work, by a completely independent method, 


certainly of general interest. 
Examples of engineering problems in which the 


theory of the liquid structure may be regarded as | 


important are those of casting, with its correlate 
of melting, and of evaporation with its correlate of 
condensation. Others which readil? suggest them- 
selves are those where the thermodynamic proper- 
ties of liquids are important, such as their freezing 


point, specific heat, vapour pressure and thermal | 


expansion coefficient, and the temperature effect on 
viscosity. Viscosity itself is obviously another 
phenomenon which is related to the structure of 


the liquid state and must be explained by any | 


| postulated. 


complete theory ; so also is compressibility. Again, 


a completely satisfactory theory of the liquid state | 
should be able to say why certain substances are | 


more soluble in a liquid than others and account 
for thermal effects accompanying solution. The 
formation of ions in solution in certain cases and 
their mobilities are also important. Another wide 
field exists in connection with the reactions between 
liquids and solid surfaces. It will be evident that 
ultimately a completely adequate theory of such a 


phenomenon as boundary lubrication will demand | 


a subsidiary theory of the liquid state. 


| that the 


|‘ structure sensitive ” 


“cohesion ”’ or tensile strength of a liquid 
could be estimated as its latent heat of evaporation 


| per unit volume, regarding evaporation as in fact 
|@ process of overcoming the tensile strength. The | known. 


value so obtained for water is 25,000 atmospheres 
(of the same order as Young’s). Such figures are, 
of course, enormous and much greater than the 
observed tensile strengths even of solid metals. 
Similar excessive values are obtained from the 
latent heat of evaporation of a metal per unit 
volume. These ideas can be thought of as linked 
with an important suggestion put forward regarding 
the tensile strength of solids so recently as 1940 by 
R. Fiirth.t Fiirth points out that it is the lack of 
rigidity which normally prevents a fluid from 
carrying a tensile stress, and, therefore, argues that 


regarded as melted rather than sublimed in order 
that a break should occur. In this way the Rayleigh 
idea would suggest the latent heat of fusion per 


shows, however, that this quantity needs to be 
multiplied by a factor depending on Poisson’s ratio 
for the solid, which diminishes the value calculated 
for the tensile stress. The agreement between 
experimental values for many metals and those 
calculated by Firth from the density, latent heat 
of fusion, and Poisson’s ratio alone is remarkable 
and very suggestive. Bornt has said that Fiirth’s 
results imply that tensile strength may not be a 
property, since in Fiirth’s 
theory no particular crystal size, grain size, etc., is 
It would appear, however, that more 
correctly the main order of magnitude is not struc- 


| wards. 


T the absolute temperature, and R the gas constant. 
This equation and its relevance to the operation 
| of engines, compressors and refrigerators is well 
It represents, in fact, an attempt at an 
| equation of state which will serve for matter in 
fairly close aggregation. It has been much used to 
suggest the connection between a liquid and its 
vapour because of its property of indicating a 
critical temperature. The famous experiments of 
Andrews on carbon dioxide had shown that above a 
certain temperature no amount of pressure increase 
could cause liquefaction. As a result, isothermal 
|eurves on the pV diagram above the critical 
temperature were continuous lines. Below the 
| critical temperature, where liquefaction could occur, 
|@ regime was possible where volume could be 
| diminished, due to condensation, without change of 
| pressure, giving a horizontal line on the graph. 
| At each side of this line the isothermal resumes a 
|curved path. Now the van der Waals’ equation is 
| a cubic equation having the characteristic that if T 
| is greater than a particular value T,, there can be 
| only one root, i.e., one value of V corresponding to 
a given p, and the curve slopes continuously down- 
It was natural to identify this temperature 
T, with the critical point. Below that temperature 
the curve for the equation does not give the actual 
horizontal line, but instead turns first up and then 


| down again, giving three possible root values of V 
| at a given p. The way in which James Thomson 

related these characteristics to the actual liquid- 
| vapour change is familiar. 
| of “ superheating ” in liquids and “ supercooling ” 
|of vapours supported his ideas. 
| general success of these views a picture of a liquid 


experimental evidence 


As a result of the 


ture sensitive, but is governed by the interatomic | as a very dense gas found general acceptance. With 
forces which provide the cohesion or intrinsic | jt there followed the possibility of getting an equa- 


pressure and also determine the latent heat of | 
fusion. In a single crystal they will still govern | 


tion of state, not necessarily van der Waals’, but 
having certain common features, which would 


the latent heat of fusion, but will not define its| cover the properties of both liquid and vapour 





page 399 and page 423. | 
+ Nature, vol. 145, page 741 (1940); Proc. Roy. Soc. | 
A., vol. 177, page 217 (1941). 
t Nature, vol. 145, page 741 (1940). 


|and also the change of state region. 
* Collected Scientific Papers, vol. 3, Paper No. 176, | 


It is probable 
that many engineers, particularly on the steam 
side, have this type of picture in their minds. 
According to such a view the only difference 
between the gas and the liquid is that in the former 
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the free path length between collisions is large 
compared with the molecules, while in the liquid 
it is of the same order of size as the molecules. 
Now it can be at once stated that modern knowledge 
of liquids shows such ideas to be unsatisfactory and 
misleading, and, indeed, indicates that an equation 
of state to govern liquid and vapour both as a con- 
tinuous function is not possible. Moreover, it now 
appears that the liquid state resembles more closely 
that of the solid than that of the gas. The newer 
concepts appear now to be sufficiently well developed 
and stabilised for an exposition in general terms, 
such as is attempted in this article. 

(T'o be continued.) 





WHITHER COAL ?* 


CoaL, a8 a marine bunkering commodity, stands at 
the cross roads. In one direction lies extinction: in 
the other, a fair measure of prosperity may be obtained 
by supplying such ships as can still logically use coal, 
and by fostering new methods of using. The marine 


fuel oil, 7 = 50 days ; with Diesel oil, as = 80 days, 
assuming a figure of 35, 18 and 10 tons per 24 hours, 
respectively, for Scotch boiler and steam reciprocating 
engines (unsuperheated); oil-burning Scotch boiler 
and steam reciprocating engines ; and a good Doxford- 
type standard oil engine. 

Compared with land practice, very little information 
appears to be available as to the technical results 
obtained on marine boilers, particularly of the Scotch 
type. The performance of ships’ propelling machinery 
is generally expressed as pounds of coal per shaft horse- 
power or pounds of coal per indicated horse-power. 
These overall comparisons are not, in the light of land 
practice, sufficiently analytical, as two distinct depart- 
ments are concerned, those of steam generation and 
steam usage. To assess correctly the performance of 
such a plant, the exact performance of the boiler must 
be determined as well as the performance of the steam- 
using machinery. The expression “ pounds of coal per 
shaft horse-power ”’ is only of value when it is known 
that steam generation is carried out under the most 


and even forced draught has not been adopted to the 
extent that it might have been. Numerous vessels 
rely on funnel draught only, and the ease and facility 
of steam is to some extent dependent on weather con- 
ditions and also the use of coal of a particular type. 
The installation of forced draught would render such 
vessels more ‘independent of outside factors, and 
improve their steam capabilities. So far as semi- 
mechanisation is concerned, the use of rocker-bar 
grates might be instanced as a possible means of im- 
proving the efficiency of the marine boiler, and it is 
further suggested that these could be developed so as 
to be power-operated, either by steam cylinders or 
electrical means. This type of grate, to a very con- 
siderable extent, relieves the fireman of the necessity of 
manually handling the fires, and its simple assembly 
precludes any hazards from breakdown. Another 
method of semi-mechanisation which is making pro- 
gress in land practice is the self-cleaning and agitating 
grate. It is thought that, on the marine side, such 
methods of reducing labour and widening the range of 





plant, and the conditions of the steam-using plant are 
such that the most economical use is made of the steam, 
again taking into consideration the type of machinery 





world is no longer coal-minded—some countries have 
even forgotten its use; so coal must carve its own 
future, taking a leaf from its energetic rival, oil, in 
doing so. If coal is to maintain a position in the 
marine field, as against oil fuel, it must offer equivalent 
advantages in the direction of efficiency, economy, ease 
of firing, convenience, and amenities such as cleanliness, 
etc. In the present disturbed position of coal and oil 
prices and the difficulty of assessing their relative 
values in post-war conditions, no accurate review of the 
economies or relative value of the two fuels can be 
made. It is, however, considered essential that a firm 


technical foundation should be established as regards | 


the relative merits of the two fuels, and that an ex- 
ploration should be carried out as to the directions in 
which the use of coal can be improved so as to provide 
the keenest é¢ompetition to oil, with its acknowledged 
advantages in certain respects, such as uniformity 
of quality, ease of bunkering and utilisation on board 
ships. 

An examination of the situation is not easy, because 
of the many allied matters. The authors have judged 
that the best way is to ask themselves a series of 
questions, and to attempt to supply such answers as 
ure available in the light of modern experience, in 
considering a typical modern shelter-deck tramp 
vessel of 10,000 tons deadweight. Comparing the 
merits of coal-burning, oil-burning, and Diesel engines 
for this size of vessel, the questions and answers are: 

What is the economic life of vessel ? In each case, 
25 years. 

What is the cargo-carrying capacity ? This aver- 
ages 10,000 tons. Owing to present tonnage measure- 
ment laws, the motor ship is unable to take advantage 
of her smaller machinery space. 

What is the capacity and facility for standardisation 
of vessel and engine ? Consider that this is equal in 
each case. 

What is the cost of repairs, the period of idleness 
for repairs, and the difficulty of obtaining proper 
repairs on voyage? Normal running repairs would 
work out at 5/. per day per ship in each case. Survey 
costs every four years would average 2,5001. Periods 
of idleness for repairs should be no greater in any type, 
provided proper maintenance is always carried out. 
There should be no difficulty in obtaining proper 
repairs on voyage, assuming ships visit ‘‘ normal ’’ ports. 

How does the time taken in loading bunkers compare? 
This is in favour of fuel oil. 
save about 30 hours, compared with coal. 

What difficulties are experienced in obtaining the 
right kind of coal or other fuel, and consistency in 
quality ? 
than coal of right quality. This is mainly due to the 
fact that oil fuel is supplied by half a dozen or so large 
companies who are reliable, as against hundreds of 
small coal bunker suppliers who, in the words of an 


experienééd tramp shipowner, “ by cutting each others’ | 


throats to get business, are wholly unreliable as to 
quality and quantity.” Furthermore, it is easier to 
ascertain the quality and consistency of oil than that 
of coal—a pointer in the direction of the need to set 
up world-wide coal advisory services. 

What is the length of voyage possible on full bunkers ? 
The permanent bunkers of the 10,000-ton cargo ship 
take, say, a maximum of 1,500 tons of coal for a sample 


Each bunkering should | 


There is less difficulty in obtaining oil fuel | 


| installed. 
| boiler would be assessed by quite simple methods in 
| terms of efficiency, and this figure would be supported 
| by data such as the efficiency of combustion in terms of 
CO, value, the temperature in the uptake, and the 
| carbon loss in the ashy; and, from the weight of coal 
| consumed and the water evaporated, the pounds of 
| steam per pound of fuel would be determined. 


» It cannot be learnt that any such methods are usual | 


in marine practice; and, with the simplest type of 
boiler equipment, the difference between good firing 
| practice and poor practice can quite easily result in a 
loss or gain of 10 per cent. in fuel consumption. 
| further concluded that the general routine of marine 
firing lends itself to inefficient boiler practice. The 
rate of firing is relatively low, being approximately 
| 17 lb. per square foot of grate as against 24 lb. and over 
| in land practice ; the firing intervals are widely spaced, 
generally one-hour intervals; fires are refuelled 


heavily ; and as, on the whole, bunker fuel is a rela- | 


| tively good-grade coal,the necessary steam production 

can be obtained even with an inefficient standard of 
firing. 
the trials carried out by Messrs. Bennis Combustion, 
Limited, prior to the installation of mechanical firing 
on a cargo liner, the performance for hand-firing being 
quoted as 69-4 per cent., whereas with good technique 
this could be increased to 76 per cent. The technical 
data accompanying this statement indicates that the 
standard of firing was low and obviously capable of 
considerable improvement, particularly when it is 
kept in mind that, when tests of this nature are in 
progress, the general standard tends to be higher than 
usual. 


Unless information to the contrary is forthcoming, | 
it is evident that the performance of the average hand- | 


fired marine boiler can be improved by elementary 
technical control, and it would appear that this method 
of control is not either understood or appreciated by 
marine personnel. Mr. H. L. Pirie, in his paper “ The 
Correct Utilisation of Coal in Marine Boilers,”* made 
|a rather striking statement to the effect that marine 
engineers who applied for positions with the Coal 
Utilisation Joint Council were lamentably weak in 
| their knowledge of combustion, and that it was evident 
| that most of these men had spent the greater part of 
their sea-going time in the engine room rather than in 
the boiler room. It may be mentioned that the schools 
for marine stokers now established in different parts of 
the country under the auspices of the Shipping Federa- 
tion are training men in methods of firing which have as 
|their primary objective the elimination of smoke, 
principally by the use of excess air, and that the ques- 
tion of fuel economy has to take second place. While 
this state of affairs may be necessary in war time, it 
is probably establishing methods of firing which in 
| peace time will need some revision. The establishment 
of an elementary form of technical control does not 
require any involved or complicated apparatus. 
Draught gauges and dial thermometers suitable for 
sea-going purposes are readily available, and certain 
types of flue-gas analysers are suitable for marine 
|work. Such apparatus will only prove of value if 
| there is the desire or inclination on the part of the 
| engineering personnel to understand the principle of 


| these instruments and the value of their indications. 


steamer,'900 tons of fuel oil in the double bottom for an | in Gor og the output of steam is concerned (as measured 
oil burner, and 800 tons of Diesel oil for a motorship. | by feed-water input) meters of the rotary type cannot 


Without refuelling, therefore, the length of voyage | 


be overlooked, while fairly accurate measurement can 


possible would be, with coal, — = 42-8 days; with | be obtained by means of continuous counters on feed 


35 
* A joint paper, “ by a group of engineers,’ 
Mr. G. B. Baird at a meeting of the Institute of Marine 
Engineers, held in London on Tuesday, July 13, 1943. 
\ bridged. 





, 





| pumps of the reciprocating type. 


With the exception of forced draught, very little 


read bY | appears to have been carried out in the adoption of 


what might be termed semi-mechanisation of firing, 





* Trans. Inst. Mar. E., vol. 47, page 372 (1936). 


efficient conditions compatible with the type of boiler | 


In land practice, the performance of the | 


It is | 


Support of these observations is contained in | 


coals which can be used, and of improving efficiency 
| of boilers, should be investigated with an open mind, 
| and that such improvements should not be condemned 
| on the grounds that they present potential mechanical 
| difficulties or risk of breakdown. 

| Mechanical firing as applied to water-tube boilers 
can be taken as a fait accompli; the experience of 
| Messrs. Canadian Pacific Steamships, of the Konink- 
| lijke Paketvaart Maatschappij, and of the several 
|examples of mechanically-fired steamships owned by 
| the railway companies is proof of this. These examples 
are, however, criticised on the grounds that these 
vessels are on regular runs and have the facility of 
bunkering with fuels chosen for their suitability to the 
stoker equipment, and that the position of the tramp 
| or cargo liner, picking up bunkers of differing character- 
| istics, would not be comparable. The obvious answer 
| to this is, cannot the marine stoker be developed to 
| deal with a wide range of coal, and is the difference 
between one coal and another so great as to present 
a serious obstacle ? So far as the Scotch marine boiler 
|is concerned, experience in this direction is not so 
| wide as in the case of the water-tube boiler, but it is 
claimed that the Bennis stokers installed in the ships 
of Messrs. Manchester Liners, Limited, were able 
|to handle efficiently a very wide range of fuels of 
varying characteristics. 

The economics of mechanised firing appear to be 
well established. Mr. J. Johnson has quoted efficiencies 
of 82 per cent. on water-tube boilers, Messrs. Babcock 
and Wilcox, 84 per cent. on similar boilers, and Messrs. 
Bennis Combustion, 84 per cent. on Scotch boilers. 
These efficiency figures are within striking distance of 
those obtained by oil firing, and definitely indicate 
that coal burning under modern conditions will develop 
efficiencies on a par with fuel oil. Compared with 
good-class hand firing, the increased economy obtained 
by mechanical firing is approximately 9 per cent., with 
| the added adyantages of higher maintained speed (a 
quarter to a half knot), lower boiler maintenance costs, 
and reduction of boiler room personnel. At the 
present time, installation charges are difficult to assess, 
but Mr. Johnson gave a pre-war figure of 5d. per ton 
| consumed, plus ld. per ton maintenance. It is con- 
| sidered that the development of the marine stoker (and, 
| incidentally, the land stoker) can be so framed that the 
| anticipated difficulties of handling various types of 
| coal can be overcome, and in this direction the per- 
| formance of the Bennis, Erith-Roe and Taylor stokers 
jos indicative. The factors influencing the behaviour 
of a fuel can be summed up as those relating to size, 
| volatile content, ash content, ash fusion point, and 
| degree of agitation required by the fuel bed. 
| The solution of the whole problem of bunker fuel is 
|mechanisation. In the authors’ proposals, the coal 
| bunker is logically arranged in the form of a “ W” 
| straddling the engine room. Hoppers are attached 
| to the points of the “ W” and feed the coal auto- 
| matically into the water-tube boilers on the wings of 
the engine room. By that means, gravity bunkering 
|ismade aseasyas bunkeringoil. The bunker itself is 
| self-trimming and a steady flow of fuel to the boiler is 
| possible, thus making for good combustion ; the dis- 
| posal of ash, which is also a highly mechanised process, 
| remains the principal disadvantage. It is feared that 


|the ordinary Scotch boiler will gradually disappear 
| because of its still far too great fuel consumption, and 
| the excessive space which it occupies for the power it 
| develops. Highly developed fuel-valve or forced- 
circulation boilers would enable a geared turbine or 
an up-to-date ‘“‘ Dieselised ” steam reciprocating engine 
to operate on less than | Ib. of coal per horse-power 
per hour. The type of ship contemplated is not a large 
passenger liner. The arrangement could be adapted 
to such cross-Channel. ships as remain after the war, 
but is essentially applicable to the post-war tramp— 
that vessel which, when normal building is again re- 
sumed, will tend in speed and in equipment to resemble 
the pre-war cargo liner, with speeds of upwards of 
15 knots. 


| 
| 
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Then there is the question of the gas engine. The 
W-shaped bunker with the automatic conveyors to 
the gas producers is again adopted. One of the difficult 
problems in this case, it is understood, is to find suit- 
able coal for burning in the producers and to dispose 
of the waste products. It is submitted, however, that 
this should not be an insoluble problem. Indeed, its 
solution is of vital importance to the future of the 
marine coal interests, and it is suggested that contact 
be established with a suitable manufacturer of pro- 
ducers, who has had appropriate experience in the past. 
An alternative is the possibility, for short coastwise 
voyages, of carrying gas in bottles or other containers. 
The coaster would then “ bunker” at the local gas 
works. It is understood that this scheme, while pre- 
senting difficulties, is not impossible. 

Originally, the question of bunkers was always 
associated with large coal; following this, blends of 
large and small or sized coal, washed or unwashed, 
were adopted. There is still, however, some insistence 
upon a percentage of large coal and it is thought that 
this is due to the impression that large coal is some 
guarantee of a low ash content. Large coal, as such, 
requires breaking down before use, and even then it is 
not sized down to correct dimensions for efficient 
firing. The point arises whether marine boiler fuel 
should not be delivered to the consumer in sizes ranging 
from 0 to a maximum of } in. for hand-firing purposes, 
and 0 to 24 in. for mechanical firing. Such coal would, 
no doubt, facilitate bunkering and trimming, and would 
present the marine user with fuel giving easy handling 
and utility, as no further preparation before firing 
would be required. Contrary to general opinion, the 
mechanical stoker is not necessarily committed to a 
sized fuel. Land installations are in every way capable 
of developing the required steam outputs, coupled 
with high efficiency, on coals of a size from 24 in. to 0, 
and this at a much higher rate of combustion than is 
required of the marine plant. To secure amenities 
such as cleanliness and the prevention of dust clouds, 
the use of washed water-sprayed coals might give some 
assistance, but the dust-proofing of bunker coals by 
other known and approved means should be kept jin 
mind. 

It is considered that coaling depots abroad should 
act, in relation to the British coal trade, as shop 
windows and, in addition to selling their products, 
should be complete servicing stations for the con- 
venience of the customers. The coal should be pre- 
pared to a specification for particular types of mechani- 
cal stokers. Crushers might be installed at the depots 
for breaking down the coal, even to the pulverised 
state. This would require an understanding between 
producers and depot owners, which should not be 
difficult to achieve. It is common knowledge that 
abuses exist in certain depots due to various causes. 
These abuses should be eliminated, with a view to 
putting coal on a more competitive basis in this respect 
with the oil interests, who supply more or less a standard 
product. As a world bunkering commodity, coal is no 
longer acceptable; it depends for its survival upon 
the way in which it is sold to the marine world. The 
answer is mechanisation. The coal industry is not 
apathetic in these matters; indeed, at no time in its 
history has it been more aware of the need for the 








energy which it must display if it is to survive. 








AUTOMATICALLY-CONTROLLED 
SPOT-WELDING MACHINE. 


THE spot-welding machine illustrated on this and the 
opposite pages, and known as the ‘‘ Temp-a-trol” 
forge welder, has been developed by Messrs. Progressive 
Welder Company, 3,050, East Outer Drive, Detroit, 
Michigan, U.S.A., to make possible the employment of 
relatively unskilled labour for spot welding operations 
and to combine automatic spot welding with the heat- 
treatment of welds in alloy steels. The distinctive 
term applied to the machine is derived from the fact 
that it employs a new method of control, in which 
the temperature of the weld itself automatically con- 
trols the operating cycle. The makers state that prior 
to the development of the machine, resistance welding 
equipment had been operated mainly through the use 
of pre-selective controls regulating the amount and 
duration of the welding current, the actual settings 
being determined by trial and error to give the best 
compromise for the average weld in a given material 
of a given section. Actually, it is pointed out that when 
a machine is operated in this manner, few welds are 
identical owing to variations in resistance arising from 
different thicknesses of metal, varying induction losses 
as the material enters the welder, varying amount 
of short-circuiting losses through previously-completed 
welds in the work, variations in resistance due to the 
presence or absence of scale and the like, and the 
gradual increase in electrode contact area due to 
mushrooming at the tips. If these reasons for requiring 
close supervision or handling by highly-skilled persons 
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in many types of resistance welding operations be 
accepted as valid, it may be of interest to explain how 
the difficulties are avoided in the ‘* Temp-a-trol ” 
welder. 

As will be seen from Fig. 1, the machine does not 
differ very greatly in appearance from some other 
types, the electrodes being arranged vertically 
line on cantilever brackets and the necessary pressure 


being applied by hydraulic cylinders; there are, 
however, major differences in equipment. The welder 
proper is seen on the extreme left; next to it, on 


the right, is the control cabinet; next again, the 
contactor unit; and, finally, a ‘‘ Frostrode ” refriger- 
ator cabinet from which refrigerated brine is circulated 
through the electrode tips to maintain them, auto- 
matically, at temperatures below the freezing point of 
water. This condition is evident in Fig. 2, in which 
the white appearance of portions of the top electrode 
holder is due to deposited ** frost.” With regard to 
capacity it claimed that, without changing the 
machine controls, welds of exactly the same quality 
can be produced between }-in. and }-in. metal, between 
f;-in. and j-in. metal, and between }-in. and j-in. 
metal, or between three sections of }-in. material. All 
these four conditions are shown in Fig. 3, in which the 
bottom strip is }-in. thick and the thickness of the 
top pieces varies from left to right as just mentioned. 


-> 
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It may also be noted that the indentations from the | 


electrode tips are comparatively shallow and that the 
is virtually constant ; 
all the welds in the same piece of work are, moreover, 
of the same size regardless of either induction losses 
and short-circuiting effects. 

It has already been mentioned that the forge-welding 
cycle is controlled by the temperature at the weld 
itself. This control is derived from a thermocouple 
embedded in the bottom electrode, the sensitive tip be- 
ing in actual contact with the weld and protection being 
provided by the refrigeration of the electrodes. It is 
stated that the electrode tips may be re-dressed without 
interfering with the thermecouple action. The thermo- 
couple lead is connected to relay mechanism in the 
control cabinet, the panel of which is fitted with six 
temperature control knobs with quadrantal pyro- 
meter dials above them. These dials and knobs may 
be distinguished in Fig. 1, on the right of the upper 
electrode head It should understood that the 
knobs are not manipulated during the welding opera- 
tion; they are simply pre-set to give the cycle of 
consecutive temperatures desired, these being selected 
in accordance with the known characteristics of the 
material to be welded. Incidentally, three types of 
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WELDING MACHINE WITH REFRIGERATING CABINET. 


| eyele are available. These are selected by the triple 

pedal-switch seen in the foreground of Fig. 1, and 
vary considerably, but, in order to explain the action 
of the machine, the full ‘“ Temp-a-trol” cycle will 
be considered first as applied to the spot welding of a 
tough alloy steel. 

In this cycle, when the work is inserted and the 
machine started, the electrodes close with sufficient 
| pressure to ensure effective pressing together of the 
| work and contact of the electrodes. The current 
| then automatically switched on and by an auto 
|matic phase-shift is increased in intensity until the 
| pre-set maximum temperature is reached, this tem- 
| perature being indicated on a dial marked No. 1. At 
this point the welding current is cut off and the electrode 
pressure is increased to produce a forging action of the 
plastic material. Cooling water is then turned on, if 
| desired. The function of the cooling water is to cool 
| the electrodes and not the work, and the method of its 
| application in fine jets will be evident from Fig. 2. The 
| circular tray seen in both Figs. 1 and 2 is, of course, 
to catch this water. When the temperature at the weld 
has dropped to the pre-selected value controlled by 
dial No. 2, the water is shut off, the electrode pressure 
is reduced to its first amount, and the current again 
switched on. The temperature of the weld then com- 
mences to rise and continues to do so until the heat- 
treating temperature, which determined by dial 
No. 3, and may be about 60 per cent. of the welding 
temperature, is reached. The current is now cut off, 
the forging pressure applied, and the cooling water 
turned on. The temperature then drops to the value 
controlled by dial No. 4, at which point the water is 
again turned off, the electrode pressure is reduced, and 
current is switched on for the third time. This raises 
the weld to a tempering temperature, both the weld 
** button ” and the material round it being raised to a 
temperature of perhaps 50 per cent. of that used for 
the heat-treating part of the cycle. When the tem 
pering temperature is reached, the forging pressure 
is again applied, the current being then cut off and 
the water turned on to cool the work to the tem 
perature indicated on dial No. 6. As soon as this 
temperature is reached the water flow stops and the 
electrodes separate to allow the work to be removed 

or placed in a new position. 

The object of this cycle of welding, heat-treating 
and tempering is stated to be to improve the structure 
of the weld button and its immediate surroundings. 
With alloy steels, the button frequently has a coars« 
and brittle structure which makes it liable to fractur 
under impact. The heat-treatment and tempering 
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periods of the cycle reduce the grain size, so giving 
the button that grain structure and ductility con- 
sistent with the characteristics of individual alloys. 
The photograph reproduced in Fig. 4 shows three welds 
between two pieces of the same steel. That to the left 
is of a button after the welding operation only, the 
weld in the centre shows a button after welding and 
subsequent heat-treating, while that on the right shows 
a button after passing through the complete cycle 
described above, namely, welding, heat-treating and 
tempering. It ewill be understood that this cycle is 


wholly automatic, the thermocouple cutting off and | 


switching on the current when the pre-set maximum 
and minimum temperatures are reached. 
therefore differs from most other types in not having 
1 definite weld-time and welding current, but it is 
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The machine | 





WELD STRUCTURES. 


of cooling is determined by variation in the amount of 
the sprayed water seen in Fig. 2. The electrode pres- 
sures are obtained from a self-contained built-in motor- 
driven hydraulic unit, controlled by a solenoid-actuated 
valve, operated from the cycle-control mechanism. 
The *‘ Frostrode” refrigerating cabinet calls for no 
| further comment than that, apart from the cooling of 
the electrode tips which renders possible the use of the 
thermocouple device, the cooling increases the life of 
the tips, and also prevents them from spreading under 
pressure with a consequent increase in contact area. 
It may be mentioned, in conclusion, that the cooling 
| of the eléctrode tips to a temperature below freezing 
point was first introduced by Messrs. Progressive 
Welder Company some 18 months ago to facilitate the 
welding of aluminium and similar materials. 


claimed that the quality of the weld is correct and | 


invariable. The electrode pressure cycle may be also 
pre-selected at will to suit any combination of con- 
ditions met with in specific materials. The pedal 
switches previously referred to enable the machine 


to be used in three ways, namely, with the complete | 


cycle, with the tempering section omitted, and without 
both the tempering and heat-treating sections, that is, 
for welding only. 

The rate of rise of temperature is regulated by a 


unit in the control cabinet having three dials, which | 
control, respectively, the minimum current at the | 


start of the operation, the maximum current, and 
the rate of rise from minimum to maximum. When 
the predetermined maximum has been reached, the 
current pulsations continue at maximum intensity until 
the supply is interrupted by the thermocouple. The 
use of this regulating device permits the controlled 
gradual pre-heating of the metal to be welded, thus 
avoiding the effects of bad surface conditions such as 
those arising from rust or scale, and preventing flashing 
due to improper electrode contact resistance. The rate 
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LOYAL AERONAUTICAL Society.—tThe secretary of the 
| Royal Aeronautical Society states that certain members 
of the Society have expressed a desire for a branch to be 
| formed in the Derby and district area. Members living 
| in this area are asked to communicate with Mr. F. Nixon, 
| F.R.Ae.S., “ Southlea,” Hazelwood-road, Duffield, near 
Derby. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
| —Mr. A. W. Jervis, chairman of the North-West London 

Branch of the Association of Supervising Electrical 
| Engineers has presented a Silver Cup which will be com- 
| peted for by the various branches of the Association 
throughout the country. The competition, which is to 
commence with the June branch meetings in each year, 
is for the best all-round record, and the rules have been 
framed in such a manner as to bring out the technical 
and social aspects of the activities of a branch as well as 
its general organisation. 





THE ERECTION OF A BUTTERLEY 
| STANDARD-UNIT BRIDGE. 


A DESCRIPTION was given in ENGINEERING, vol. 151, 
page 427 (1941) of the Butterley standard-unit bridge, 
which is a Warren truss type bridge built up of standard 
components bolted together on the site, thus enabling 
the material to be readily transported and rapidly 
erected. The article referred to described the method 
of construction in principle and illustrated the five 
standard components of which the bridge is made up. 
We are now able to describe the erection of a bridge 
with a total span of 270 ft. recently thrown across a 
waterway in this country, the description being illus- 
trated by Figs. 1 to 4 on page 70. The bridge has three 
spans, namely a central horizontal one of 90 ft. and two 
inclined approach spans of 90 ft. each. The width 
between the kerbs is 10 ft. 6 in., and that between the 
centres of the side girders is 12 ft. 73 in. There is a 
single girder each side in one tier and the bridge will 
carry lorries up to 14 tons in weight. 

The completed bridge is shown in Fig. 1, and from 
this it will be realised that the three spans are supported 
over the water on two timber piers. These are each 
constructed of six piles, 14 in. square in cross section, 
driven into the river bed and strongly braced. The 
bridge itself rests on steel channels bolted to the tops 
of the piers. The shore ends of the approach spans are 
carried on concrete abutments. The approach spans 
have a gradient of 1 in 11-25 in order to allow a head- 
room of 12 ft. clear under the central span for the 
passage of the river traffic. The road access to the 
bridge was from one side of the river only, a condition 
which necessitated a departure from the normal method 
of erection which consists, briefly, of putting the bridge 
together on shore and running the structure across to its 
supports. As, however, there was only 20 ft. of space on 
one bank the launching of a completed span from this 
side was not practicable. In this instance, however, a 
barge was used to support the pier end of the span, and 
the barge was moved out towards mid-stream as 
the span was added to in length. This meant trans- 
porting half the material across the river before work 
could be commenced. The nature of the material 
may be judged from Fig. 2, which shows one approach 
span nearly completed and piles of some of the stan- 
dard units in the foregound. Of these the parts with 
rounded ends are the chord and diagonal members. 
They consist of welded box girders with eyes welded 
in the ends and all are identical in length. The circular 
‘** bobbins ” are for the connections at each of the inter- 
section points of the girder panels. 

The method of assembly is most readily understood 
from an inspection of the foreground of Fig. 4. The 
bottom chords enter the bobbin on its horizontal centre 
line between two distance plates and the two diagonals 
concerned enter it at an angle, members and bobbins 
being connected by through bolts. The bobbin discs 
are drilled with seven holes, four of which are occupied 
by the through bolts, while the two lower ones take 
the bolts of slotted plates which, in turn, are bolted 
to plate lugs welded to the joists which form the 
cross girders. It will be noticed in-Fig. 4, but more 
definitely in Fig. 3, that there are three pairs of 
these lugs at the ends of the joists, but that only one 
pair of each end is made use of. The main object of 
this construction is to render it convenient, should the 
strength of the bridge have to be increased subse- 
quently to carry heavier loads, to add either another 
girder or even two girders, to the bridge on the outside. 
Incidentally, the extra lugs could be utilised for widen- 
ing the bridge by moving the girders outwards. 
Alternatively, the load-carrying capacity can be 
increased by deepening the girders, an upper truss being 
added to the lower one, the two holes at the top of the 
upper bobbin discs taking the through bolts for the 
diagonals of the upper truss. This arrangement is 
known as a two-tier bridge. 

It will be seen that erection is merely a matter of 
assembling the standard parts, none of which is so 
heavy as to require heavy tackle. In this case all 
the gear required was the pair of davits seen in both 
Fig. 2 and Fig. 4. In Fig. 2, one of the approach 
spans has been erected as far as the pier, while in Fig. 4 
both of them are seen in place. The centre span was 
cantilevered out from the ends of both approach spans, 
this operation being shown in its initial stages in Fig. 3. 
It will be seen in Fig. 1, that the top chords of the 
girders of the three spans of the finished bridge are not 
continuous, whereas in Fig. 3, they apparently are so 
connected. The top chord of the panel immediately 
above the pier is only temporary and the “ break” 
seen in it indicates the position of a right- and left-hand 
screw for the final adjustment when the advancing 
halves of the centre span meet. The bottom chords 
are also tied together by a link between the adjacent 
bobbins, both link and adjustable bar being, of course, 
removed when the half spans are coupled at the centre. 
This coupling is done by the standard bolts. All the 
parts are made interchangeable so that bolting up is 
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a simple matter, no marking being required. On the | INSTITUTION ELECTIONS. PERSONAL. 


removal of the temporary couplings the three spans | ° 7 
became seiesenteas eat Gale ‘cnpenaten is provided | INSTITUTION OF MECHANICAL ENGINEERS. Mr. G. W. Strokes has been elected chairman of the 


for by machined steel bars attached to the joists oat Member.—William Denis Kendall, M.P., Grantham ; | Lancashire and Cheshire Branch of the Institution of 
top of the piers, these joists being distinguishable in | Eric Douglas Tobias Norris, Oldham. Structural Engineers for the 1943-44 session. MR. M. k, 
the centre of Fig. 4. | Associate Member to Member.—Frederick Hinchliff | Hasersnon, O.B.E., M.Eng., M.Inst.C.E., has been 

elected chairman of the Midland Counties Branch; 


Referring to Fig. 4, the construction of the deck may | Auger, Liverpool ; Andrew Thomson Bowden, Ph.D., 7 ” . ‘ 
be explained. This is formed of strips of steel chequer | B.Se. (Edin.), London; James Chilton, London ;| MR. W. A. Evans, chairman of the South Wales and 
plate, flanged at the edges and ends and provided | Horace Cedric Cunis, B.Sc. (Eng.) (Lond.), London ; Monmouthshire Breach ; Mr. H. J. ScoLEs, chairman of 
with cross bracing so that each strip is virtually a| Ernest Davies, Barrow-in-Furness; Edward Darwent | the South-Western Counties Branch; and MR. ). T, 
beam. The ends are joggled and rest on the cross- | Ellis, Leeds ; George Henry Gardner, London ; Ernest | Lioyp-Jones, chairman of the Yorkshire Branch. Mr. 
girders seen in Fig. 4. The strips are arranged longi-| Gregory, Birmingham; George Henry Johnson,/E. R. KNIGHT, M.Eng., M.Inst.C.E., M.L.Struct.E., 
tudinally and are of such a width that six of them | Kettering; Edward Stanley Jones, B.Sc. (B'ham), | 4-M.I.Mech.E., has been nominated by the Council of 
form the complete deck transversely. They are not | London; Leslie Herbert Leedham, Leicester ; William | the Institution of Structural Engineers to ser re on 
bolted in place but maintain their position by their | Paddon, London ; Lieut.-Col. Luther Gladstone Smith, | Technical Committee B/30, Clay Bricks, of the British 
weight. Continuous kerbs are formed above the deck | R.A.O.C., New Delhi; William Leonard Swain, Lon- | Standards Institution. 
on each side of the bridge by means of standard chord | don ; Herbert Arthur Wise, Farnborough. | Mr. F. Forrest, M.Inst.C.E., M.I.Mech.E., M.1LE.E., 
members bolted to the lower chords of the side girders. InsTITUTION oF ELECTRICAL ENGINEERS. | chief engineer and manager, Birmingham Corporation 
Further protection is given by two handrails, one above : . | Electric Supply, is retiring in February, 1944. Mr 
the other on each side of the bridge. These are attached RS —- ———— gg ge gg eo F. W. Lawton, M.I.E.E., M.I.Mech.E., at present 
to the diagonals of the girders. The central holes seen Arbuckle B « % Dund - emer Buller Baker. West deputy chief engineer and manager, has been appointed 
in the bobbin discs in Fig. 2 are for through bolts when ir yo : _ +S Renee Meleiin B.Sc, | t succeed him. 
two, or three girders are used side by side. (Eng ) ’ Ha ae ; a th See Washer BSe. 

The steelwork in each of the 90 ft. spans weighs (Eng.), Leatherhead Surrey ; Captain Guy Ffarington Ship Surveyor’s staff, Lloyd’s Register of Shipping, is 
30 tons, and the time required in the works to fabricate Bellairs. B.Sc (Eng , R. Signals. London, §.W.] ; | retiring next month. 
the whole 270 ft. was three weeks. Erection on the an Se ee » S.W.1; Peres . acl . 

: : : Hector Eugene Benson, Norwich; Richard Bernard, Mr. JoHN AYRES, M.I.P.E., A.M.I.E.E., has received 
site took 120 hours from the time the material was — “ “ bs = a 

ae : London, S8.W.15; F./O. Anatol Blankov, R.A.F., | the Sir Henry Fildes Medal of the Institution of Factory 
delivered to both banks of the river, and it should be > Jack Bl BSc. (E ele ’ chee ay * 
mentioned that only nine men and two boys were Home Forces ; T Be 1, won + me anc pk Managers for 1942 for his essay, “‘ War-time Problems in 
employed on the work. The minimum of material was sewag wer Boas Kent . William Bria =. Ash Vale. the pepe tai 
brought to the site and the bridge was put into use as Soman ; — 1 Walker Brown B.Sc Tech ten >| Mr. A. E. MorGan, B.Se., A.M.1.E.E., deputy elec- 
soon as the men had finished, there being no clearance Geral ’ Richard 4. Carr, Bri i ton ” eal oie trical engineer and manager, Barnes Corporation Electric 
to be effected beyond the removal of the erecting davits Clark BSc Ru “oe : eof Binesd F — " 
and such tools as spanners, etc. The simplicity and Bradford ’ “alfred oe Shenteal B Se Wee 
rapidity of erection indicate the convenience of this Wickham. oaks ain Fothergill Cresfield. M.A Mr. CLIFFORD HUMPHREYS has been elected a director 
method of construction for emergencies. We under- emeae » . bathe William 5 Wawesds Camsbeldes : of the Blaenavon Company, Limited, colliery owners, 
stand that a single-track railway bridge with a span of _asengy! Me Dudley eee 4. (Ene RN vk + | mtsemaven. Monmouthshire. 

60 ft. was erected at the same rate and is now in satis- Dundee; Alfred Leslie Franklin, Lancaster; Maurice| THE Hon. Epwarp PEARSON WARNER, F.R.Ae.S., has 
factory service. With a train of heavily-loaded wagons Gill, B.Sc. (Eng.), Twickenham; Edward James | been elected an Honorary Fellow of the Royal Acro- 
having a locomotive in the centre a live load, equivalent Gillitt London: Alfred Edward Green, London, §.E.2 ; | nautical Society. 
to a uniformly distributed load of 90 tons, was imposed | Arthur ; oe ‘= Gite Senemaainn » Eric. Sidney ae &. © Sh Sees els bee tee ons 
+r . . . é : . x > * ae) 4 we ) a ~ de - &. JER, rho has een, ately con- 
of the brid re In a beid e of the es 8 yan tested by (Eng.), Ph.D., London, N.W.9; David Hart, Barking ; aero-engine industries, has now been restored to normal 
running ro cubisies ash weighine ty a pacaceay | Albert William Hatchard, B.Sc. (Eng.), Southall, | health following his prolonged illness, and has been 
pease. ee ; ; ro gen a de oon Middx.; William Frederick Hickox, W orcester Park, | appointed technical adviser to the Aero-Engine Division 
pe oe ee Se oe . E ~ | Surrey; Sydney Higham, St. Helens; Carlos Douglas | of the Bristol Aeroplane Company, Limited. 
deflection was noted. This bridge, erected for testing Hubbard, B.Sc., New Malden, Surrey ; Eustace Neville 
purposes, was put together, run across a river, and Hutchison, Birmingham ; Thomas Hyslop, Glasgow ; 
lowered on to timber sills, by a working party of 10 men, | pean Jennings, B.Sc., Manchester; Leonard Regi- 
the whole operation, from the arrival of the material neha 3, Johnsen "BSc. aes Si Ate > Widieal Sunen 
on lorries to the application of the live test load, taking | yy png. Liverpool » Walter Gaeenel Hens BiBe. 
5 hours. Another test showed that erection could be Ilford . Hugh Ronald Lawrence, Oakham, Rutland, 
effected in one hour by employing 40 unskilled men. | p,vmond Joseph H. Lloyd, Shirley, Surrey; John Mr. C. A. SuTCLIFFE, M.A. (Cantab.), A.M.Inst.C.E., 
The Butterley standard bridge can be put together in Kelly MacCallum, B.Sc., Dundee; Charles McInnes, | @¢P?"t¥ supply engineer, Metropolitan Water Board, 
various forms, ranging from a light footbridge to a Dewsbury: Charles Tennant McMillan, A.M.W.D., | 2@* been promoted to the position of supply engineer. 
heavy bridge with a single span of 150 ft. Differences | | aunceston, Cornwall ; William Henry Morphet, B.Sc.,| Mr. E. Hattas has been appointed technical sales 
in loading can be met, as already indicated, by the | Tondon, S.W.15; Lieut. (E.) Alan John Nathan, | manager to the Brightside Foundry and Engineering 
addition of girders laterally or the deepening of the| RN. Home Forces; Thomas Henry D. Page, B.Sc. | Company, Limited. 
girders, either above or below the deck, by means of | (Eng), Johannesburg, S. Africa ; John Walter Pannell, 








Mr. E. W. BLOCKSIDGE, a senior surveyor on the Chief 


Supply, has been appointed engineer and manager, 
Leyton Corporation Electric Supply. 


Mr. J. S. WILts has been appointed to the boards of 
the South Wales Transport Company, Limited, and the 
Swansea Improvements and Tramways Company. Both 
companies are members of the British Electric Traction 
Group. 








ag oy be or tiers. 1 by i The B B.Se. (Eng.), Bath; Ernest Marcus Pendrill, Sutton, 

e bridges are constructed by Messrs. e Butterley |g = rcv Erne Jewe: » Tyne: 

Company Timited Ri - aan Derby Y | Surrey ;_ Percy Erne - Phillips, Newcastle-upon-Tyne ;|  Coxrrot or TALC AND PYROPHYLLITE.—The Minister 
otal oe hi at afi |Claud Edmund C. Pontifex, Tunbridge Wells; Joe | o¢ Supply has issued the Control of Tale and Pyrophyllite 


| Prest, B.A., Ripon ; Frederick John Reilly, BSe., (No. 1) Order, 1943. This makes it necessary to obtain 
| Bath ; George David Reynolds, M.Sc., Ph.D., Welwyn | licences for the disposal and acquisition of tale or french 


Garden City; Andrew D’Arcy Roberts, B.Sc., B.E., | ...7. ‘ . . . _ on 
SYNTHETIC RUBBER PRODUCTION | Stafford . : Reginald Vincent "elie ‘ B Se. (Eng.), | aa ste a pan ey — age . = — 
® 4 - " , Ad > case of ¢ es ot exceec ‘ ». ( a) 

IN THE UNITED STATES. | Newcastle-upon-Tyne; John Saner, London, 8.E.3; ashy : ony : 


- 3 - . should be addressed to the Chrome Ore, Magnesite and 
Tat notable progress is being made towards the | Norman Shackleton, Nelson, Lancs. ; Albert Shaw, | woltram Control, Broadway Court, Broadway, West- 

realisation of the United States Government's pro- | Carlisle ; Alee Shore, Cupar, Fife ; Ronald William | j,inster, London, S.W.1. Copies of the Order (S.R. & O. 

gramme for the production of synthetic rubber is | Sillars, B.A., D.Phil., Altrincham ; Thomas Joseph 1943, No. 960) may be obtained, price 1d., from H.M. 

indicated in a report issued by the Rubber Administra- Smith, B.Sc. (Eng.), Stafford ; Ernest Lionel Tapson, Stationery Office, York House, Kingsway, W.C.2. 

tor and quoted in the current issue of The Board of | Barrow, Lanes. ; Patrick Stephen Tillard, B.Sc. (Eng.), 


Trade Journal. The report states that of the 84 | Haslemere, Surrey ; Alfred Charles Tremain, Gosport ; 
separate installations making up the 48 plants included | Laurence Tremlett, M.Sc. rech., Harrow ; Maurice | INDUSTRIAL GARNETS.—The French authorities in 
in the programme, 27 are in operation or are ready for Albert Tucker, Norton-on-Tees, Co. Durham ; Bernard | London have agreed with the Governments of the 
operation. The plants so far completed have a ; van Ryn, Chelmsford ; John Egan W alker, Ww atton United Kingdom, the United States, and the Union of 
capacity of 252,000 long tons per annum, this being | at Stone, Hertford ; h jordon Herbert F. W alton, B.Se. South Africa, to withdraw industrial garnets from 
equivalent to 30 per cent. of the total projected output | (Eng.), London, N.20. ; Thomas Norman W illiams, Section “B” of the list of specified items reserved for 
of synthetic rubber. In addition, the manufacture of | Glasgow ; John ( hisholm Ww inton, Orpington, Kent ; | official purchase by Allied Government agencies. Indus- 
butadiene is being carried on to the extent of 14 per Arthur John Wood, B.Sc. (Eng.), Hove, Sussex ; | trial garnets will now be available for purchase through 
cent. of the projected production, while the output of Edwin Derek Wortley, M.A., Chelmsford. |normal trade channels, but merchants should assure 


styrene is equivalent to 18 per cent. of the pro- | themselves regarding export licences, the availability of 
gramme. The actual production of synthetic rubber ELECTRICAL-ENGINEER PRISONERS OF WaR.—In colla- | *hipping space and authorisations to import into the 
during the first three months of the current year | boration with: the British Red Cross Society, arrange- | Consuming countries, before making definite commit- 
amounted to 10,478 long tons, which, the Rubber | ments were made by the Institution of Electrical En- | ments. 
Administrator points out, is not far below the original | gineers for British prisoners of war, in Germany, to sit 

estimate of 11,200 tons. By next year it is anticipated | for the associate-membership examinations held in May CoTron MILLS IN SOUTHERN RHODESIA.—What are 
that all the planned synthetic-rubber plants will be in | and November, 1942. There were nineteen such candi- | described as the first cotton mills to be erected in the 
production and will provide upwards of 750,000 tons | dates who took the examination, or parts thereof, on one | Continent of Africa were opened on July 3 by Sir Evelyn 
of the crude material. This supply is expected to be | or other of the two dates, seven of whom were successful | Baring, Governor of Southern Rhodesia, at Gatooma. 
supplemented by at least 74,000 tons of imported | in passing parts I and II, three in passing part I only, and | The mills have been established by the Government of 
natural rubber. The total requirements of the United | one part II only. Five others passed in single subjects, | the Colony and are being operated by the Cotton 
States for the present year are given as 609,000 tons. | a special concession having been granted to prisoners of | Research and Industry Board under the chairmanship of 
It is emphasised that by 1944 the replacement of | war to take one subject at a time if they so desired. It | Major G. S. Cameron, who stated that for 18 years the 
rubber tyres in the United States will have been less | is particularly gratifying to record these successes, and | Empire Cotton-Growing Corporation, of which he is the 
than one-quarter of that for a normal two-year period especially the fact that in achieving them a commendably | local representative, had run a cotton-growing establish- 
and that no new motor cars are being produced. This | high standard of marks was reached by the candidates. | ment. A jassid-resisting strain had been evolved and 
accumulated deficit is taken to indicate a probable | Seventeen further candidates, prisoners in Germany, | this had made the cotton industry a practical proposition 
replacement need of 30 million tyres, even if the present | entered for the May, 1943, examination, the results of | in Southern Rhodesia. The jassid is a small insect pest 
conservation measures are continued. which will be announced in the near future. which attacks cotton. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—Although some works have 
already had their holidays, the majority will close down 
on Friday evening for the usual 10 days. The length of 
the holidays, however, will vary to some extent according 
to the repairs and overhauls necessary in individual works. 
Plates and sections are in increasing demand. Market 
prices are unaltered and are as follows :—Boiler plates, 
17/. 128. 6d.; ship plates, 161. 3s.; sections, 151. 8s. ; 
medium plates, 4 in. and thicker, rolled in sheet mills, 
21l. 158.; black-steel sheets, No. 24 gauge, 221. 15s. 
and galvanised corrugated sheets No. 24 gauge, 261. 2s. 6d., 
ali per ton, for home delivery. 


Malleable-Iron Trade.—Production in the malleable- 
iron trade is proceeding steadily and supplies are sufficient 
for requirements. Market quotations are as follows :— 
Crown Bars, 151. 128. 6d. per ton ; No. 3 bars, 131. 128. 6d. 
per ton; No. 4 bars, 131. 178. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—There is nothing to report 
in the Scottish pig-iron trade. Supplies of raw materials 
are satisfactory and the output is being well maintained. 
The following are the current market quotations :— 
Hematite, 61. 1§e. 6d. per ton; basic iron, 61. 0s. 6d. per 
ton, both delivered at the steelworks; foundry iron, 
No. 1, 61. 5s. 6d. per ton; and No. 3, 61. 3s. per ton, both 
on trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—New business is difficult to arrange 
now. Iron and steel producers are well sold for the current 
delivery allocation period and some of their contracts 
extend to the end of the year. Few commodities can be 
purchased for reasonably prompt delivery. An early 
substantial increase in imports of high-grade iron ore is 
expected and native raw materials are plentifuls The 
total tonnage of pig iron available for distribution is 
sufficient for all purposes though consumers are still 
obliged to accept qualities other than those to which they 
are accustomed. There is no shortage of semi-finished 
commodities but, for most finished products, only orders 
of special urgency can be considered for supply before 
the last quarter of the year. 

Cleveland Iron Trade.—Sales of No. 3 foundry pig iron 
are on a moderate scale only. The local output is still 
insufficient for current requirements but North East 
Coast founders have no difficulty in obtaining ample 
supplies of suitable iron from other producing centres. 

Basic Iron.—Basic-iron blast furnaces are turning out 
sufficient tonnage to meet the heavy demands of the 
steelworks in the Tees-side area. 

Hematite and Low-Phosphorus Iron.—The production 
of hematite and various grades of low-phosphorus iron 
is still less than the demand, necessitating strict rationing 
and the extensive use of substitutes. Prospects of much 
better supplies of imported ores, however, encourage the 
hope of a substantial increase in the makes of low- 
phosphorus iron jn the near future. 





SHEFFIELD, Wednesday. 


Iron and Steel.—Some branches of the alloy-steels 
trades are a little quieter. In the lower grades it has been 
possible to overtake arrears of deliveries, but in the higher 
qualities there is still a great deal of work onhand. The 
scarcity of alloys has led to much greater use of scrap 
materials for re-melting, and there is a good demand for 
scrap containing nickel and tungsten. It is being urged 
that steel users should make still greater use of carbon 
steels in cases where alloy steels have been employed 
hitherto. There is a stronger demand for shipbuilding 
materials, the production of which is at a high level. 
Continued activity prevails in the shops and foundries 
producing mining equipment, and efforts are being made 
to overtake arrears of delivery of repair and renewal 
parts. Makers of agricultural implement parts have | 
numerous orders in hand, and there is a steady demand 
for farm and garden tools and implements. Acid carbon 
steel production is heavy, the output being directed to 
essential industries. Acid case-hardening steel billets 
are quoted at 161. 12s. 6d. per ton. The basic-steel 
plants are working at full capacity and are well supplied 
with materials. Basic-steel billets are quoted at 
131. 178. 7d. to 151. 78. 6d. per ton, according to the carbon 
content. Concrete reinforcing bars are quoted at 
161. 198. 6d. and untested hoops at 18/. 7s. per ton. 
Strip and bar mills are working at full capacity, and the 
wire-rod rolling mills are busily employed. Soft basic 
wire rods are quoted at 171. 7s. 6d. and hard basic wire 
rods at 211. 2s. 6d. per ton. Wiredrawers are busily 
employed for the wire roperies. The steel foundries con- 
tinue to receive important orders, and makers of forgings 
and drop stampings are also very busy. The production 
of finished iron locally is much below the demand. South 
Yorkshire Crown bars are quoted at 15/1. 12s. 6d. per ‘on. 
Local brands of pig-iron are in adequate supply. More 
hematite iron is coming forward but steelmakers could 
take larger deliveries. 

South Yorkshire Coal Trade.—The demand for coal 
tends to expand, and although, in normal times, July is a 
very quiet month in the coal industry, this year it is as 
busy as any autumn or winter month in pre-war days. 
The essential hOme industries are taking all the coal they 
can get, and the home railways are building up stocks for 
future use. Outputs are allocated well into August, and 
as the pit holidays will be taken generally in the district 
next month, it is necessary to give maximum deliveries 
now if possible. A larger quantity of outcrop coal is 
being raised in South Yorkshire, and good use is being 
made of it for industrial purposes and for meeting the 
requirements of electric power stations and other public 
utility undertakings. Efforts are also being made to 
comply with the Ministry’s maximum delivery instruc- 
tions, but it is not easy to do so in the house-coal section. 
The make of coke is sufficient for all furnace and works 
requirements, and to leave a surplus of coke nuts and gas 
coke for domestic use. 











BADEN-POWELL MEMORIAL PRIZE.—Mr. J. D. Harris 
has been considered by the examiners to have been the 
best candidate in the May, 1943, associate-fellowship 
examination of the Royal Aeronautical Society. He has 
therefore been awarded the Baden-Powell Memorial 
Prize for the present year. 








Manufactured Iron and Steel.—Semi-finished iron is in 
ample supply and increased deliveries of home-made 
steel semies have greatly reduced the use of imported 
commodities. All re-rolling works and sheet mills are 
busily employed and are helping to meet the unprece- 
dented demand for steel plates of all descriptions. Manu- 
factured-iron firms have well-filled order books and are 
distributing a heavy tonnage. Supplies of special and 
alloy steels are rapidly taken up to meet the requirements 
of the aircraft factories and munitions works, while the 
large output of ordinary carbon steel is also quickly 
absorbed. Nearly all classes of finished steel are in great 
demand. The demand is heaviest for ship, tank, boiler 
and armour plates and for light sections, and that for 
railway material and colliery equipment shows no reduc- 
tion. 

Scrap.—Good deliveries of iron and steel scrap are 
reaching consumers. Some grades are rather slow of 
sale, but there is an active demand for the better qualities 
of cast iron, sheet steel and good heavy steel scrap. 





INSTITUTE OF TRANSPORT.—A meeting of members of 
the Institute of Transport in Northern Ireland was held 
in Belfast on June 28, when it was unanimously decided 
to invite the Council of the Institute to assent to the 
establishment of a Northern Ireland Section of the Insti- 
tute. The following officers were elected: Chairman, 
Mr. M. J. Watkins, C.B.E.; vice-chairman, Mr. D. L. 
Clarke, O.B.E.; honorary treasurer, Mr. H. S. Knott; 
honorary secretary, Mr. Martin Brown; Committees 
Lt.-Col. R. McCreary, O.B.E., M.C., Mr. J. Lockhart, Mr. 
A. Morrison, Mr. W. E. Macve and Mr. J. Mackie. It was 
stated that arrangements had been made for classes to 
be held in the Belfast Municipal College of Technology 
for students preparing for the Institute examinations. 





HIRE AND SALE OF CONTRACTORS’ PLANT.—The Minis- 
try of Works have asked us again to draw attention to 
the Statutory Rules and Orders controlling the rates of 
hire of contractors’ plant (S.R. and O. 1941, No. 1277) 
and the prices of second-hand contractors’ plant (S.R. 
and O. 1942, No. 1163). The Control of Rates of Hire of 
Plant Order prescribes the maximum rates at which 
various types of plant may be let or taken on hire, to- 
gether with the permitted conditions of hire. These 
rates apply to all plant let or taken on hire, whether on 
Government or on private or other work ; and while the 
Order remains in force it is illegal,in any circumstances, 
to exceed these rates, or to let or take on hire any item 
of plant or other item specified in the Schedule to the 
Order, except on the basis and conditions specified in the 
Schedule. The Schedule provides for payment on a time 
basis—weekly, daily, or hourly—at specified rates ; it is 
therefore illegal to offer for hire, to invite for hire, or to 
let or take plant on hire on a yardage basis, for example. 
The Control of Prices of Second-hand Plant Order pro- 
vides (paragraph 3, sub-paragraph 2) that no person shall 
publish, or issue, any offer for sale of any of the items of 
plant specified in the Schedule to the Order, unless the 
name and address of the person entitled to sell, or other- 
wise dispose of that plant, is also published. Any person 
advertising for sale any item of plant to which the Order 
refers must, therefore, specify the name and address of 
the person entitled to dispose of it, even though he is 
authorised to advertise for sale on behalf of that person. 


NOTICE OF MEETING. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


ROYAL AERONAUTICAL SocreTy.—To-night, 5.30 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, Westminster, S.W.1. General Dis- 
cussion on “‘ The Education and Training of Aeronauti- 
cal Engineers,”’ 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—As a result of a recent Con- 
ciliation Board agreement, South Wales miners will next 
month receive a larger pay for the week they will be on 
holiday. The men, at a recent coalfield conference, 
demanded an increase in holiday pay equivalent to the 
increase made in wages during the war. The Conciliation 
Board, however, made an increase in respect of the higher 
cost of living. An adult, fully qualified man, whose pay 
for the week was fixed at 31. in 1938 as being the average, 
will now receive 31. 16s. while youths between 18 and 21 
will receive an additional 10s. 8d. and boys under 18, 
5s. 4d. The Welsh steam-coal market continued very 
firm during the past week. There was a sustained 
demand from both home and foreign users, but the 
amount of coal that sellers had to offer was small, speci- 
ally in respect of the more favoured brands, and little 
fresh business could be handled for early delivery. Most 
collieries still have sufficient priority business on their 
books to ensure an outlet for the bulk of production for 
some time yet. A good export business was available 
from North Africa and the coaling depots and, to a lesser 
degree, from South America. The demand from Spain, 
Portugal and Eire was still insistent but buyers in these 
countries usually had to be satisfied with the low grades 
not wanted at home. The best large kinds were in good 
demand but supplies were only sparingly available over 
the next few months. Sized coals were only in limited 
supply and the recent firm state was maintained. The 
bituminous smalls were scarce and well sold forward and 
any parcels on offer were taken up at strong values. 
Best dry steam smalls were busily engaged and were 
firm, but the inferiors were plentiful to meet a slow 
demand and were dull. Cokes and patent fuel were 
active. 

Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
business in tin-plates is quiet, although sales of plates 
and substitutes, during the past two weeks, have shown 
a slight increase, and, in the aggregate, have exceeded 
the production during that period. Steel sheets show 
little, if any, change ; the demand is moderate, but the 
works, having full order books, are reluctant to take on 
more. Iron and steel scrap is in fair demand and a 
steady business is being done. 





CONTROL OF PaPER.—The Control of Paper (No. 48) 
Order, 1942, Direction No. 7 (S.R. & O., 1943, No. 895, 
price 1d.), provides that there will be no change in the 
allowance of paper for news bulletins, magazines and 
periodicals during the next four months’ period, com- 
mencing on July 1. The rate for the four months is 
64 per cent. of the consumption in the whole of the 
year ended August 31, 1939. The allowance for bulletins 
and periodicals published since the outbreak of the war 
is fixed on a comparable basis. 


THE CHAMBER OF SHIPPING OF THE UNITED KINGDOM. 
—A meeting of the Council of the Chamber of Shipping of 
the United Kingdom was held in London on Thursday, 
July 15. The President, Mr. I. C. Geddes, welcomed 
Mr. Percy Wharton as the new chairman of the Coasting 
Liner Section (vice Mr. R. Kelso) and Mr. E. W. Burness 
as vice-chairman. Mr. Kelso was co-opted on the Council 
and the nomination of Captain H. K. Salvesen, as co-opted 
representative of the Whaler Section of the Chamber 
on the General Council of British Shipping, was con- 
firmed. The President expressed to Mr. W. A. Souter, 
the retiring chairman of the Wireless Committee, the 
thanks of the Council for his valuable work in that office 
during the past 16 years. It was largely because of 
Mr. Souter’s efforts, said Mr. Geddes, that shipping had 
retained the wavebands essential to the safety of life at 
sea, against the competition of other interests. This 
had proved of the utmost value to the nation in the 
war. Lord Essendon supported the President’s tribute. 
Later in the proceedings, it, was announced that the 
Whaler Section had collaborated with the Norwegian 
Shipping and Trade Mission in the establishment of a 
British-Norwegian Joint Committee to secure the earliest 
possible replacement of lost whale-oil factory ships and 
the resumption of whaling operations on the largest scale 








consistent with the proper maintenance of the industry. 
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|of its food, relying more on its own material re- 
sources, forgoing much of the pre-war globe-trotting, 
| and gratifying its people’s Wanderlust by encouraging 
| travel within its own borders: what effect will 
| these influences have on the facilities for transport 
to be provided in the London area? Professor 
Abercrombie has had ample opportunities to take 
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* County of London Plan: Prepared for the London 
County Council by J. H. Forshaw, M.A., and Professor 
Patrick Abercrombie, M.A. London: Macmillan and 
| Company, Limited. [Price 12s. 6d. net.) 








THE principle, if not the recollection of the saying, 
| that ‘‘ Civilisation consists in moving things from | 
|one place to another” seems to have been much ia | 
the minds of the corps of planners, headed by Mr. 
bs J. H. Forshaw, F.R.1.B.A., and Professor Patrick | 
can be supplied under further sub- | Abercrombie, whose scheme for the reconstruction 


tion orders until vacancies of London* was the subject of a leading article in m 
|last week's issue of ENersrerrxe. Their outline | 


|of a system of ring and radial roads to cover the 
County of London and link up with the main trunk 
roads of the rest of the country, and their proposals, 
even more drastic, for a reorganisation of the net- 
work of railway lines which now covers the area 
under consideration, are bold and comprehensive. 
Not all of the suggestions are original, of course ; 
the road plan owes a great deal to the work of Sir | 
and several of the details of the | 
railway scheme have been proposed before, though 
never, so far as we recollect, in the light of so wide 
a survey of the other factors likely to affect them 


|to present their comments and criticisms in due 





| wide views on these and similar topics and has not 
| neglected them, as was well demonstrated by his 
| “* Dissentient Memorandum on Planning in Relation 
|to the Location of Industry,” in 1940, appended 
to the report of the Royal Commission on the 
Distribution of the Industrial Population ; but the 
number and relative weights of the factors that may 
| be operative in the future are so much a matter of 
| speculation, while the duration of the war and the 
| eventual distribution of world trade are still uncer- 
|tain, that those who have studied the problem 
ost closely would probably be among the first 
to admit that guesswork must enter largely into 
| any prophecies made in present circumstances 
| regarding the conditions of 50 years hence. 
According to the annual report of the London 
Passenger Transport Board for the year ended 
| June 30, 1938—the latest for which traffic figures, 
|as distinct from financial statistics, are publicly 
available—the number of passenger journeys made 
on the Board’s system in that period reached the 
|remarkable total of nearly 4,318,000,000. This 
total included not only the Board’s own vehicles, 
but journeys originating on the main-line railways 
and coming within L.P.T.B. jurisdiction, which 
extends to all the suburban lines in an area including 
Gravesend and Grays in the east, East Grinstead 
|and Horsham in the south, Slough and High 
Wycombe in the west, and Dunstable and Baldock 
in the north. The figures for the previous five 
years, given in the report, show a steady increase 
| from a total of not quite 3,922 millions in the year 
jended June 30, 1934, although the distribution 
| naturally varies between one form of transport and 
| another ; in 1933-34, for example, the trams carried 
| over 1,002 millions and trolley buses about 27} mil- 
lions, whereas in 1937-38 the corresponding figures 
| were 701 millions and rather more than 3674 millions. 
| The broad indication, however, is that of a steady 
| rise, year by year, with no obvious sign of a forth- 
| coming check. It is difficult to arrive at any com- 
| parable totals for the number of journeys made in 
the London area by private or trading vehicles, 
but the impression conveyed by the state of the 
streets is that there was certainly no diminution 
over those five years, though it was evident that 
the scope for further increases was restricted by the 
limited capacity of the main thoroughfares. 

With war-time experience as a guide, it is easy to 
!realise that a great deal of the pre-war London 


| 














traffic represented waste mileage; or, at least, 
redundant mileage, for there are those who maintain 
that most transport is really waste, so far as pro- 
ductive value is concerned. To debate that thesis 
would be profitless, now that transport is so much 
a part of normal life; but it does appear possible 
that the volume of traffic to be catered for in the 
future may be very much less than would be indi- 
cated by extrapolation from the curves of pre-war 


development, apart from any redistribution that | 


may result, in course of time, from zoning and 
rehousing schemes in congested areas. In such an 
event it may be possible, and even desirable, to 


scale down considerably the present suggestions to | 


provide so much more generously for the road and 
rail traffic of the future London. 

As recent debates in Parliament, and much 
correspondence in the daily Press, have warned the 
nation in no uncertain terms, another factor of 
growing importance is likely to introduce itself 
before any 50-year plan can mature; namely, the 
question of population. If the total population of 
the country declines in the next century (which it 
must do, in the absence of relatively large-scale 
immigration, with a net reproduction rate of about 
three-quarters, as at present) and, at the same time, 
the proportion of elderly people is growing, and, at 
the other end of the scale, the proportion of con- 
tinuation students is rising, what will be the effect 
upon traffic needs? Improvements in productive 
efficiency, resulting from intensive study under 
war-time conditions of labour shortage, may lead 
to a higher output per head of those whose ages lie 
in the steadily narrowing 
education and superannuation ; but they can only 
be relatively small and may be more than balanced 
by campaigns of organised labour for more pay 
and less work, which are likely to become more 
numerous rather than less. It is true that the 
Registrar-General, in the recent White Paper on 
Current Trend of Population in Great Britain (Cmd. 
6358) anticipated no serious decline in total numbers 
before 1971; but, as Mr. R. F. Harrod has pointed 
out in his monograph on Britain’s Future Popula- 
tion,* after that date the fall will be rapid. As a 
numerical example, Mr. Harrod shows that if, 
during the 17 years from 1921 to 1937, the gross 


reproduction rate had been at the level recorded | 


for 1870-72, namely, 2-3, instead of the 0-78 of 
the immediate pre-war years, about 15 million more 
children would have been born than were born in 
England and Wales during those years. In other 
words, England and Wales alone lost, by the lower 
reproduction rate, more lives in each year than the 
United Kingdom lost in battle (750,000) during 
the whole of the last war. 

In the ordinary course, sociological questions such 


as this do not fall for discussion in these columns ; | 


but when schemes of engineering construction are 
under consideration, which will occupy several 
generations to complete and a large slice of the 
income of the whole nation to pay for (if ever they 
are paid for), it is germane to inquire who is going 
to use those engineering constructions when they 
are finished, and to what extent. 
extended a welcome to the County of London plan, 
as we do to the plan of the London Regional Recon- 
struction Committee and will continue to do to 
any thoughtful proposals for the removal of anachro- 
nisms and the general amelioration of living and 
working conditions. That welcome is not to be 
regarded as rescinded because we are now offering 
some criticism; but we do suggest that a few 
competent cold-blooded actuaries should look into 
the basis and justification of the transport schemes, 
in the light of the conditions to be expected in 
100 years’ time ; and that, when the results of their 
investigation are available, the engineering aspects 


of the underground railway proposals, in particular, | 


should be debated jointly by the engineering insti- 
tutions whose members would have the responsi- 
bility of executing them. We should be surprised 
if they did not come to the conclusion that the 


and cheaper method than is outlined in the plan. 
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ENGINEERING. 


| ENGINEERS AND PUBLIC 


AFFAIRS. 


In three recent reports on scientific training the 
view has been expressed that an adequate general 
education should form the basis on which specialised 
instruction is built up. This idea is not new, but 
it is being pressed with a new insistence. The 
earliest of the three reports, which was published 
| by the Institution of Civil Engineers, and is entitled 
A Memorandum on Engineering Education, states 
that *‘ it is essential that boys who choose to follow 
| an engineering career should have received a liberal 
education of a humanistic character.” 
report, bearing the title Education and Training for 
Engineers, and published by the Institution of 


| 
| 


| Electrical Engineers, does not put the matter so | 


specifically, partly because it is concerned with a 


wider field than that covered by the Civil’s report. | 


It says, however, that ‘‘the problem of the educa- 
tion of the engineer is necessarily bound up with the 
problem of general education.”” The third report, 
which was summarised in a recent issue of this 
journal,* was produced by the Institute of Physics 


and was entitled The Education and Training of | 


Physicists. The idea of the importance of general 
education as a basis for special instruction runs 
throughout this document. A quotation illustrat- 
ing this is furnished by the recommendation in 
reference to the school curriculum in the post- 
school-certificate years that *‘ at least one-third of 
the available time for study should be allocated to 
non-scientific subjects.” 

On the general soundness of the contention that 
engineers and physicists, like other men in respon- 
sible positions, should have a broad educational basis 
for their specialised knowledge, there is not likely 
to be much difference of opinion, but it is interesting 
to speculate whether the present attention being 
given to the matter is a reflex from the wide, but 
somewhat amorphous claim which is being made that 
scientific men should play a more direct role in the 
administration of affairs. This demand has at times 
taken extreme forms and it has been contended that 
the whole operation of the industrial and social life of 
the country should be controlled by scientists. How 
such a control is to be reconciled with the operation 
of a democratic community, which has the right 
to choose its own leaders, is not specified. There 
are many problems facing national and local govern- 
mental authorities which would be helped to a 
closer and better solution if they were dealt with 
on a more scientific basis than has been usual, 
but until the public is more scientifically minded 
than it is at present there seems little likelihood of 
an extensive choice of scientific men as adminis- 
trators. Possibly the educational reforms of which 
so much is being heard may improve matters. 

The idea that scientific men (in this case, engin- 
eers) should play more than a technical part in the 
industry of the future is clearly indicated in the 
Institution of Electrical Engineers’ report, in 
which it is suggested that a proportion of university 


replace the more advanced stages of mathematics 
and applied science by studies in such subjects as 
|economics, law and social science.” There are 
already many engineers engaged both in industry 
and research organisations of various kinds whose 
activities are administrative rather than technical, 
but presumably this recommendation envisages 
that their number shall be greatly increased. This 


is one way in which a more scientific treatment of | 
general affairs may be expected to extend. The| 
| plans. 


| greater influence by engineers as a class in the 
| councils of the nation may also be helped by the 
enforced training in self-reliance and practical 
affairs of unusual difficulty and complexity which 
many of the younger generation of engineers are 
| now receiving in the course of war service. 

This latter point was dealt with in an interesting 
manner by Sir Lawrence Bragg in a contribution 


aye ; | made to the conference on the Planning of Science, | 
existing railway system in the London area could | 


be made to serve tolerably well by some less drastic | 


held by the Association of Scientific Workers last 
January. He said ‘‘ those of us who returned to the 
universities to teach after the last war were deeply 
impressed by the quality of the students coming 
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back with war experience. They were sk to 
learn, but they had gained something whi 8 
more important, character and knowledge ./ the 
world. A high proportion of them became | rs 
in many fields.” Sir Lawrence was speak; if 
physicists, but his remarks may clearly be ext ded 
to cover engineers. From this earlier experi: nce, 
| Sir Lawrence was justified in stating that “ we 
sHall have an extremely fine body of scientists 
after the war, who have grafted knowled of 
organisation, of production, and of leadership 
lon to their scientific knowledge.” This rm rk 
| may be taken to apply not only to those who !:.ve 
| had actual war service, but also to the scicitific 
men who have been drawn from largely theo: al 


studies into very practical affairs. 


The extended experience which is now bein 
obtained is not confined to pure scientists, and 
although engineers in general will not be ex 
encing the transfer from theory to practice w 
is the lot of some physicists, they are building up 
a broader field of knowledge and widening their 
sphere of interest. One of the important aspects 
of the matter which Sir Lawrence mentioned is 
that they are making ‘contact with Ministri 
This interconnection is, fortunately, two-sided. 
Scientists may be widening their experience, 
Ministries are also doing the same thing, and it 
|may be that the contacts which are being estab- 
lished may result in the closer ‘permanent conn 
tion between science and administration which so 
many desire. How such closer permanent con: 
tion is to be maintained in active being it is not 
easy to say, but a better realisation of the value of 
scientific collaboration by administrative depart- 
ments represents a valuable advance. Sir Lawrence 
makes the somewhat speculative suggestion that 
‘in the Central Register we have the 
right nucleus for dealing with the question of alloca- 
tion and for making a survey of the demands for 
scientists after the war.” 


r- 
ich 


ut 


This statement clearly envisages the permanent 
maintenance of the Central Register, although it 
may “‘ need some reorganisation.” As the Central 
Register has been the object of much criticism, the 
tribute which Sir Lawrence pays to its operation 
in his own particular field is both interesting and 
important. He states that at the beginning of the 
war there was a pool of some 3,000 trained physicists 
in this country. This figure included everyone who 
had had a special training in physics. Of the total, 
only about 1,200 had continued to follow physics as 
a career; most of the remainder had become school- 
masters, using their physics for educational purposes. 
Of the 3,000 physicists, over two-thirds have passed 
through the Central Register and changed their 
posts, and as a large part of the remaining third were 
already in Government positions and directly con- 
cerned with war work, Sir Lawrence believes that 
the ‘‘ Central Register has looked after the interests 
of every physicist in England.” There were, 
naturally, some misfits, but they formed a very 
small proportion of the whole. As the pre-war 
pool was far too small, the Register organised 
training schemes, through which 900 men passed 
in 1941 and 1,200 in 1942. 

The relation of this matter to the greater influence 
of scientific men in public affairs, which is the text 
of this article, will be determined by the extent to 
which official circles realise the importance of such 
a register of scientists and are prepared to use it. 
Sir Lawrence is not very hopeful of the present 
| generation of administrators, who consult an expert 


|only when in trouble, not as a colleague in making 
He thinks the position may improve in the 
future, as schools are increasingly tending to realise 
the importance of science as a factor in general 
education. To influence present-day Ministers, and 
| Civil-Service heads, he suggests that leading scien- 
tific men should be appointed as advisers to Govern- 
ment departments, giving them, say, one-third of 
their time. Arrangements of this kind are already 
in operation by many large industrial firms and the 
|scheme would present no important practical 
| difficulty. A permanent scientific adviser attached 
|to a Government department would be able to 
|exert much more valuable influence than the 
|temporary expert committees of which Ministries 
| are so fond. 
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NOTES. 


British STANDARDS INSTITUTION. 


SPEAKING at a luncheon, held at the Connaught 
Rooms, London, W.C.2, on July 20, prior to the 
annual meeting of the British Standards Institu- 
tion, Sir Perey Ashley, K.B.E., C.B., chairman of 
the General Council, stated that, after an interval 
of four years, the Institution had renewed its pre- 
war custom of inviting a number of its official friends 
to meet the members at luncheon. During these 





four years most of the normal activities of the Institu- 
tion had been suspended, but there had been a great 
increase in the demands arising from the war. More- 
over, further calls had latterly been made on the 
Institution as a result of the commencement of the 
formulation of post-war reconstruction policies in | 
the fields in which it was specially concerned, so | 
that, during the past year, the work of the Institu- | 
tion had been greater in volume and wider and | 
more diversified in scope than at any previous | 
time; one result had been a very large growth in 
the contributing membership. During these four | 
years the Institution’s relations with Government 
departments had become continually closer and 
the co-operation had been increasingly effective. 
Furthermore, the close relations which H.M. 
Government had encouraged, since the Imperial 
Conference of 1930, between the various standard- 
isation bodies within the Empire had increased still 
further and had helped very materially in the co- 
ordination of the Empire output of war supplies. 
The only other speaker at the luncheon, the Rt. Hon. | 
Hugh Dalton, M.P., President of the Board of 
Trade, agreed that the contribution made by the 
Institution to the war effort had been considerable | 
and that it was destined also to make a great 
contribution to the work of post-war reconstruction. 
In this connection the publication of literature in 
Turkish and Spanish was particularly valuable. He | 
hoped that the Institution would extend its work 


—and a new era in manufacture was opened. In the 
catalogues of those days are to be found illustrations 
of a wide range of articles, from rubber lifebelts and 
boats to hotwater bottles and air mattresses, such 
as are used to-day. Macintosh was a chemist to 
his finger tips, Born in Glasgow on December 29, 
1766, the son of a manufacturing chemist, he 
attended the chemistry lectures of Joseph Black at 
Edinburgh, and at the age of 20, began manufactur- 
ing sal-ammoniac. He started the first alum factory 
in Scotland, and, for a time, was a partner of 
Charles Tennant, of St. Rollux. After his death, 
his son George Macintosh, who succeeded to the 
business, wrote a memoir of him, for private circula- 
tion, in which he said that, ‘‘ upon the introduction 
of coal gas in Britain . . the manufacturers of the 
article found that the tar and. other liquid products 
resulting from the process accumulated upon their 
hands, in the shape of a most disagreeable and in- 
convenient nuisance. Mr. Macintosh . . entered, 
in 1819, into a contract with the proprietors of the 


Glasgow gas works, to receive for a term of years 


the *tar and ammoniacal water produced at their 
works. After the separation of the ammonia in 


the conversion of the tar into pitch, to suit the pur- 


poses of customers, the essential oil termed naphtha 


is produced, and the thought occurred to him of its 


being possible to render this also useful, from its 
powers as a solvent of caoutchouc or india rubber.” 


His experiments enabled him to convert rubber 
into a waterproof varnish and this led to his in- 
vention of the ‘‘ Waterproof Double Textures ” 
|which made his name celebrated throughout the 
world. His first factory was at Glasgow, but with 
Hugh and Joseph Birtey and other friends he estab- 
|lished works at Manchester, operated under the 
title of Charles Macintosh and Company. 
chouc, it may be added, was first sent to Europe in 


Caout- 


1736 by the French scientist La Condamine, who 


was then engaged on measuring an arc of the 
meridian.in Peru. It was given the name of rubber | i¢ ig possible to give to the training of juniors. ‘ The 
by Joseph Priestley. 
the early history of the rubber industry is given in 


An entertaining account of 


which are suitable for modern requirements such 
as the high speed and deep penetration desired in 
shipbuilding and heavy constructional work. The 
policy adopted in respect of applications for pur- 
chase certificates for direct-current machines, 
based on the foregoing considerations, has been 
formulated as the result of consultations between 
the Arc Welding and Electrode Advisory Panel of 
the Machine Tool Control, the Admiralty, and the 
Advisory Service on Welding of the Ministry of 
Supply; and it is requested that, to avoid un- 
necessary applications, no proposals involving 
direct-current welding machines shall be submitted 
without full information to satisfy the conditions, 
outlined above, under which alone such purchase 
certificates can be granted. 


SpecraL LipRaRY TRAINING. 


The course of training in special librarianship, 
arranged by the Association of Special Libraries 
and Information Bureaux, and referred to on 
page 113 of our issue of February 5, proved so 
successful that it is to be repeated in the autumn 
and winter, beginning on September 29. The 
course consists of twelve lectures at weekly intervals, 
given at the London School of Hygiene and Tropical 
Medicine, Keppel-street, London, W.C.1. For those 
who cannot conveniently attend a course extend- 
ing over twelve weeks, a special intensive summer 
course has also been arranged. This will be held 
at the same place from August 9 to August 14. 
The purpose of these arrangements is to provide an 
outline of special library training suited to the 
| inexperienced assistants who, as a result of war 
conditions, are now employed to a considerable 
extent in special libraries and information depart- 
ments. No doubt in normal practice much training, 
appropriate to the particular organisation concerned, 
is provided in the course of everyday work, but 
staff shortages have reduced the amount of attention 





lectures are also proving to act as a valuable re- 
fresher course for those of more extended experience. 


of standardisation and simplification to cover an i. : 
ever widening field. In pee to the equipment of mie aay and —— hype wo a — The various lectures cover such subjects as organi- 
houses, for example, a very great deal remained to | vi : J anufacture o as om te ned sation and administration ; the use of the resources 
be done in the standardisation of fittings. The cock, first published in 1857, and reprinte in 1920 of the National Central Library ; cataloguing, 
work of the Institution, in fact, could be eaid to have | &Y Messrs. James Lyne Hancock, Limited, of the | indexing and classification; abstracting and 
only begun, and it was the desire of H.M. Govern- | Vulcanized Rubber _ Works, 266, _ Goswell-road, abridging; and patent specifications. Much of 
ment to co-operate in its postywar activities for | — The ry os. . the oe | co = the matter dealt with should be of direct value to 
which there would be immense scope. what was termed the “ solarisation of rubber by | new recruits in information departments. Further 


At the | the unfortunate pioneer, Charles Goodyear (1800- | sexfeunetiinns may be obtained from ‘the General 











annual meeting, which followed the luncheon, it w ’ FA . 
g ch tollowe ag ee yeni og) preceded Hancock’s process of “‘ vulcanisa- |Secretary of Aslib, ,31, Museum-street, London, 


‘ . sj J ercy Vy y 
announced that Sir Percy Ashley had agreed og PS period, but the two discoveries 
continue to act as chairman for the ensuing year,|— adie tadenenadie 
and that Sir Frank Heath, G.B.E., K.C.B., re- | “T° Mace Incepencenily. 
mained vice-chairman, and also chairman of the Mark 
Committee; Dr. E. F. Armstrong, F.R.S., chair- 
man of the Finance Committee, and Mr. C. le 
Maistre, C.B.E., chairman of the Executive Com-| Some misunderstanding having arisen regarding 
mittee. The newly-elected members of the General | the policy of the Machine Tool Control of the 
Council were also announced. These comprised | Ministry of Supply in relation to the issue of certi- 
Mr. H. Fairweather, Mr. H. Ryle, C.V.O., O.B.E., | ficates for the purchase of direct-current welding 
Dr. R. E. Stradling, C.B., M.C., F.R.S., and Mr. | machines, it has been thought desirable by the 
J. E. Swindlehurst, as representatives of the Build- | Machine Tool Control to issue a statement of the 
ing Divisional Council; Mr. W. G. Adam and Pro- | principles which guide their decisions in this respect. 
fessor H. D. Kay, O.B.E., as representatives of the | In general, purchase certificates for direct-current 
Chemical Divisional Council ; and Mr. J. G. Bennett, | machines are granted only when the work for which 
Lt.-Col. K. Edgeumbe, Mr. J. Arthur Reavell and | the machines are required cannot be done satis- 
Engineer Vice-Admiral Sir Frederick R. G. Turner, | factorily by alternating-current welding ; when other 
as representatives of the Engineering Divisional | direct-current sets cannot be made available by | 
Council. Sir Percy Ashley then made a statement | transfer from work which can be carried out by 
on the work of the Institution, which we reproduce | alternating-current plant ; where engine-driven sets 
on page 76. | are essential for reasons of portability or the absence 
‘ ' | of a supply of electricity ; or where the only supply 
CENTENARY OF CHARLES MAcINTOSH. | Fessonably available is direct-current. In other 
On Sunday, July 25, occurs the centenary of the | instances, alternating-current machines must be 
death of the famous Scottish chemist, Charles| used, for a number of reasons. The productive 
Macintosh, whose invention of waterproof garments | capacity for direct-current motors and generators, 
has made his name a household word. Exactly | already heavily loaded, must be reserved for pur- 
20 years before his death he secured his patent for | poses for which this type of plant is essential ; 
“a process and manufacture whereby the texture | moreover, the use of alternating-current plant is 
of hemp, flax, wool, cotton, silk and also leather, | more economical in essential materials and in labour. 
paper and other substances may be rendered im- | The cost of the finished work is almost always much 
pervious to water and air,’ and in that period, |less than the cost of direct-current welded work, 
thanks to him and his collaborator and sometime | for these reasons and because the efficiency of 
partner, Thomas Hancock (1786-1865), the rubber | transformers is higher than that of motor gene- 
industry had progressed by leaps and bounds. | rators; and maintenance costs also are less. The 
Four months after the death of Macintosh, Hancock | standardisation achieved by the adoption of British 


PurRcHASE CERTIFICATES FOR DrREcT-CURRENT 
WELDING MACHINEs. 


W.C.1. 
Wortp TRADE. 


Since an important part of British exports 
normally consists of engineering products the in- 
dustry is intimately concerned in any movement 
affecting external trade. Such a movement was 
outlined at a luncheon held on Monday, July 19, at 
which an organisation, known as the World Trade 
Alliance Association, was inaugurated. The object 
of the Association, as briefly sketched by Sir Edgar 
R. Jones, K.B.E., the author of the scheme, is 
the regulation of the distribution of the main 
export products of all countries in order to ensure 
a satisfactory state of general employment and a 
consequent improvement in standards of living. 
Sir Edgar alluded to success that had attended the 
international conference on agriculture and food 
now commencing regular sessions in Virginia, and 
submitted that the British, or the American, 
Government should be pressed to call a similar con- 
ference to produce comparable results for raw 
materials. The manufacturing interests should then 
get together and not wait until an organisation 
formed by less practical people was imposed upon 
them. There would be little trouble in organising 
the production side, but distribution would require 
more attention; failure in this direction, he said, 
had been the greatest problem in the international 
trade of the past. Lord Davidson observed that 
the principle now known as “ lease-lend” would 
have to be applied to reconstruction and re- 
equipment, and the provision of raw materials and 
machines throughout Europe and, to a large extent, 
in the East, after the war. The address of the 
Association is 14, Buckingham-street, Strand, 





took out his patent for the ‘ vulcanisation”’ of | Standard Specification No. 1071 has resulted in the 
rubber—a term coined by his partner Brockedon | provision of multi-operator alternating-current sets 


London, W.C.2. 
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LETTERS TO THE EDITOR.| WORKS SUGGESTION SCHEME. 


COUNTER-PRESSURE BRAKE 
TESTING OF LOCOMOTIVES. 
To THe Eprror oF ENGINEERING. 

Str,—There are some statements made in a 
letter appearing in your issue of June 25, on page 514, 
which the writer of the paper referred to must 
correct. There are at least five basic principles 
whereby mechanical pressures can be transformed 
into electrical impulses and indicated on cathode- 
ray tubes. The pressure-sensitive resistance is one 
of these and it was not understood that the firm 
referred to claimed the exclusive rights for this 
principle. There is a description of a similar 
method in ENGINEERING for August 23, 1935, page 
183. It has been used in America and Germany 
and the writer of the paper has seen it in operation 
at Birmingham University. The indicator made 
by the firm mentioned was seen at an exhibition, 
and in a descriptive booklet the statement was 
made that it was the only available electronic 
indicator suitable for precision work. The firm 
were approached to see if it could be modified to 
suit locomotive requirements, which were fully 
explained. They were given a free hand and sup- 
plied six pressure indicators specially designed for 
mounting on locomotive cylinders. When the 
apparatus was tested several unsatisfactory features 
were disclosed. The firm were consulted and given 
facilities to see the apparatus in action. Modifica- 
tions were suggested by them which were tried, 
but they did not remove the troubles, and it was 
clear that the changes necessary were of such a 
fundamental nature that the existing circuits and 
pressure indicators could not be used, and as so 
much had to be re-designed the writer and his 
staff mentioned in the paper undertook this work. 

A stroke base on a completely different principle 
was substituted and new pressure recorders of 
entirely different type, including temperature com- 
pensation, independent adjustment and independent 
balancing, were designed and made. This entailed 
different circuits throughout, and these were kindly 
criticised by members of the National Physical 
Laboratory staff, who made helpful suggestions, 
and acknowledgment is made for this in the paper 
referred to. The arrangement shown in Fig. 11 
in your issue of April 23, page 339, is not quite 
up to date; the three cascade stabilovolts are not 
now used. The firm’s amplifying circuit is retained 
and acknowledgment is made to them for this in 
the writer’s paper. It has been found quite satis- 
factory in use and there appears no reason why 
your correspondent should call it technically obsolete 
—it should be clear to any engineer reading this 
letter, that its inclusion in the complete apparatus 
described does not justify the statement made that 
the indicating apparatus is identical, not only in 
principle but also in detail and circuit design, to 
that of the indicator introduced by the firm. 

The condenser type pick-up referred to is similar 
in basic principle to one illustrated in ENGINEERING 
for August 26, 9927, page 253, and the method of 
calibration is not so simple as that used by the 
writer. Attempts have been made to use the 
indicator referred to on a locomotive, and your 
correspondent will probably be aware of the out- 
come of these tests. The double-beam tube may 
possess some advantages, but switching cannot be 
done away with without using several tubes. Your 
correspondent refers to the switching adopted as 
primitive and elaborate, without ever having seen 
it. It works perfectly and has never failed, and if 
development had not been stopped on account of the 
war, it would have been possible to have made it 
automatic. Mechanical engineers have no wish to 
design and develop electrical apparatus of this 
nature, but they have been reluctantly forced to do 
so because most “electronic engineers”’ do not 
appear to be able to make anything sufficiently 
robust and reliable to be of any use outside a 
laboratory. 

Yours faithfully, 
T. Rosson. 


* Strathmore,” 
Cleveland-avenue, 
Darlington. 
July 15, 1943. 
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To THe Eprror oF ENGINEERING. 
Srr,—Other large industrial organisations, includ- 
ing a Government armament works, have interested 


| themselves in studying the technique (of which we | 
|} are among the pioneers) which we adopt of pooling | 


| the day-to-day experience of our workers for the 
common good. Many suggestion schemes are known, 
but it is possible that the results secured by ours 
may commend the idea more widely and so make a 
practical contribution to the war effort. 
six months, probably 50 per cent. of the suggestions 
sent in by our employees have been carried into 
effect. They came from every grade of worker and 
are considered by a special committee composed of 
representatives of the engineers, and rubber workers, 
and the staff. The chairman, secretary and technical 
experts are appointed by the management. It is 
important that employees should have confidence 
in the committee. 

Suggestions are written and placed in boxes in 
the different departments. They may be andny- 
mous, in case a man feels that his suggestion is a 
criticism, but, in fact, hardly more than | per cent. 
are anonymous. There are people who are diffident 
about writing, and many who cannot explain their 
ideas properly. Any suggestor can get assistance 
in such cases by consulting the committee secretary. 
Suggestions deal with a wide range of subjects, 
among which amenities and well being, saving of 
time, economy of materials, ideas regarding plant 
or processes, avoidance of waste, and safety, are 
prominent. They often give a useful indication of 
personal initiative and may sometimes point to the 
need for examination of conditions which seem 
remote from the suggestion itself. Some suggestions 
may save money and others may involve expense. 
There is no fixed scale of awards, but the committee 
find it of great encouragement value to allot a 
substantial number of awards even though the 
amount per award may not be high. Considerable 
importance is attached to the maintenance of 
interest in the suggestions scheme as part of a 
general plan for promoting good relations and I 
shall welcome the opportunity of giving fuller details 
to any industrial organisation that may 
interested. 


be 


Yours faithfully, 
W. Bonn, 
Chairman of Suggestions Committee. 
Fort Dunlop, 
Birmingham, 24. 
July 17, 1943. 








WORKSHOP MICROMETERS. 
To THE Eprror or ENGINEERING. 

Srr,—There is in some quarters a feeling that 
Joint Production Committees make few constructive 
and helpful suggestions. It may be of interest 
accordingly to note a helpful suggestion put forward 
by a workers’ representative on our Joint Produc- 
tion Committee recently, namely, that the company 
should provide a service for testing and adjusting 
at regular intervals micrometers, and other precision 
tools, belonging to .employees. The management 
accepted the suggestion, and a simple routine was 
evolved whereby micrometers were handed in for 
cleaning, adjusting and testing to B.S.I. Specifica- 
tion. The first tests over a short period of weeks, 
involving over 100 micrometers, showed that when 
such were received direct from operatives in the 
shops only about 12 per cent. conformed to the 
Specification for accuracy of reading. After clean- 
ing and adjusting, however, it was possible to 
bring 90 per cent. to read within 0-0002 in., which 
is the limit of accuracy worked to on a high pro- 
portion of jobs in the factory. It is interesting 
to note that very few micrometers were in adjust- 
ment at all when received. We shall be most 
willing to give details of the method of operation 
of the scheme to any interested firm. 

Yours faithfully, 
for E. R. Watts anp Son, Lrp. 
G. A. WHIPPLE, 
123, Camberwell Road, Managing Director. 
London, 8.E.5. 

July 16, 1943. 
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THE FIRST MECHANICAL 
AMPHIBIAN. 


To THE Eprror oF ENGINEERING. 
Str,—The many references in the Press t 
valuable work done by the strange landing « 
the mechanical amphibians, officially know: 

** Dukws’”’ and unofficially as ‘* Ducks,” may 
interest to the history of the first of the breed 
*“Oruktor Amphibolus,” constructed by Oi 
Evans (1755-1819), the Trevithick of Am: 
There is a certain amount of mystery about Ey 
machine, but this is what he wrote about it in |> 
| “*In 1804 I constructed at my works in P} 
delphia a mile and a half from the water, by or 
of the Board of Health of the City of Philadel)) 
a machine for cleaning docks. It consisted 
large flat or lighter with steam engines of the po 
of five horses on board to work machinery to r 
the sand into lighters. 


This was a fine opportun 
to show the public that my engine could pro; 
both land and water carriages, and I resolved to 
it. When the work was finished | put wheels unde: 
it, and though it was equal in weight to two hundred 
barrels of flour, and the wheels were fixed on wooden 
axletrees for the temporary purpose in a very rough 
manner, and attended with great friction of cours: 
yet with this small engine I transported my great 
burden on the Schuylkill with ease; and when it 
was launched into the water I fixed a paddle at the 
stern and drove it down the Schuylkill to the Dela 
ware, and up the Delaware to the City ; leaving all 
the vessels going up at least halfway, the wind being 
ahead.” 
Yours faithfully, 
EpGar C. SMITH, 

Engineer Captain, R.N. 

Horley, Surrey. 
July 18, 1943. 








OBITUARY. 


MR. W. E, SYKES. 


MECHANICAL engineering has lost one of its most 
original and ingenious designers of gear-cutting 
machines by the death, on June 18, of Mr. William 
Edwin Sykes, the founder of the firm of W. E. Sykes, 
Limited, Staines, Middlesex, and consulting engineer 
for many years to Messrs. The Farrel-Birmingham 
Company, Inc., Buffalo, N.Y., U.S.A. A native of 
Huddersfield, where he was born in 1883, Mr. Sykes 
came of a farming family. He received his education 
at the Leeds Technical College and subsequently 
served his apprenticeship with Messrs. David Brown 
and Sons, Limited, Huddersfield, of which firm 
his cousin, Mr. Arthur Sykes, a director. 
Even at that early period in his career, he was 
interested in the problem of generating double- 
helical gears with sharp corners at the apices, 
although it was not until 1911 that he took out his 
first patent. In 1907, he joined the Power Plant 
Company, West Drayton, as general manager, and 
during the 1914-18 war was closely concerned in 
the design of turbine reduction gearing for destroyers 
of the Royal Navy. In 1921, he went to the United 
States and, in the following year, was appointed 
consulting engineer to the Farrel-Birmingham Com- 
pany, whose gear-cutting department was developed 
considerably under his supervision during the ensuing 
15 vears. While thus engaged, however, he made 
frequent visits to England and, in 1928, founded at 
Staines the business bearing his name, for the manu- 
facture, in the first place, of gear-shaper cutters, and 
of measuring and gauging instruments for use on 
gears. The pursuit of accuracy may be described 
as the dominant motive of his life and his con- 
tributions to the advancement of engineering pro- 
duction in this direction alone entitle him to a 
prominent place among British pioneers of mech- 
anical precision. Subsequently, he extended his 
activities in this country to the construction of 
| double-helical and vertical gear-cutting machines. 
'In 1937, Mr. Sykes returned permanently to Eng- 
|land, and devoted himself to the further develop- 
| ment of the works at Staines, and the production of 
| machines and instruments of high precision. “A 
very modest, kindly and brilliantly clever engineer *’ 


is 
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(toquote the descriptionof him given by a professional 
friend of long standing), he never spared himself 
in his constant effort to improve the standard of 
gear production and the scope of the machines 
that he had devised, and there is little doubt that 
his death was attributable in great measure to sheer 
overwork, in the endeavour to give of his utmost in 
the interests of the national war effort. He belonged 
to none of the British engineering institutions and, 
perhaps as a consequence, was less well known in 
this country than he deserved to be. His work was 
recognised in the United States, however, by the 
award, in 1934, of the Edward Longstreth Medal of 
the Franklin Institute “* for his design and develop- 
ment of apparatus of great value for the generation 
of double helical gears.” 

The general particulars of the Sykes gear gene- 
rator are fairly well known. 
for its versatility, as straight-tooth gears, internal 
gears, splined shafts, cluster gears, skew gears, etc., 
can be cut on it, as well as the continuous-tooth and 
staggered-tooth double-helical gears for which it 
was originally designed. Some machines of excep- 
tional size have been constructed 
Sykes’ designs, one of particular interest having 
been made in 1936 by the Farrel-Birmingham Com- 
pany, for Russia, capable of generating gears ranging 
from 8 in. in diameter to a diameter of 26 ft. and 
a face width of 60 in. The main driving worm- 
wheel weighed 9 tons, and was supported on journal 
bearings 40 in. in diameter, while the weight of the 
complete machine was 175 tons. Even more inter- 


esting from a technical standpoint, however, was 
the high-ratio single-reduction double-helical gear, 


The machine is notable | 
| Walter Bridges, which occurred at Bradfield, Berk- 


in America to} 





9 
“- 


with a one-tooth pinion and 63 teeth on the wheel, 
which he designed for the Power Plant Company 
shortly before he went to the United States in 1922. 
This machine was described and illustrated on page 
195 of ovr 113th volume (1922). A model to 
demonstrate the peculiar features of the one-tooth 
pinion is in the Science Museum, South Kensington. 
It consists of three such pinions, intermeshed, two 
revolving in the same direction of rotation and the 
third in the opposite direction. The one-tooth 
pinion provides the apparent mechanical paradox 
that, mated with an exactly similar pinion, it causes 
the second pinion to revolve in the same direction 
as the first. 


LT.-COL. W. BRIDGES. 


WE note with regret the death of Lieut.-Colonel 


shire, on July 14. Colonel Bridges, who was principal 
of the firm of Messrs. Walter Bridges and Company, 
consulting engineers, 37, Parliament-street, London, 
S.W.1, was born on May 2, 1872, and received his 
general education at private schools and under 
private tutors. In 1891, he commenced a pupilage 
of five years with Messrs. James Simpson and Com- 
pany, waterworks engineers, and spent two years in 
their offices and three years in and on works. At 
the same time he attended engineering courses at 


| King’s College, London. In 1896, he was appointed 


assistant engineer with Messrs. James Simpson and 
Company and remained on their staff until 1903 
when he started in practice as a consulting engineer’ 
In 1905, Bridges was appointed consultant to Messrs” 








David Rowan and Company, Limited, marine 
engineers, Glasgow, : ad to Messrs. Charles Nelson 
and Company, Limited, Stockton, and, in 1906, he 
began the planning of new works for Messrs. Crosse 
and Blackwell, Limited, and the reorganisation of 
their Soho Square works, vinegar brewery and saw 
mills. During the 20 years from 1907 to 1927 
he was responsible for the design and equipment of 
paint works in Silvertown, Barking, Newcastle-upon- 
Tyne, Haltwhistle, Park Royal and elsewhere, and, 
in some cases, the work included the building of 
quays and railway sidings. 

In 1912, Bridges was appointed consulting en- 
gineer to the Diesel Engine Company and designed 
and erected the Company’s works at Ipswich, which 
were subsequently acquired by Messrs. Vickers 
Limited. He advised the Diesel Engine Company 
on the erection of a pumping station at Gladstone 
Dock, Liverpool, on irrigation-works pumping plant 
in Egypt, and designed the Diesel-engine section of 
the Chelsea Electric Lighting Company. During 
the war of 1914-18, Bridges served in the Royal 
Artillery and rose to the command of Field and 
Siege Artillery Brigades on active service in France. 
In the last eight months of the war he was seconded 
for special duty to the War Office and Ministry of 
Munitions and acted as technical adviser to Sir 
Alexander Walker, K.B.E., and Lord Stevenson, at 
the Ministry of Munitions, and to the National Sal- 
vage Council and Army Waste Products Board. 
Bridges held the rank of Lieut-Colonel in the R.E. 
Regular Army Reserve of Officers until his retire- 
ment in 1927. After the last war Colonel Bridges 
acted as consultant to the Clyde Navigation Trustees 
and was responsible for specifications and plans for 
the alteration of dock buildings and the reorganisa- 
tion of hydraulic, pneumatic and electrical services. 
As consulting engineer to Messrs. Henry Bucknall 
and Sons he carried out the reconstruction of their 
Marguieria and Caramujo Works in Lisbon, and 
built piers on the Tagus for Messrs. Symington and 
Company. 

Other work carried out by Colonel Bridges in 
recent years include the rebuilding of a pumping 
station and the construction of a new high-level 
reservoir for the Canterbury Gas and Water Com- 
pany and the reconstruction of generating stations 
and other works for the Ascot District Gas and 
Electricity Company, the Brixham Gas and Elec- 
tricity Company, and other public-utility con- 
cerns. Colonel Bridges was chairman and manag- 
ing director of The Projectile and Engineering 
Company, Limited, and had also served on the 
boards of the Whitchurch (Hants.) Gas and Elec- 
tricity Company, Limited, and other companies. 
He was elected a member of the Institution of 
Mechanical Engineers in 1905, a member of the 
Institution of Electrical Engineers in 1909, and a 
member of the Institution of Civil Engineers in 1932. 





THE UNITED STATES ARMY 
AMPHIBIANS. 


Tue Prime Minister’s advance reference to the forth- 
coming “‘ amphibian operations ” in the Mediterranean, 
shortly before the attack on Sicily was launched, might 
have been construed (as, no doubt, he intended) as no 
more than a figure of speech so far as concerned the 
nature of the campaign ; but in fact, as has now been 
disclosed, it was a technically accurate description of 
the method of procedure, large forces having been 
landed in craft of the type illustrated in Figs. 1 and 2, 
above, officially designated “ dukws ” and unofficially, 
“ducks.” This type of vehicle (if “‘ vehicle” is the 
correct word to apply to it) is a standard United States 
Army truck fitted with a boat body and a propeiler. 
The power unit is the ordinary automobile engine, 
fitted with an additional clutch and shafting so that it 
can drive either the propeller or the road wheels. 
There appear to be at least two types of “ dukw,” 
official photographs showing them with four wheels and 
with six. The illustrations herewith show the four- 
wheeled type, the vehicle(or vessel—or ‘“‘ vesicle’’*) head- 
ing the column in Fig. 2 being the same one that appears 
on the right in Fig. 1. We understand that the com- 

site term ‘‘ dukw ’—unpronounceable, except by a 
Welshman—is an agglomeration of reference letters 
denoting the various parts constituting the final 
assembly. 





* Vesicle = a hollow structure.—Concise Ozford Dict. 
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THE BRITISH STANDARDS 
INSTITUTION.* 

THe annual report of the General Council of the 
British Standards Institution, adopted at its meeting 
this morning, and the annual reports of the Divisional 
Councils, will be issued shortly, but in accordance with 
recent practice I propose to take the opportunity 
afforded by this general meeting of members to say 
something regarding the present position of the Insti- 
tution and to comment briefly on some special features 
of our recent work. Before doing so, however, I must 
mention two personal changes. 
ceased to represent the Department of Scientific and 





Mr. Li. S. Lloyd | 


Industrial Research on the Executive Committee, as | 
liaison officer with that department, on his retirement | 


from the Service, and his place has been taken by Mr. 
Eric Barnard. I wish to record the Committee's sense 
of the valuable help they have received from Mr. Lloyd, 
especially on questions of policy and the relations 
between the Institution and the Government. And 
I would take this occasion also to express on behalf 
of the Institution our indebtedness to the Department 
of Scientific and Industrial Research, and to the 
various industrial research organisations, for much 
valuable help to our Committees. The other change is 
the retirement of Mr. R. Duncalfe, owing to the pressure 
of other work, from the chairmanship of the Chemical 
Divisional Council. We welcome in his place Mr. C. F. 
Merriam, chairman of the Association of British Chemi- 
cal Manufacturers. 

As to the present position of the Institution, it is 
very satisfactory to be able to report that, during the 
past year, the number of contributing members has 
increased by 408, making the total now 2,800. I 
would also like to stress the appreciable increase which 
has taken place in contributions, as compared with last 
year, the very large rise in the sales of specifications 
(over 57 per cent. in terms of proceeds), and the large 
increase in the Government grant-in-aid, beginning 
with the financial year on which we have now entered. 
These are all gratifying indications of a steadily 
growing recognition, by industry generally, and by 
the Government departments concerned with industry, 
of the practical services which this Institution is 
rendering, and can increasingly render, to national 
efficiency both in times of war and in peace. 

With the Government departments, both the old- 
established ones and those brought into being to meet 
the needs arising from the national emergency, the close 
collaboration which had become so marked a feature of 
our activities in previous years has continued and 
indeed advanced still further in the year under review. 
It has really been “ collaboration’; the departments 
have drawn very fully upon the Institution’s organisa- 
tion (with its highly flexible system of representative 
committees and its now very wide and varied experi- 
ence), and, on their side, they have readily placed both 
information and the services of their officers at the 
disposal of our Committees. In other ways also they 
give active support to our work. In particular, I 
should like to express on behalf of the Council our 
appreciation of the action of the Minister of Production, 
who, through the regional officers and committees of 
his Ministry, is making every effort to secure the 
fullest use of B.S.I. standards in the production of war 
material. In this connection, I would also emphasise 
the great benefit which the Institution has derived 
from the presence, on the Executive Council, as Govern- 
ment representative, of a member of the staff of the 
Minister of Production ; the help which Colonel Briggs 
has given, both in connection with his own Ministry 
and, through it, with other Ministries concerned with 
war production, has been invaluable. 

Before speaking of certain special features of the 
work of the past year, there are some matters relating 
to the actual preparation, issue and distribution of 
British Standard Specifications which I should mention. 
The first is that, during the past year, despite the 
suspension of certain work which was in progress 
before the war, there were issued 230 new specifications, 
or revisions and amendments of existing ones. And 
in regard to the specifications generally, a new system 
has been adopted which will, it is hoped, be of sub- 
stantial utility ; it is the bringing together in one handy 
volume of a number of related specifications. The 
first example is the Handbook of Workshop Practice, 
a moderately-priced volume which brings together 40 
British Standard Specifications. The Executive Com- 
mittee has now authorised the preparation of other 
like compendia. The second point concerning distri- 
bution is this. It involves two things. The first is 
publicity regarding the fact that particular specifica- 
tions have been prepared and issued, and are available. 
For such publicity the Institution is greatly indebted 
to the technical and trade Press, and to some extent 

* Statement made by Sir Percy Ashley, K.B.E., C.B., 
Chairman of the General Council of the British Standards 
Institution, at the annual 





Abridged. 


held in London on Tuesday, July 20, 1943. 


meeting of the Institution, | 





to the daily Press, which, however, cannot be expected, 
in present circumstances, to give us much attention 
or space. Complete sets of British Standards Specifica- 
tions are maintained, for reference purposes, at public 
libraries or technical colleges in 31 cities and towns 
of the United Kingdom, but it is perhaps doubtful if 
the fact that new specifications are regularly added 
and are available for inspection in these institutions 
is widely known. The departments concerned with 
war-time production have done much to spread the 
knowledge of our standard specifications, but, even so, 
I have myself no doubt that the knowledge of their 
existence does not go nearly far or deep enough ; and 
this problem of publicity calls for the serious con- 
sideration of your Council. I have no solution of the 
problem to propose to-day, but I am sure the Council 
would welcome practical suggestions from members 
of the Institution. The second problem of distribution 
is how to get into the hands, not merely of heads of 
businesses or departmental chiefs, but of all ranks of 
technicians, and especially of the junior grades, the 
specifications relating to the particular branch of 
industry in which they are engaged, when these speci- 
fications are numerous, issued at irregular intervals, 
and not necessarily in any logical sequence, and, 
because they are numerous, cumulatively expensive. 
So far as this is a question of price, the cheapening of 
our specifications was one of the purposes definitely 
put before the Government when we sought an increase 
in the grant-in-aid, and that policy is being actively 
pursued. The issue to which I have already referred, 
in a single moderately-priced volume (The Handbook of 
Workshop Practice) of a substantial number of related 
specifications is another step in the same direction. 

As to the dissemination abroad of the knowledge of 
British Standards, complete sets are maintained, and 








are available for inspection, at British Diplomatic and | 


Trade-Commissioner Offices, or in the libraries of 
organisations akin to our own, at 16 centres in the 
British Commonwealth, at two in the United States, 
six in South America, six in Europe, one in Egypt, and 
one in Persia; and at some of these, stocks are held 
for sale. No doubt this serves a useful purpose so far 
as it goes; but for the spread, outside this country, 
of any really effective knowledge of British Standards 
we must, I think, rely in the main on collaboration 
with bodies like our own in the Dominions, in the 
United States, and, very exceptionally at present so 
far as other foreign countries are concerned, with the 
standards organisation in the Argentine through our 
own committee there. That collaboration happily 
continues to develop steadily. 
results from the publication of our Spanish ““ Handbook 
of British Industrial Practice,” which, 
delay owing to doubts in some quarters regarding the 
expediency of its issue—doubts which I am bound to 
say the Institution did not share—is now in process 
of distribution. The British Council have given 
substantial financial aid to that publication. The 
Council have also made a grant for the publication, in 
Turkish, of three engineering handbooks based on 
British practice, which are now in active preparation. 
It is interesting to note that the suggestion for these 
came from the British Council itself. I must take this 
opportunity of acknowledging the appreciation which 
the British Council have shown in these and other 
ways,.of the significance of our work, and their ready 
helpfulness. 

I pass now to notice very briefly three special matters 
of interest in the work of the past year. The first 
relates to Packaging. Some of you are no doubt 
familiar with the important work on the rationalisation 
of tins and cans which is being done with the approval 
of the Ministry of Supply and has resulted in British 
Standard Schedules of sizes and types for all forms of 
packages. There has now been a further development. 
The Anglo-American Packaging Committee—which is 
a joint committee of the Ministry of Production and the 
Harriman Mission of the United States—has now decided 
on the compilation of a British packaging manual 
similar to the American manual which contains agreed 
specifications for the Services and “‘ Lease-Lend,”’ and 
this Institution has been requested to undertake the 
work. The second special matter concerns Codes of 
Practice. The committee which the Minister of Works 
decided to appoint was duly set up under the chairman- 
ship of Sir Clement Hindley, and has published a first 
report which reviewed the position regarding codes of 
practice for building, defined the objectives to be aimed 
at in the preparation of the codes, and outlined a com- 
prehensive scheme designed to ensure that the various 
codes shall be co-ordinated with each other and cover 
every operation involved in building work. The pro- 
cedure as to drafting has been settled. The 
committees which are to prepare the codes have now 
been constituted and are getting to work. I am glad 
to be able to say that the special competence of the 
British Standards Institution, in view of its long 
experience, to provide for adequate consultation with 
the industrial interests concerned has been fully 
recognised in the scheme. We are represented on the 


full committee by the chairman of our Executiy: 
mittee and by the Director; and the codes wil| he 
entitled “* British Standard Codes of Practice " 
issued by the Institution in the ordinary way. 

The third special matter is the work on factory-o ice 
systems, which is proceeding under the direction of 4 
committee of which the chairman is Mr. John k 
It must be admitted that progress has been some 
less rapid than was at first hoped—but perhaps 
unduly slow having regard to the difficult questi 
involved. The first bulletin on the “ Principles 
Production Control” was issued in April;  furt 
bulletins on the “ Application of the Principles 
“ Costing,” ‘‘ Stock Control and Storekeeping,”’ 
Roll Methods,” and “ Office Practice and Organisat 
are in an advanced state of preparation.  Anot 
booklet under consideration will deal with Dra 
Office Organisation. These are all addressed pri 
pally to the engineering industries, but one boo! 
contemplated, which is of a more general nature, \'i!! 
deal with Industrial Purchasing, concerning whic! 
there has been useful discussion with the Purchas 
Officers’ Association. It is of course one thin, 
formulate recommendations and quite another t 
them adopted by a very large number of concerns of 
all sorts and conditions operating in very divers 
cumstances. To meet this the co-operation of 
Regional Controllers of the Ministry of Production has 
been secured, and it is proposed to form, with their 
help in each region, a small committee of local ex;x 
who will advise any firms seeking guidance as to how to 
apply the recommendations of the booklets to their 
individual cases. 

The Institution can thus look back upon a year of 
continued progress and increased usefulness. But mors 
than that; surveying all that has happened during 
now nearly four years of a war which has made demands 
almost, if not wholly, unparalleled upon the productiy« 
powers and resourcefulness of the nation, we can pay 
tribute to the foresight of our founders and to thx 
wisdom which has guided the course of this Institutiv: 
Its constitution, developed gradually and cautiously, 
has given it a flexibility and adaptability which w: 
may, I believe, justly claim has enabled it to make a 
powerful contribution to national efficiency—a cor 
tribution all the more effective because, in the main, 
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| it has been devoid of any element of compulsion, but 


We hope also for good | 


after some | 


has been based on the principle of consent and voluntary 
co-operation, with Government encouragement and 
assistance but without Government control. I believ« 
it is by adhering to that course that the Institution can 
continue most effectively to contribute to the tasks 
which will confront the nation when the war comes to 
an end, namely, the re-building of our industries and 
the economic well-being of our whole community. | 
would add this. I believe that those industries which 
have been long and closely associated with the develop 
ment of the Institution recognise fully the advantag: 
of having a single, independent, national standards 
organisation. But there are others which are only now 
beginning to consider the opportuneness of the time for 
a standardisation programme covering types and sizes, 
trade terms, definitions, and performance standards, 
and they may feel that the preparation and promulga- 
tion of standards is a matter of purely domestic concern 
and should, therefore, be carried out solely by their own 
individual trade associations. There 
some tendency for Government departments to do 
standardisation work in their own ways and on their 
own lines. I believe that both these courses are wrong 
in principle : and that the best results fot any industry, 
and certainly for the industry of the nation as a whole, 
will be obtained only if all this work is carried on within 
a national organisation such as the British Standards 
Institution which can co-ordinate and guide all such 
action to a common end. While the value of the 
services of committee members cannot be over- 
emphasised I feel sure that all members of the Institu- 
tion will join with me in expressing our high apprecia- 
tion of the work done by the chairman of the Executive 
Committee, the Director, and indeed all members of 
the staff. 


has also been 








THe LATE Mr. 8. Woopwarp.—We note with regret 
the sudden death, at his home in West Kirby, on Satur- 
day, July 17, of Mr. Sidney Woodward, secretary and a 
local director of Messrs. Cammell Laird and Company, 
Limited, Birkenhead. Mr. Woodward, who was 63 years 


| of age, had been in his office at the Tranmere shipyard 


various | 


in the morning of that day, when he appeared to be in 
his usual health. A native of Nottinghamshire, he com- 
menced his business career in Lincoln, where he qualified 
as an incorporated accountant. In 1903, he was appointed 
assistant accountant at Messrs. Cammell Laird’s Sheffield 
works, being transferred to Birkenhead chief 
accountant in 1911. Subsequently he was made com- 
mercial manager, and, in 1937, on the retirement of 
Mr. J. W. P. Laird, Mr. Woodward succeeded to the 
secretaryship of the firm, and was elected to the board 
as a local director. 
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SCREW STEAMSHIP 


‘ GREAT 


BRITAIN.” 
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THE *“* GREAT BRITAIN.”’ 


In last week's issue of ENGINEERING, on page 53, 
ante, we summarised the history of the steamer Great 
Britain, the first iron ship, and the first screw-propelled 
ship, to be built for the Atlantic service, which was 
floated on July 19, 1843, in the dock at Bristol wherein 
she had been constructed by William Patterson to the 
designs of I. K. Brunel ; and we mentioned that, though 
no longer afloat, she was still in existence, having been 
beached in Sparrow Cove, Port William, Falkland 
Islands, in October, 1937. By the courtesy of Mr. 
L. W. H. Young, managing director of the Falkland 
Islands Company, we are now enabled to reproduce two 
photographs of this historic vessel, taken by him in 
1937 when he was in charge of the operation of putting 
her on the beach where she now lies. The broadside 
view, Fig. 1, gives a good impression of the graceful 
lines of the ship and shows, even from a position 
directly on the beam, the extreme ‘ tumble-home ” 
of the topsides which was one of her characteristic 
features. The other view, Fig. 2, was taken on deck 
while she was being towed to the beach from. the 
anchorage where she was moored for many years as a 
hulk for storing wool and coal. They correct very 
effectually the curious error of the late Sir George 
Holmes, who stated in his Ancient and Modern Ships 
(1906) that the Great Britain was “ finally broken up 
at Barrow, having been 57 years in existence.” 








orw | 
In the article in The Mariner's Mirror, vol. XIX | 
(1933), accompanying the four photographs by Com- | 





VESSEL BEING TOWED TO SPARROW COVE. 


| modore R. H. O. Lane-Poole, R.N., to which we referred 
last week, it was stated that one of the ships in Admiral 
Sturdee’s fleet, when he called at the Falkland Islands 
immediately before his successful action with von Spee 
in December, 1914, obtained her coal from the Great 
Britain. Comparison of Commodore Lane-Poole’s 
photographs with Fig. 2, above, indicates that the 
process of stripping the hulk of useful material had 
gone some way before 1933, as most of the rails on the 
starboard side had gone, probably to facilitate the 
handling of the coal and wool, and the deck was prac- 
tically bare of fittings and gear. The built wooden 
lower masts presumably date only from the conversion 
of the Great Britain to a sailing vessel in 1882. As 
originally rigged, she had six masts, all fore-and-aft 
rigged except the second, and with wire standing 
rigging. 
the main and mizen carrying square sails. 
hull construction embodied a number of original 
features. There were five transverse bulkheads, 
and two partial longitudinal bulkheads, forming 
coal bunkers at the sides of the machinery space. Deck 
stringers were used, and the sheer strake was reinforced 
by continuous inner and outer straps. Vertical bilge 
keels were fitted, 110 ft. long—a very early, if not the 
earliest, instance of the use of bilge keels. Fig. 2 sug- 
gests that the exceptionally heavy timber waterways 
had been removed in one of her reconstructions. A 
novelty in the engine room was a cooling-water 
supply to the hollow crankshaft and crank pins. 


She was re-rigged in 1853 with four masts, 
Her | 


LABOUR NOTES. 


Tue executive council of the Amalgamated Engin- 
eering Union have discussed with representatives of 
the Boilermakers, Foundry Workers, Coppersmiths 
and the Electrical Trades Unions the grading proposals 
in the provisional agreement reached between the two 

| general workers’ unions and the Engineering and Allied 
Employers’ National Federation in December last 
year. ‘‘ We pointed out,” Mr. Tanner says, in the 
July issue of the A.E.U. Journal, “that the A.E.U. 
favoured the principle, but only if it could be applied 
to men as well as to women. Our idea was to negotiate 
an agreement for other than skilled work based upon 
| the principle of grading, but with equal pay for equal 
work.” 


After discussion, it was agreed to recommend that 
a joint approach be made to the employers with pro- 
| posals (1) to discuss grading and classification of labour 
| in the engineering industry, and (2) to negotiate an 
| agreement for other than skilled labour on the principle 
of equal pay for equal work, whether performed by 
males or females. It was also decided to send a report 
of the conference to the Transport and General Workers’ 
Union and the National Union of General and Municipal 
Workers, with an invitation to participate in any 
future negotiations. 


In June, the membership of the Amalgamated Engin- 
eering Union increased from 839,154 to 854,693. The 
number of members in receipt of sick benefit decreased 
from 6,593 to 5,974, and the number of superannuated 
members increased from 13,013 to 13,040. The number 
who received donation benefit decreased from 212 to 
167, and the total number of unemployed members 
| from 1,148 to 1,031. 


An editorial note in the July issue of the Amal- 
| gamated Engineering Union’s Journal states that, on 
| the instructions of the National Committee, the execu- 
| tive council proposes to carry out an inquiry into the 
position of apprentices and young workers and report 
to next year’s committee. It is hoped that on the basis 
of the report, it will be possible to produce concrete, 
constructive policies on the subject of training for the 
engineering industry. Another investigation which is 
| to be undertaken concerns the health of welders— 
a subject which has engaged the attention of the 
union, it is stated, for some time past. Contact has 
| now been made with a well-known Czech, who, in his 
own country has done important original work on 
| the effects of welding, and is prepared to give the 
| A.E.U. the benefit of his experience and researches. 
| An inquiry into the effects of the introduction of 
| plastics is also projected. 











At the Assembly of the Liberal Party in London 
last week, Mr. Seebohm Rowntree moved, on behalf 
of the executive, a resolution dealing with the remunera- 
tion of employees. 


It proposed the setting up of trade 
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boards to fix the highest wages which an industry 
could afford, and urged that, if a trade union con- 
sidered that inability to pay the wage demanded was 
due to inefficient management, it should have the 
right to call for investigation at the expense of the 
State. The resolution also proposed that the aggre- 
gate sum paid for the management of any public com- 
pany should be published, including all salaries of 
1,000/. a year and over, and that steps be taken to 
avoid extravagant salaries to directors or salaried men. 


‘* We believe in publicity,” the mover of the resolu- 
tion said, *‘to discourage unreasonable salaries. If, 
owing to one circumstance or another it is necessary 
to cut wages, whatever reduction is made in the re- 
muneration of the wage-earner, a proportionate reduc- 
tion should be made in the remuneration of the salaried 
officers from the managing director down.” If an 
industry, he went on to say, was conducted efficiently 
but still could not afford to pay wages comparing 
reasonably with those paid in other industries, it 
should be taken over by the community and its manage- 
ment committed to a board of directors not working 
for private profit. 


An amendment to the resolution asked that the 
organisation of industry should be democratised, so 
that all employees had an interest in the concerns in 
which they were engaged. There should be, it was 
contended, a national standard minimum wage and 
elected works councils should be set up in every 
establishment with more than 50 workers. “If,” | 
said the mover of the amendment—Miss F. L. Josephy | 
of Devizes—‘* we do not really mean to lay down a| 
national subsistence minimum providing for every | 
person in work freedom from want, then ‘ freedom 
from want’ becomes a catch phrase like ‘ homes for 
heroes’ after the last war. We demand not only a | 
statutory minimum wage, but partnership for the 
workers in industry all the way up. ‘‘ The amendment was 
carried, and the resolution, as amended, was adopted.’ 


Addressing a conference called by the Manchester 
Branch of the Institute of Labour Management, Dr. 
Mary Smith, senior investigator to the Industrial 
Health Research Board, scouted the idea that the 
human being was mechanised when taught to do work 
in the most artistic way. She was not surprised that 
Sir Stafford Cripps had discovered that the problem 
of production was a human problem. The amount 
of insult handed out to the British public since the war 
was intolerable, and the thing that had maddened 
workers more than anything else was week-end speakers | 
urging them to go “‘all out,’’ when they were working as | 
hard as they could and were not responsible for “‘ blocks.” 


|way. Adequate visualisation would then follow, and 


Mr. G. P. Barnett, Superintendent Inspector of | 
Factories in the North West Area, who also addressed | 
the conference, claimed that a stage had now been | 
reached in our production drive when substantial 
reductions of working hours could be made without | 
any reduction of output. In most cases, reduction in 
hours would result in increases of output. He declared, | 
‘** most emphatically * that any firm whose hours were 
now in the neighbourhood of 60 a week could advan- 
tageously reduce them to a total of 50 to 55. In many 
cases, even lower limits would give an equally good 
output. It was most important at this stage of the | 
war, he added, to avoid fatigue, the effects of which | 
were cumulative and serious. 


At the annual conference of the General Federation | 
of Trade Unions, held at Southport last week, a resolu- | 
tion was adopted endorsing the objects of the Bever- 
idge report, while appreciating that there were many | 
points requiring elucidation and consideration. Mr. | 
J. Proctor, of the Loom Overlookers, who spoke in | 
support of it, said that members of the unions affiliated | 
to the Federation would have to realise that increased 
contributions and increased taxation would have to 
be paid in order to carry out the proposals. Sir | 
William had not said that the report offered something 
for nothing. 


| 


At a meeting of the Railway Shopmen’s National 
Council, in London on Monday this week, it was agreed 
to increase the wages of both time-workers and piece- 
workers by 4s. 6d. a week. The increase is to have 
effect as from April 26. Workers in the traffic grades 
have already received such an advance. The delay in 
reaching an adjustment of the difference is understood 
to have been due mainly to the fact that the trade 
union side of the Council declined to accept an offer 
which differentiated between time-workers and piece- 
workers. The original claim of the unions was for 
an increase of 10s. a week. 


|in “impact resistance ’’). 
; means all the properties which are stresses ; sometimes 


lideas of “ toughness ” 


| We have been told how complex and subtle “ mpi 


| latter word conveys feelings of uncertainty of behaviour 


| well be abandoned altogether in gome cases, having 


loading. 


MECHANICAL PROPERTIES OF 
METALS.* 

By Squapron-Leaper A. C. Vivian, B.A., D.Sc., 
R.A.F.V.R. 


By contrast with the energy and understanding put 
into executive operations by metal craftsmen of to-day, | 


|the fundamental standards by which they are still | 


directed are characterised by no little slackness and | 


every metal will exhibit at least some elasticity w))at. 
ever be the type, speed, or temperature of loading, 
One of the stress relationships, then, is that of the 
elastic limit. The mere existence of this limit rx j.es 
the question whether or not the stress-strain ra 
perfectly constant up to some stress within the e 


18s 


limit; for, if so, this stress is the limit of pr 
tionality. Both stress and strain may be neg y 
small, but a limit of- proportionality can be pres i 


to exist in every case. The existence of the li; f 


misconception. At the root of our troubles wi 4 a : - 

F ; ur troubles with these | proportionality in turn permits the calculation of +\). 
basic standards lie loose conceptions and unsystematic | ! , . . . , 

. > 5 ir | imaginary stress of the elastic modulus, the stres r 

terminology. From the systematic study of “‘ mech- . M - é 

cea? ome | 2 unit strain which is a constant up to the limit of 
anics we turn to this technology with something . . - 

- ‘ ; yon, Meena : proportionality. Any stress induced between 
akin to dismay ; for, instead of finding in it an allied 7 : 


type of applied mathematics, we may observe that all 
sight has been lost of the elementary necessity to retain 
specific words as terms to convey single rigid ideas ; 
so that calculations are hardly possible, in fact the 
heaviest handicap is imposed upon the transmission, 
recording, and handling of the plain facts about metals. | 

In this technology, we find that the word “ resist- 
ance’ can mean unital force, or else a ratio (as in| 
‘creep resistance ’’), or else an amount of energy (as | 


“ Strength" sometimes 


it includes also those measured as strains; sometimes 


|it refers narrowly to a false, sometimes to a true, 
| maximum stress. 


We never inquire too closely what | 
“ hardness” may be; but we put it aside by itself, 
and then speak of “ strength and hardness,” usually 
meaning by this, all the stress properties; we prefer | 
to speak of “ hardening *’ without in the least referring | 
in particular to any increase in the opposition to | 
indentation, but merely to describe the raising of the 
stress properties in general. 

Each of us is permitted to work out independent 
or rather of “ brittleness,” 
since the negative property is in more popular use. 


ness” really is; and it certainly would be complex 
if it must necessarily be the average of whatever 
metallurgists and engineers have ever felt it to be!| 
In mechanics, “ work” is an absolutely fixed and 
simple thing having definite dimensions with which | 
no one may tamper. “ Ductility” is commonly | 
defined in one way, and tested in another way, whereby | 
we get a “nominal” or wrong result; there is often | 
quite a definite feeling about this property that “ soft- 
ness’ is involved—but not “ weakness,’ because the 


rather than the simple opposite of strength. To make 
further progress, it seems highly important that all 
concerned should for the time being cease to feel so 
many different things about the behaviour of the 
metallic materials under loadings ; at the moment we 
should adopt a precise terminology, and learn to handle 
it in an unequivocal way, if not in a mathematical 


our thinking and feeling would then be in line with 
our perfectly practical tests. 

The Realistic Basis.—Conceptions of the properties 
based on the sensations of personal experience could 


proved to be but stumbling blocks. A certain vague- 
ness seems to be due to that lack of cohesion between 
different phases of the subject which cannot yet be 
made good from the reservoir of our absolutely certain | 
knowledge. The most hopeful and realistic basis of | 
our technology seems to be the stress-strain diagram | 
itself considered as a graph of the specific mechanical | 
behaviour of metals upon loading up to the point of 
fracture under conditions in which we are interested, 
including time or rate of loading and temperature of 
“Nominal ”’ stress-strain diagrams are pre- | 
pared easily, but at great sacrifice of accuracy, the 





|method of calculating stresses and strains (on the! 


original area of cross-section and on the original length | 
respectively) being such as to introduce gross errors | 
whenever a ductile metal is tested, particularly a metal 
which undergoes much change in area before fracture. | 
The stress values from these curves serve rather as | 
first approximations to accuracy up to the proof stress, | 
and for the rest they provide nominal stress and strain 
values of general usefulness as quite arbitrary standards 
or checks on metallic properties. The mistake has been 
| to lose sight of what nominal stress-strain curves really 
jare, to overlook that on account of their method of 
| preparation, they are extremely crude affairs largely | 
depending upon the shape-change taking place in the 
type of loading employed, e.g., tension, compression, 
etc., which is really an immaterial consideration from 
the standpoint of the metal as distinguished from the | 
reactions of the test piece as a whole. 

The True Stress-Strain Diagram.—Upon the appli- | 
cation of the slighest load of any kind, deformation of 


| 








* Paper, entitled ‘A Renaissance of Mechanical | 
Properties,” presented to the Institution of Mechanical | 
Engineers for written discussion before September 30, 
Abridged. 
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| above limits gives rise to stress-strain ratios on loa 
|} smaller than the modulus; and on unloading gr 


| original length. 


than the modulus, whereby loops appear in the cur) os 
of loading and unloading, though no permanent p! 
distortion results from such loading and unloading \, 
to the elastic limit. Proceeding with the inducti: f 
stress in the metal beyond the elastic limit, it is assur od 
that for the first time the above-mentioned loops ii 
cease to be based upon the origin of the curve, hut 
will appear to emanate from some point of defi 
strain at nil stress; “ permanent set’ or permanent 
plastic distortion has been assumed to have taken p 

in the metal for the first time. 

Beyond the elastic limit there are several stress 
points which arbitrarily fix the otherwise uncharted 
sweep of the stress-strain curve as it flattens to some 
extent; there are stress points, of interest chiefly in 
connection with the lengthening of the metal by tensivn, 
known as the proof stresses, at which the meta! is 
plastically deformed by the stresses induced to stipu- 
lated degrees such as 0-1, 0-2, or 0-5 per cent. of its 
These may also be described as yield 
strengths of arbitrary value. The well-known yield 


| point which is such a prominent feature of the curves 


for iron and mild steels is not a characteristic feature 
of the stress-strain curve at all, but is a peculiarity of 
these and a few other metals in a certain condition 
In the characteristic case (to which iron and steels can 


| be made to revert by suitable treatment for the cor- 


rection of their peculiar condition) the “ yield” of a 
metal is very blunt, taking place over the very wide 
range of stress in which it is obvious that strain is 
more and more rapidly gaining on stress. 

At this stage the type of loading becomes a feature 
which can no longer be ignored even in first approxi- 
mations to accuracy. This aspect is now due for atten- 
tion, although for the time it will be convenient to 
assume that the rate of loading and the temperature 
of loading are both normal like those of the usual 
tensile test. If the loading is tensile or, although 
complex, has a dominating tensile element in it, dis 
tortion will reduce the cross-sectional area appreciably 
from “ yield’’ onwards. Such transverse strain is 
ignored in the common “ nominal”’ diagram of the 
tensile test. If we calculate the correct stresses step 
by step as this reduction of area occurs, we can have a 
graph which refers to the stress behaviour of the metal 
itself rather than to the behaviour of the whole test 
i We have the same choice in a compressive test, 

ut in this case the transverse distortion is a spreading 
or bulging; to procure the correct result for the 
behaviour of the metal, it is necessary to measure not 
only the load, but also the area of cross-section step by 
step as the compression proceeds. Likewise, from the 
yield range right up to the fracture point in the case 
of loading of any other type, or in the case of mixed 
or complex loading, stress can be calculated properly 
for plotting in the graph representing the behaviour 
of the metal only if the change in the area of cross- 
section is allowed for throughout the loading. 

These difficulties in shape of metal distorted by 
different types of load beyond the yield stresses may 
cause the shapes of the “‘ nominal ”’ or false stress-strain 
graphs to differ considerably amongst themselves ; 
but the true stress-strain graphs do not differ; they 
are all the same, or they will be the same if a still 
further correction is applied before plotting the true 
diagram. This is so because the graphs will now 
represent the behaviour of the metal itself rather than 
the behaviour of the test piece as a whole and because 
the metal itself reacts to loading of all types in but 
one way. The only true stress-strain diagram is a 
picture of that one way in which the metal reacts to 
force by resisting and deforming simultaneously. The 
difference between the true and the nominal curves is 
shown in Fig. 1, opposite, with the slopes of moduli 
greatly exaggerated. In the diagram a is the nominal 
tensile curve, 6 the true curve, and c the nominal 
compressive curve. 

To many it is something of a surprise to discover 
that metal has but one kind of defence, as it were, 


| some amount will take place ; and it is presumed that | #@inst many different and mixed types of attack ; 


but when it is remembered that metal resists and 
deforms (from the yield) solely on its crystal “ gliding 
planes,” then it can be better realised that the tale 
told by the true diagram derived from one elementary 
type of loading equally applies to other types and to 
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all complex loading as well when full allowances are 
made for the shape-changes. As loading proceeds, 
then, from yield to fracture, the stress, or resistance 
per unit of its actual area, increases ; from the beginning 
of yield to the end of yield the increase of stress with 
strain follows a curved line of failing rate of increase 
(failing plastic modulus); thereafter up to fracture 
point there is a much more nearly linear relationship 
between stress and strain; the graph line is almost 
straight and at a much reduced angle with the strain 
ordinate ; and the slope of this line may be called the 
modulus of the “ plastic flow ” of the metal. 

\ll the above-mentioned stresses are what might 
be described as the “stress properties,” being the 


reactions of a metal to force or to loading by offerin; 
specific resistances, unital resistances or “ stresses ” 
at specified degrees of deformation. In general, they 


are all high or low in unison, depending upon whether 
the stress-strain curve is steep or flat. These may be 
designated in some such simple way as, for example, 
“stress M,” “stress LP,” “stress EL,” “ stress 
P0-1 per cent.,” and “stress F.” It is s ted 
that all these are true stresses, and that a nominal 
corresponding stress could be distinguished by some 
sign such as an asterisk, as in “ stress *P 0-1 per cent.,” 
which is, of course, the commonly determined 0-1 per 
cent. proof stress property. It matters little what 
systematic method is employed as long as we have 
a concise means of designating the stress properties, 
and of seeing at a glance if the true or the nominal 
value is intended. Perhaps it would be unwise at the 
present stage to —— a still more revolutionary 
change than one of the kind above suggested in which 
there is no difficulty in recognising all the existing 
stress points or properties. 

The common nominal ultimate tensile stress (tenacity) 
would, in such a _ scheme, be written “ stress 
*U.T.S.,” or simply “U.T.S.*” 


is the nominal tensile stress beyond which the rate of 
increase in the real resistance of the metal per unit 
of actual area can no longer keep pace with the rate of 


reduction in the area of cross-section of the test piece. | 
This so-called “ tenacity "’ can also be considered as | 
It | 
should be remembered that it is a purely nominal 
the true stress corresponding to it is that at 
which the plastic modulus has practically reached its 
lowest, and has become the modulus of “ plastic flow.” | 


the stress marking the end of uniform deformation. 


stress ; 


The Brinell and similar indentation tests provide 


hardness stresses and figures of merit which are | 
Fatigue | 
resistance is a stress property, but its measure as a 


measures of the stress properties in general. 


limit (or range) in the fatigue tests depends upon con- 
siderations beyond the scope of this paper which are 
touched on later. 


One reaction of a metal to loading is the exhibition 


of strain. All properties measured in terms of strain 
can be grouped as “ strain properties.” In general, 
they will be high or low in unison, depending upon 
whether the curve is laterally long or short. They 
include ductility (measured as percentage elongation 
and as reduction of area) and creep, both of which are 
measured in tests which supply quantitative estimates 
of these properties. Some others, such as malleability 
(which would be measured in strain if it were measured 
at all), and the unnamed properties by which metals 
are strained by extrusion, drawing, cupping, and 
bending are in general very similar, coming within the 
‘‘ strain properties” group or the “ stress-strain proper- 
ties” group. Ductility is measured in the tensile test at 
the loading rate and at the temperature we may call 
“normal.” If percentage elongation (s E*) is taken as the 
measure, the increase in | h of the test piece at frac- 
ture point is divided by the original length of the test 
piece to give as the result a purely nominal and often 
grossly incorrect strain. This, when converted into a 
percentage, is the ductility, as percentage elongation. If 
we want the reduction of area (s R*) as a percentage for 
the measurement of ductility, we measure the area at 
the fracture, and express it as a percentage reduction 
of the original area—which is altogether wrong 
if we want correct results instead of purely nominal 
figures for checking in repetition work. 

Valuable as such easily measured nominal test 
figures are for pu of comparison between one 
batch of a metal and another, such figures do not serve 
to compare the strain behaviour of different metals 
and alloys. The errors are not great until plastic 
strain is more advanced, in this case only when “ neck- 
ing” takes place before fracture; but, whether we 
regard elongation or reduction of area, the amount of 
the error introduced by these crude methods grows 


quickly with non-uniform strain, the real strain of, 


percentage elongation being as much as three times 
the so-called ductility in some cases of pronounced 
necking before fracture. The reasons for the in- 
accuracies in the common measurements of strain are 
similar to those responsible for the inaccurate nominal 
stress values ; but in this case it is the effective length 
of the specimen which varies during the testing at 


The real significance 
of the ultimate tensile stress is a little complex ; this 











ENGINEERING. | 





79 








non-uniform deformation and must be allowed for. 
Some time before fracture, for example, it may be that 
no more than } in. of the specimen is the actual effective 
length undergoing the extension; if this is extended 
to, say, } in. before fracture, then this increment of 
ductility alone has really a value of 50 per cent. as 
compared with a value of 124 per cent. if it had been 
calculated on the original 2 in. length. Similarly, with 
the reduction of area (s R*) the real percentage reduc- 
tion of area after the specimen necks may be consider- 
ably greater than that calculated on the original area. 
The total reduction of area up to the point of fracture 
must necessarily be the sum of a great number of 
incremental percentage reductions which add up to a 
much higher figure than that commonly calculated in 
the too simple fashion. For here again, in the neck 
which is being pulled out, the area undergoing con- 
traction is so much smaller than the original area that 
the wrong result is obtained by employing the original 
area in calculations of the percentage reductions in the 
neck. 

Creep (s C) usually measured in inches per inch length 
per definite period of time, is the ratio of extension to 
original length, which is strain ; but creep is the small, 


Fig.1. 
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definite, and perhaps highly important plastic per- 
manent strain which may set in at ordinary or at 
elevated temperatures as a consequence of the pro- 
longed light loading of the metal. The fact, now well 
established, that there are neither stress properties 
nor strain properties independent of loading rate con- 
ditions and temperature conditions may here be noted. 
The stress-strain curve in general changes smoothly 
from being steep and short at high loading rates and 
at low temperatures, to being flat and long at low load- 
ing rates and at high temperatures. The stress-strain 
curve we know is only reliable at the loading rates in 
a range around the tensile test rate at the temperatures 
fairly normal on the earth’s surface. 

The characteristic stress-strain curve has no abso- 
lutely definite elastic limit even at fixed temperature 
and loading rate ; for every refinement in the methods 
of measuring strain will throw this point lower. Re- 
duced loading rate will throw it lower still; again, 
raised temperature will throw it lower still. The creep 
test is more like a tensile test at low rate of loading 
than at first appears; for although there may not be 
any attempt in these tests to commence the loadi 
at zero and to increase gradually, a fixed light | 
imposed for a very long period has much the same 
straining effect as a load increasing at an excessiyely 
slow rate. For such rates the stress-strain curve is 
flatter and longer, the yield is lower, so that permanent 
set or plastic distortion will result in time, and par- 
ticularly at elevated temperatures, even though the 
fixed load be light. The slower the loading is, the 
flatter will the curve be, and the lower will be the stress 
properties, particularly at the higher temperatures. 
If this be the case, even the smallest loads would prove 
capable of producing plastic distortion and, perhaps, 
fracture in the course of millions of years. However, 











we know as an experimental fact that any medium or 
low stress will be accompanied in measurable time by a 
plastic strain called “creep”; and it is very easy 
to demonstrate this at elevated temperatures. To the 
properties can now be added “‘ strain E,” “‘ strain R,” 
and “ strain C ” (or “‘s E,” “sR,” and “sC”). 

“* Toughness ” is a word which, it is suggested, should 
be employed as a term in this technology to mean a 
comparatively simple property, such as the specific 
or unital energy developed in and by the metal owing 
to its reactions by both stress and strain to external 
force. Loading can only do work in unit volume of 
the metal when both unital stress and unital strain 
so permit, and then only to the precise degree deter- 
mined by both of them. The stress-strain properties 
are those in which the metals react to loading by stress 
properties and strain properties in conjunction: the 
area under the stress-strain curve is this toughness. 
Both stress and strain vary with loading speed and 
temperature, but strain varies inversely; their pro- 
duct might, then, prove to be constant over a con- 
siderable range of variation of the stress-strain diagram. 
In general, these properties tend to be constant for 
any one metal or alloy undergoing change of stress- 
strain curve for the above reason. It will be seen that, 
for other reasons, they cannot be constant. Such 
toughness may be elastic toughness, or “ proof re- 
silience ” which is high when stress M is low and, or 
alternatively, stress E L is high; or it may be plastic 
toughness which is the commoner idea. Such a pro- 
perty can be measured and designated for any inter- 
esting points between the stress LP (limit of pro- 
portionality) and stress F (fracture) thus: fs LP, 
fs EL, fs F, ete.; but between such well-known 
points the identification of any stress point on the 
curve could be made by means of a stipulated proof 
stress, ¢.g., 6 per cent. proof stress (or stress 6 per cent. 
P), and the toughness at such a point would then be 
designated “‘fs 6 per cent. P.” This property, or 
class of properties, is readily enough seen on the stress- 
strain diagram, in which it is the area under the curve 
up to the point of interest. 

Simple considerations of thermodynamics suggest 
that the amount of energy necessary to overcome the 
cohesion in, or otherwise to sever unit volume of, a 
metal must be the same whatever form of energy is 
employed, whatever the number and variety of stages 
adopted, and whatever the time taken in the task—as 
long as energy is neither wasted to surroundings nor 
strays into the system from surroundings. Since the 
energy to effect severance of unit volume by heat is 
the same as that required to melt unit volume, this 
amount of energy must be the specific heat multiplied 
by the temperature-rise to the melting point plus the 
latent heat of fusion. Expressed in work units, this 
energy should represent the ideal true ultimate tough- 
ness. The true ultimate toughness of a metal, fs F, 
when obtained from a mechanical test, must depend 
however upon the efficiency of the utilisation of energy 
in the test. The laws of thermodynamics here invoked 
provide for loss neither by conduction and radiation, 
nor by any physical change other than the destruction 
of the lattice, nor by any chemical change. For the 
sake of brevity, all these interferences must be referred 
to jointly in the category of “loss.” The more rapid 
the application of work in the tests, the less will be 
this loss since it takes place chiefly by conduction and 
radiation in the standard case, and the more will the 
true toughness correspond to the amount of energy 
as calculated from the heat properties—specific heat, 
melting point, and latent heat of fusion. It will be 
smaller, then, at the higher rate of loading, approaching 
the minimum or heat-caloulated quantity at the highest 
rates ; it will be larger at the lower rates, since a more 
protracted test will result in greater loss. 

Toughness has been treated hitherto as though 
synthesised from the more fundamental stress and 
strain which are both known to vary with loading 
rate. Considerations of thermodynamics suggest the 
identity of ideal true ultimate toughness with the 
total heat needed to melt unit volume, showing that 
the energy to fracture is as fundamental and primary 
as it could be—even though it may be capable of 
analysis into stress and strain. If ideal true toughness 
is viewed as the fundamental constant minimum for 
any particular pure metal or alloy, it will be possible 
to see why variations in loading rate do in fact produce 
the known effects on stress and strain. The inertia 
of the atoms (small masses under large cohesive forces) 
will account for the higher stresses of the higher loading 
rates; whereupon the principles of thermodynamics 
step in and call for lower strains in order that total 
energy should remain constant. When, at very high 
loadi rates, inertia has maximum stressing effect 
but loss is very low, the high stress-low strain product 
will be very low, approaching the heat-calculated 
“‘ adiabatic ’’ type of change. When, at very low load- 
ing rates, inertia has minimum stressing effect but loss 
is maximum, the low stress-high strain product will 
be very high because of the ‘‘ isothermal” nature of 
the change in which much energy is lost to surroundings. 
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True mechanical toughness must, then, depend on | 
the loading rate: in any test, the true product of | 
stress and strain at any stage must vary with the time 
of the test. Expressed in a different way: as loading 
rate falls from infinity, strain varies (inversely and) 
faster than stress, owing to the smaller efficiency of 
the lower loading rates in the process of severing the 
metal. The true toughnesses of the metals are therefore 
worth having ; for they can only be the same as the 
toughness calculated from the heat properties at an 
infinitely high loading rate, being greater than this on 
account of the energy loss in the mechanical test. 
Notch toughness is now seen to be quite a different 
matter. This is no unital energy to fracture the metal 
with an excessively high loading rate developed at a| 
notch ; for, while the total energy to fracture is taken | 

| 





as the measure of the notch toughness, any examination 

of the localities of fracture behind the notch will reveal 

that very different volumes of the metal are.involved in | 
the fracture (see Fig. 2, page 79). So large are these differ- | 
ences that by far the most important consideration in | 
these tests must be the volumes which become involved | 
in these fractures—specific energy falling into the back- 
ground in the great majority of cases. Hence, a 
notch-tough metal is merely one causing a spreading 
of the energy beyond the notch—as effected by grain 
refining. A notch-sensitive metal is one in which 
the spread of the energy is inhibited either on account 
of coarse grain, or owing to casual or inherent internal 
notches, or else because the metal contains some 
potential mechanical, physical, or chemical energy 
by which it rips itself as soon as the excessively high | 
loading rate at the notch acts as a trigger to release 

that energy. As between two metals with equal 

capacity for spreading the energy of impact, evidently 

the tougher of the two will prove to be the more notch- 

tough. 


(To be continued.) 





| the movements of the servo piston B. 
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Office Sales Branch, 25, Southampton Buildings, 
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opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


AERONAUTICS. 


550,699. Internal-Combustion Engine. D. Napier and 


| Son, Limited, of London, F. B, Halford, of Edgware, and A. L. 


Catford, of Hampton. (1 Fig.) July 17, 1941.—Control of 
the aircraft engine is by a combination of a manual and an 
automatic system. The servo piston B is moved by oil pres- 
sure supplied from a main supply passage C ; the oil drains 
away through passages C'. The flow is controlled by a 
valve D connected to one end of an evacuated bellows E 
the otherend of which is fixed. The position of this fixed 
end, however, can be adjusted by a cam F. This adjustment 
determines the boost pressure datum for the operation 
of the bellows. The bellows is mounted in a chamber G 
which is in communication with the induction manifold H 
after the supercharger H'. Thus the boost pressure 
determines, in accordance with the datum setting by the 
cam F, the movements of the valve D and consequently 
The cam F is set 


| by a hand lever K which is also connected to a slotted 


NOTES ON NEW BOOKS. 


Electrical Technology for Telecommunications. By 
W. H. Dare, B.Se., A.M.I.E.E. London : Longmans, 
Green and Company, Limited. [Price 5s. net.] 

Tue need for a text-book specially devoted to those 

fundamentals of electricity most affecting a tele- 

communications engineer is met by this little book in 

a very practical way. The author makes the point 

that the majority of books on electrical technology 

treat at some length with the construction and 
characteristics of machines, and with armature windings. | 

It is possible that a communications engineer may, at | 

some time, be faced with a problem of generator or motor | 

design or performance, though itis reasonable to suppose | 
that he will regard this as a special subject ; Mr. Date, | 
however, deals fairly fully with the basic principles 
of motors and generators. Each subject of importance 
to the intending communications engineer—the book | 
is primarily suitable for first- and second-year students | 

—is treated in a concise, direct and practical sasumnee. | 

In the section on induction, particular attention is | 

drawn to the fact that increase or decrease in the ' 

number of flux linkages is implicit in the cutting of lines | 
of force by a conductor. Lack of appreciation of this | 
point probably causes more perplexity than other 
more obvious stumbling blocks. The heating, chemical, 
and particularly the magnetic, effects of a current are 
dealt with. Special attention is paid to the alternat- 


link M and the airscrew governor N. Thus movement 
of all these parts is simultaneous. The servo piston B is 
connected with a lever O which has a slotted arm lying at 
an angle across the slotted link M, both links being con- 
nected by a pin P. The slot in the swinging link M runs 
from its free end to the axis about which the lever 
swings. The position of the pin P in the slotted link M 
is determined by the lever O under the control of the 
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servo piston, the pin being connected to the throttle J 
so that the latter can be moved either by the land lever K 
or by the servo piston. The throttle is moved by the 
hand lever through the link M and the extent of the 





ing-current circuit, and there is a chapter on the | throttle movement is determined by the position of the 
principles and other considerations of the transformer. pin P, there being no movement of the throttle by the 
The book is liberally illustrated with diagrams and | pand lever if the pin P happens to be coincident with the 
line drawings, and should prove of value, not only to | pivot axis of the lever M. The pin P is held by the 
telecommunications students but to any concerned | lever O in the position in the slotted link M into which 
with low-power electrical engineering. it has been moved while the latter is swung by the hand 
lever until the boost pressure acting through the servo 
piston changes the position. When the throttle is moved 
by the servo piston, the latter does not transmit any 
movement to the cam F or to the airscrew governor, both 
lef which are controlled by the hand lever K. Also the 


New Methods for Sheet Metal Work. By W. Cookson. 
Second edition. London: The Technical Press, 
Limited. [Price 8s. 6d. net.] 

Ix the second edition of this practical manual, the 

first edition of which was reviewed on page 97 of our | movements of the throttle by the servo piston are 

154th volume (1942), the author has added several | determined by the setting of the throttle made by the 
chapters in which the calculations, on which his | hand lever and by the relative angular positions of the 
methods of sheet-metal pattern development are based, | slots in the links M and lever O at the time when the 
are discussed at greater length than in the book as it | !atter is moved by the servo piston. Furthermore, what- 
first appeared. The purpose of the book, it should be | ©V€T the datum setting of the boost-pressure bellows by 
explained, is to put the practice of pattern development | the hand lever K, the servo piston alone can cause full 

on a more exact basis than hitherto, and thus to| throttle opening. (Accepted January 20, 1943.) 

facilitate quantity production of sheet-metal com- 

ponents, of a caleaity and precision not previously ELECTRICAL APPARATUS. 

obtained as a general rule, and to do so witha minimum | 550,966. Electric Clock. R. C. Graseby, of Itchenor, 

of preliminary drawing. That his methods are success- Sussex. (3 Figs.) October 9, 1941.—The invention is 

ful is amply testified by the extent of their present | an electric clock mechanism of the known kind in which 
employment in factories engaged on the quantity | @ balance wheel controlled by a hair spring is driven by 
production of sheet-metal work. Their use requires | an electric motor which is energised intermittently by 

a certain mathematical aptitude and a sound, though | the movement of the balance wheel. The balance wheel 1 

not exceptionally profound, knowledge of solid geo-| carries a magnetic armature 2 which is attracted by 

metry on the part of the pattern draughtsman ; but, | the poles of the electromagnet 3 so that as the circuit of 
granted those prerequisites, their application is both | the latter is opened and closed, the balance wheel is 

simple and interesting. oscillated backwards and forwards. A contact pin 4 
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carried on the balance wheel engages with the contact 5 
which is controlled by a spring, the two contacts | 


ing in 
the circuit of the electromagnet. A sleeve is fixed on the 
balance wheel staff and has end discs 10 and 11, re. 


spectively. The lower disc 11 has a radial slot 12 in itg 
edge through which passes the lower end of a fine stee] 
wire 13 which is fixed to the edge of the top dise 19, 


The width of the slot is preferably such that the wire 
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The slot is closed at the 
end by a ring which lies in a groove on the edge of the 


has no transverse play. outer 


dise 11. The lower end of the wire 13 engages in the 
teeth of a ratchet wheel 15. Thus, in one direction of 
rotation of the balance wheel, the wire 13 rides up the 
flank of a ratchet tooth, being forced into the slot thereby, 


After riding over the crest of the tooth, it springs out- 
wards in the slot so as to engage the front face of the 
tooth and on reversal of the balance wheel drives the 
ratchet wheel. A non-return detent engages the ratchet 
teeth. To provide for two speeds of drive, the stee! wire 
is arranged to pass over two teeth in one direction of swing 
of the balance wheel, and the ratchet wheel 15 cau be 
stepped round two teeth atatime. The ratchet wheel can 
be driven at half speed by setting a mask 20 in the path 
of the end of the wire so that when it is moving over the 
second tooth of the ratchet wheel, it is deflected 
and only engages one tooth in the driving direction, 
(Accepted February 2, 1943.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

549,507. Vertical Boring Mill. George Richards and 
Company, Limited, of Broadheath, and J. A. Camenzind, 
of Broadheath. (2 Figs.) November 22, 1941.—The 
invention is an attachment for the tool turret of a vertical 
boring machine which will enable the machining of the 
curved internal surface of a workpiece to be carried out 
efficiently. The tool turret a has an operating bracket b 
secured to one of the turret feces and into it and the 
turret is passed the upper end of a bar c. This bar ix 
loaded by a spring d within the turret. A pin e in the 
bar runs in a slot in the bracket. Two headed pins 
project from the bracket and receive a plate h which, when 
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it is against the face of the bracket, prevents upward 
movement of the pine. When the plate is drawn forward 
up to the heads of the two pins, the pin e is free to move in 
the slot. The lower end of the bar c rests upon, and is 
journalled in, a combined thrust and journal bearing in 
the machine table. A collar k is clamped on the bar c 
and provides a fulcrum for the tool arm n which passes 
through the bar. The tool arm n is coupled by a link p 
to the bracket b, the link giving the feed motion to the 
tool as the turret is raised or lowered upon the machine 
headstock. When placing the unit in position in a verti- 
cal boring mill, the upper end of the bar is inserted in the 
bracket 6 and the plate A is moved inwards to prevent the 
bar from moving vp into the turret against the spring d. 
The lower end of the bar is inserted into the bearing j by 
lowering the turret. The plate A is now drawn forward 
clear of the pin e, the link p coupled up, and the tool is 
set. The normal feed to the turret causes the tool to 
move through a curved path about the fulcrum on the 
collar &k to machine the curved internal surface of the 
workpiece. (Accepted November 24, 1942.) 














JuLy 30, 1943. 


ENGINEERING. 





81 











THE DIPOLE THEORY AND 
THE CHARACTERISTICS OF 
ORGANIC INSULATORS. 


By Dr, T. F. Wat. M.I.E.E. 


IN a previous article,* an outline was given of the 
dipole theory of P. Debye and its significance in 
accounting for the effects of temperature and 
frequency on the magnitude of the dielectric con- 
stant. In the present article, the phenomenon of 
“ dispersion ” exhibited by dielectrics will be con- 
sidered as well as the loss factor which is associated 
with such dielectric dispersion effects.t It is a 
natural condition for a molecule to possess a dipole 
moment-and it is only in the case of particularly 
symmetrically arranged molecules that the dipole 
moment becomes zero. The measured values of 
such dipole moments have even been applied with 
considerable success to the determination of the 
molecular structure, its validity in this respect 
having been confirmed by a comparison of the 
results so obtained with the structural arrangement 
as deduced from quite other considerations. For 
example, the structural arrangement of the water 


Fig.1. 
i i Fig. 2. 
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molecule (H,O) and that of the carbonic-acid mole- 
cule (CO,) can be verified in this way, and water, 
according to the dipole measurement, must have a 
non-rectilinear arrangement of the atoms as is 
shown in Fig. 1, in which the angle H O H is 110 deg. 
and the distance H O is about 10-§°cm. The struc- 
ture of the carbonic-acid molecule must be as shown 
in Fig. 2, since it is non-polar. To each bonding 
element, viz., the OH bond in water and the CO bond 
in carbonic acid, a partial moment can be allotted. 
In the case of water, the structure must have an 
angular setting, as shown in Fig. i, in order to 
account for the fact that the molecule is polarised, | 


the polarisation implying that the vector sum of the | 


partial moments cannot be zero. In the case of 
the CO, molecule, however, the molecule is non- 
polar and consequently the resultant of the vector 
sum of the partial moments must be zero and this 
requires that the structural arrangement of the 
molecule shall be as shown in Fig. 2. The structure 
of many molecules can be assessed in this way, 
and even in complicated structures similar con- 
siderations can be applied, so that the dipole 
theory has been able to provide a valuable store of 
knowledge with regard to the geometry of molecular 
structure. Thus, the vector sum of the partial 
moments leads of itself to the conclusion that all 
pure hydrocarbons are free, or approximately free, | 
from dipoles; that is to say, the dipole momentt 
p is < 0-6 D, where one D (i.e., Debye) 10-18 | 
electrostatic c.g.s. units. 

Usually, the dipole moment is due to the transfer 
of an electron from one atom to a neighbouring 
atom and as this movement is of the order of 
one Angstrom unit (—10-* cm.), the moment of the | 
dipole is 4-77 x 107° x 10-* = 4-77 x 10-"* elec- 
trostatic c.g.s. units. The maximum couple which 
can be exerted by an electric field of one electrostatic 
c.g.s. unit (300 volts per centimetre) is between 


* See ENGINEERING, vol. 154, page 154 (1942). 
t See F. H. Miiller, Electrotechnische Zeitschrift, pages 

1155 and 1178 (1938). 

t See P. Debye, Polare Molekein, Leipzig, 1929. 
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10-"7 and 10-** dyne-cms., and this quantity also polarised liquids, the conditions are more compli- 
| expresses half the amount of work spent in turning | cated since the foregoing requirements are not 


the molecule round so as to face the opposite way. 
In a liquid, such forces can only produce a very 
small change in the average orientation of the 
molecules and in a solid the effect must be very 
much less. A dipole may be so rigidly attached to 
a molecule that any change in its orientation 
involves either the movement of the molecule as a 
whole or a strain between the dipole and the rest 
of the molecule. The former effect must occur 
far less readily in a solid than in a liquid ; the latter 
effect would also appear to be very small because 
it requires about 10-" erg to break an atomic bond 
and therefore an expenditure of 10-* erg can do 
very little.* 

A special case of dipole moments which plays an 


important part in determining the dielectric charac- | 


teristics of insulation material is illustrated in Fig. 3. 
Certain molecules comprise freely rotatable groups, 
that is, certain atom groups which can rotate freely, 
or almost freely, about the base of the molecular 
structure, and a simple and important example of 
this phenomenon is illustrated in Fig. 3, which 
represents the OH group (radical) of alcohol. The 
axis of rotation is the CO “‘ valency line”’ and the 


Fig.4. 
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partial moment of the radical, which is almost 
perpendicular to the CO valency line, is not fixed 
in one position relatively to the molecule base, but 
can almost equally well assume all positions on the 
spherical envelope. 

As has been pointed out already in the previous 
article above referred to, the formula (169), viz., 


e—1l1 M 4 2 
Tea} 8 N (a+ sf) - 
which relates the dielectric constant « to the 
molecular quantities a and yp, does not apply 
generally. It is exact for gases and for weak solu- 
tions of polarised substances in unpolarised sol- 
vents; that is to say, the formula holds if the| 
| individual dipoles may be considered to be free | 
|and independent of the neighbouring molecules. 
|For the important and great majority of pure 








* See W. H. Bragg, 26th Kelvin Lecture, Journal of 
the Institution of Electrical Engineers, December, 1935 ; 
ENGINEERING, vol. 139, page 496 (1935). . 


fulfilled, viz., each dipole lies in the extremely 
| powerful field of its neighbouring molecules, that 
is, in fields of strengths of the order of a few MV per 
centimetre. Consequently, there exists a very 
strong mutual action which has the result that the 
| individual molecules, as regards rotational move- 
|ments, must be viewed as experiencing formidable 
obstruction. In other words, the dielectric constant 
for pure polarised substances is smaller than the 
| value given by the foregoing formula. Neverthe- 
less, it has been found possible to deal with this 
mutual reaction quantitatively and its effects may 
be taken into account by means of the semi-empirical 
formula of van Arkel, or, better still, by means of 
the Debye correction factor,* viz., the member 
2 2 
sa78 to be multiplied by a function F (Gr) 
in which n is the number of dipoles per cubic centi- 
metre, and c is a constant which is, to a large 
| extent, independent of the nature of the material. 
In the limiting case of weak solutions, that is, for 
low dipole concentrations, this function becomes 
equal to unity and diminishes as the dipole con- 
centration increases. In this way, pure polarised 
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substances and concentrated solutions can be dealt 

| with quantitatively, although not with the same 
| exactitude as for gases. These considerations have 
| also given a very important insight into the nature 
| of liquids. 

It has been pointed out in the previous article 

| that Maxwell’s deduction from the electromagnetic 
| theory of light, viz., that the square of the optical 
| refractive index is to be taken as equal to the 
| dielectric constant, holds good for a series of sub- 
| stances but for others it does not apply ; that is to 
| say equation (1) only holds for substances which are 
free from dipoles. It is now possible to explain why 
| dipole molecules have a larger value for the dielectric 
| constant than is implied in equation (1). Thus, if 
| instead of steady electric fields or quasi-stationary 
fields, the high frequency field due to a source of 
jlight (w = 2af> 10%) is acting on the dipole 
molecule, then only the electrons can follow by 
their displacements this alternating field, while 
the orientation of the molecules occupies a definite 
time interval, so that for the optical range of fre- 
| quencies the dielectric constant will always be small. 
The magnitude corresponds to the value which would 
be associated with the molecules if they had no 
dipole moment; that is, for these very high fre- 
quencies of measurement, and only for these, the 
dielectric constant is equal to the square of the 
| refractive index. 

A very important aspect of the Debye dipole 
theory is that the dielectric constant exhibits 
“dispersion”; that is, it is a function of the 
frequency. If the value of the dielectric constant 
is plotted against the frequency a graph such as is 
shown in Fig. 4 is obtained. The position on the 
frequency scale at which the value of the constant 
| changes is a measure of the “ relaxation time ” and 
this conception is an important one in connection 
with the consideration of dielectric loss on the basis 
of the dipole theory. The idea of “ relaxation 
time” corresponds to the time constant of an 











* P. Debye, Phys. Z., vol 36, page 100 (1935); F. H. 
Miiller, Phys. Z., vol. 38, page 498 (1937). 
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oscillating electric circuit. Thus, for the circuit shown | circuit* is 


” 


in Fig. 5, page 81, the time constant is T, = : | Y= Y, + Y,; = —j- tia, 
: ¥ ' o-I=5 
When -. is small in comparison with w,, where aC, 
Ty neers | 80 that, 
l R\? 
. a 4 Y 1 — 
7 V te (3 c) | lame tI, « + O 
; . S-jz 
then the current is defined by . 76, 


tion is the reciprocal of the expression wS — j ~- 
1 
|and this expression defines the straight line FN of 


— ¢ 
i= E, / e Te sinw,t, ~ (2) 


and when 


. 1 ; 
R 1 l Fig. 9, page 81, so that —— 7 8 the inverse of 


$s” wit wS “IE 

this straight line with respect to the point O’ ; thatis 
to say, the first term on the right-hand side of 
expression (1) is represented by the semi-circle of 
_ _! Fig. 9, the vector O’ P, for example, being the 
«4 VLC 


ig. 12. 
and when 20 Fig.1 = 


R l ss 
< ——— the discharge is oscillatory. ’ Br00 ane 
aT > ) 
ok Vv LC 
a 


the critical condition of the discharge current 
obtained ; that is, when : 


R 


the discharge is aperiodic, 









If a condenser has a dipole liquid as dielectric and 
if a potential difference is suddenly applied to 60} 
the condenser terminals, the molecules will tend 
to orientate accordingly. They cannot completely 
orientate instantaneously since they mutually ob- | g 20} 
struct each others turning movement. The indivi- 
dual molecules experience friction and the attain- 
ment of the stable condition requires a definite time, 
the measure of which is the “ relaxation time” r. 
If a sine wave of pressure is applied to the 
terminals of the condenser the corresponding dis- 
placement current will be leading on the applied 





pressure wave by an angle =, which implies a 
power loss in the dielectric and in this way the 
dipole theory leads to an explanation of the dielectric 
loss in an alternating field (see Fig. 7, page 81). For 
low values of the frequency the molecular dipoles can 
follow the field changes practically without lag, so 


i 
§ 
that under such conditions, the displacement : 
~ 








current is practically 90 deg. out of phase with the 





applied potential difference. In the neighbourhood | a | | . 
of the critical frequency of the applied field, the ° 0 20 jo—O0 50 
. (9067.6.) kHz 


phase displacement between the molecular orienta- 
tion and the applied field becomes large, so that | 
individual molecules may lag by 45 deg., or more, o-08,-— ‘oe 
on the applied electric field. At very high fre- 
quencies, however, orientation of the molecules can 


no longer take place and the loss angle 5 expressed 0-06} 
as 
. ohmic resistance current V/R l 
tan § = ——___—_ = | 
displacement current V al RwC © 0-04 }|———_ 
(3) 


| 
' 
passes through a maximum in the neighbourhood of 
the critical frequency at which the maximum drop 
in the dielectric constant occurs, as shown, for 





0-02 
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example, in Fig. 4. The exact definition of the 

relaxation time is based on the logarithmic function o . , : : 

f the ti f collapse from the condition of full = , = eng 
oO € ime OF co apse rom he condition oO u ( n) kHz “ENGINERRING” 


orientation when the field is suddenly switched off. 
Thus in Fig. 6, page 81, inverse of the vector O’ A. Equation (4) may be 


re-written as follows :— 


Je T l 
J s . 
so that, when Y snails. C, , 
t 7, jude lemon =+jC; 
w . 
(w S)*? + (<-) 
that is to say, the relaxation time is the time C, 


required for the completely orientated system to 
collapse to the magnitude, afl ( 


ality ; a a en 
sy 4 ( — Ss)? + 
ory leo @ 

The change of dielectric constant with frequency | that is 
for the range of frequency between 10° and 10" in Y 
Fig. 4 is known as the “ dielectric dispersion.” 

Now it can be shown that a possible equivalent | 
circuit for a condenser of which the dielectric con- 
stant is a function of the frequency, is as shown in 
Fig. 8, page 81, where 

C, = K(e — «,); Cy, = Ke,, 
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- < (complete orientation) 
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where 
R=8+(=,) gamc=o C 
= = w C, 5 n = TT 2 


The equivalent circuit of Fig. 8 may therefore | 
be replaced by the circuit of Fig. 10, where R and 


and «, is the dielectric constant for the frequency C’ are each functions of the frequency 
w = 0, and «, is the dielectric constant for the fre- q : 


quency w= ©. The admittance of this equivalent 








* Symbols in heavy type denote vector quantities. 





The first term on the right-hand side of this equa- | 
. o 








The vector diagram for the relationship (5) js 
shown in Fig. ll, page 81, where the semi-circle 
O’ P M is identical with that of Fig. 9, but in Fig. ||, 
| the origin is now at O, where (see also Fig. 8), 

00’ = C, = K« 


| also 
| OM = C, + C, = Ke, and O'M 
| It will be clear from the method of constructing 
| the semi-circle of Fig. 9 from the straight line FN, 


= C, =e K (« - €.), 


- 


| that the point M of the semi-circle corresponds to 
|w = and the point O’ corresponds to w= x, 
The equivalent circuit for any frequency w as 
defined by equation (5) is shown in Fig. 10, where 
|C = Ke and eis the dielectric constant for that 
particular frequency. The numerical data used in 
| the construction of Figs. 9 and 11 are as follows 
(see also Fig. 8) :— 

S =10°; K=10- ; «,=12: «, 2;C,=—K (e 
C,=10 x 10°" F ; C,=2 x 10-" F; tan 8=CwR; « 

‘ 
| If the values of « and tan 5 so obtained are plotted 
}as functions of the frequency, the characteristi: 
| diagrams, such as are shown in Fig. 4, will ty» 
obtained. 


According to the dipole theory, the position of 


the absorption maximum is related in a simple 
fashion to the internal friction which the dipoles 
|experience by their rotation. If the friction is 
| altered, the position in the frequency band of the 
|maximum value of tané changes, and this is, in 
fact, actually observed. A particularly elegant 
proof of the theory is obtained as follows: 
P. Debye has developed an exact formula for the 
relationship between the relaxation time +r and 
the various parameters in which he assumes that 
the dipole molecules are small spheres that move 
in an homogenous viscous medium, viz., 
be Fed ») a% 

T PET ° ° ° (6) 
where a is the radius of the molecules, » the viscosity 
of the medium, & is Boltzmann’s constant, and 
T the absolute temperature. 

From the measured relaxation time and the 
measured value of the viscosity, expression (6 
leads to values of the radius a of the molecules 
which are known to be of the right order of magni- 
tude. For example, for ortho-dichlor-benzol in a 
weak benzol solution, it is found that, for a relaxa 
tion time of 3-6 x 10-™ second, and taking the 
viscosity of benzol to be » = 0-00654 poise, the 
radius of the molecules is obtained as a = 1-3 
10-* cm. It is not surprising that the radius of the 
molecules arrived at in this way does not corre- 
spond exactly to the actual size of the molecule, 
because the previously mentioned mutual coupling 
of the dipoles leads to an apparent diminution of the 
relaxation time and in this way the discrepancies 
can be accounted for. The internal friction of a 
| liquid is known to be a function of the temperature 
and this relationship is easily obtained from measure 
ments of the viscosity. Expression (6) then states 
that the frequency at which the absorption maxi 
mum occurs will be reduced as the viscosity increases 
It is most remarkable how well the experimental 
data confirm quantitatively this characteristic. For 
, example, for propyl-alcohol at various temperatures, 
the formula gave values of the molecular radius 
which did not differ by more than 10 per cent. 
among themselves, although the variation of the 
viscosity was over a range of 100: 1. 

The case of Seignette’s salt, or Rochelle salt 
(sodium-potassium tartrate), is of special interest 
Within the temperature range of —18 deg. C. to 
+23 deg. C., and in certain crystal directions, this 
salt has a dielectric constant of from 20,000 to 
200,000. It exhibits saturation and hysteresis, and, 
in an electric field, behaves similarly to iron in a 
magnetic field. The dipole theory also provides 
the explanation in this case. It is now known that 
even in solid substances certain parts are free to 
turn; that is to say, the dipoles can orientate 
themselves. In the case of Seignette’s salt the water 
molecules of the crystal have very evenly distributed 
dipoles and on account of this regularity of distri- 
bution, they are mutually coupled in a particular 
manner by means of the extremely powerful internal 
fields of the structure. If now, a weak external 
field is impressed on the crystal, the internal field 
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assists the external field by the orientation of the | 


dipoles. The consequence is a spontaneous parallel 
arrangement of all the dipole moments and this 
implies a very high value for the dielectric constant ; 
siniultaneously, however, accompanied by high hys- 
teresis, that is, high dielectric loss. 
electric effect in dielectrics is associated with the 
diclectric characteristic. The orientated dipoles 
exert supplementary forces in the crystal and the 
nsequent change of dimensions causes the struc- 
il components to assume new positions of sta- 
The piezo-electric effect, of course, only 
sh extreme values within temperature 
ranges for which the dielectric constant has high 


tt 
bility. 
those 


ws 
V ilues. 
Measurements* taken regarding the performance 
of overhead lines under different atmospheric con- 
ditions have shown that the leakage currents from 
such lines, when coated with hoar-frost, are very 
much greater than in fine weather much as 
50 times—and greater even than in wet weather 
up to four times. In Figs. 12 and 13, respectively, 
on the opposite page, are shown the conductance (in 
micro-Siemens per kilometre) and the damping (in 
nepers? per kilometre) for hoar-frost (curve 1), damp 
and misty weather (curve 2), and fine weather (curve 
3), respectively, for a range of frequency from 
5 kHz. to 50 kHz., and it will be seen from these dia- 
grams that the conductance is nearly proportional to 
the frequency. The increased conductivity in bad 
weather gives rise to increased damping and this 
increases with the frequency. In the range of 
carrier-current telephony on telegraph lines, that is, 
up to about 40 kHz., and in the range of high- 
frequency telephony along high-tension lines, that 
is, up to about 200 kHz., the damping may become 
so large that the operation of such services can only 


as 


be maintained by special means. 

The increased damping in wet weather can be 
largely explained by the increased conductivity of 
the insulators, but this cannot account for the 
immense increase when the lines are coated with 
hoar-frost. The insulators themselves will also be 
coated with hoar-frost as well as the metallic con- 
ductors, and the suggestion has been advanced that 
the increased damping might be due to the increased 
conductance the insulators. Measurements 
have shown, however, that this explanation does not 
account for the observed magnitudes of the damp- 
ing. A further suggestion was that “ skin effect ” 
could force the current to flow largely through the 
coating and so increase the effective resistance 
of the line. While it is true that some current will 
flow through the ice coating, the specific resistance 
of the ice is so high (slightly acidulated water has a 
specific resistance which more than 10* times 
that of copper) that the current which will flow in 
the ice will be exceedingly small. It was only as a 
result of investigations of the electric characteristics 
of ice that the greatly increased loss in the frequency 
gio 10 kHz. was found to be associated with 
the greatly increased absorption of the ice for that 
range of frequency and this has now been proved 
to be the correct explanation of the phenomenon. 

For frequencies up to 10° Hz. water has a dielectric 
constant which is practically the same as for static 
fields, and it is only at still higher frequencies that 
the dielectric constant falls appreciably. The 
dipole molecules of water, therefore, are able to 
follow the alternating field up to such very high 
frequencies because the internal friction is so small. 
The dipole theory of dispersion as applied to liquids 
and gases, under certain conditions, can also be 
applied to solid substances. From this point of 
view, ice will act like a polarised liquid with very 
large internal friction. Consequently, a decrease 
of the dielectric constant may be expected for quite 
low frequencies. investigations have shown, in fact, 
that the dielectric constant of ice in the range of 
audio frequencies falls from the high static value of 
s0, and simultaneously the angle of loss 8 increases 
to a maximum of between 60 deg. and 70 deg. 
\ccording to Wintsch, the maximum occurs at a 
temperature of about 30 deg. C. for a frequency 
f about 2,000 Hz., and appears at lower frequencies 
In the accompanying 


over 


ice 


is 


f 
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the temperature rises. 
* See H. Kaden and K. Briickersteinkuhl, Electro- 
technische Zeitschrift, page 1146 (1934). 
t 1°15 neper = 10 decibels. 


The large piezo- | 
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table are shown characteristic values* for frequencies 
| up to 6,700 kHz. 

| Fig. 14, opposite, shows the values of the angle of 
| loss, tan 4, as related to the frequency for Cellophane, 
| that is, pure cellulose, and for the temperaturés 
+ 30 deg. C., 0 deg. C., and: — 30 deg. C., respec- 
tively. It will be seen that the maximum values 
occur at frequencies of about 5 x 10°, 1 x 10°, and 
0-1 10° Hz., respectively. Although it has not 
yet been ascertained which element in the molecular 
structure is to be taken as accountable for the 





Dielectric Angle of Loss. "Conductivity in 
Frequency | Constant | so Siemens per 
in kHz fice Kilometre 
€ é. | tan 6. | (Calculated). 
| i 
Deg. | 
1-55 56 50 } 1-19 0-59 
5-4 2 68 | 2-47 6-7 
17 3-8 68 | 2-47 | 64-2 
51 2-35 54 1°38 | 362 
260 2-05 is 0-33 | 935 
6700 2-05 0-67 0-012 | 915 
| 





magnitude of the frequency associated with this 
maximum, it is certain that it is a molecular charac- 
teristic which persists in the structure of wood, 


paper, fibre, and Cellophane and which accounts for | 


the appearance of the maximum value at the same 
frequency for all these substances having a cellulose 
base. 








LITERATURE. 


Vagnesium: Its Production and Use. By ERNEST V. 
PANNELL, M.I.E.E., M.1.A.E. London: Sir Isaac 
Pitman and Sons, Limited. [Price 12s. 6d. net.) 

Tue Peter le Neve Foster Lecture on ‘ Mag- 
nesium,”’ which Dr. C. H. Desch delivered in Febru- 
ary of this year before the Royal Society of Arts 
(reprinted on page 265, et seg., of the 155th volume 
of ENGINEERING) dealt at considerable length with 
its metallurgical aspects, but rather less fully with 
the practical details of its use in industry. A some- 
what more comprehensive survey in this respect 
is provided by the present volume, which is divided 
into two parts, covering respectively “The Pure 
Metal” and **The Alloys of Magnesium.” The 
three chapters of Part I, dealing with the general 
properties of magnesium, the sources of supply 
(mainly magnesite deposits), and the principal 
methods of production. Mr. Pannell describes the 
principal methods of extraction in general terms ; 
but, observing that ‘all processes for producing, 
treating and working magnesium and its alloys are 
the subject of letters patent,” advises those inter- 
ested to refer to the patentees. Before doing so, 
they might consult with advantage the references 
appended to each chapter of the book, which are 
conveniently arranged in order of date. The 
majority are quite recent—with very few excep- 
tions, within the past ten years—and appear to 
cover the production and metallurgical fields, and 
that of the alloy user, fairly well. 

The second part of the book is likely to be the 
more important to most readers and comprises six 
chapters dealing, respectively, with the composi- 
tions, heat treatment, casting, working, corrosion 
and protection, and industrial applications of the 
alloys of magnesium. In this part, even more than 
in the former, the engineering and industrial view- 
points are consistently maintained. So greatly 
have the production and use of the metal and its 
alloys developed within the past five years—or | 
even the past three years—that there is now @ large 
personnel actively engaged in fabricating these 
alloys, and interested to follow the latest advances 
in method. To them, Mr. Pannell’s book will 
certainly appeal as an introductory survey which 
wastes no words. Many text-books on metals | 
assume in the reader a knowledge of metallurgy: not | 
yet possessed by the average engineer ; Mr. Pannell, | 
however, recognises the probable limitations as well 
as the requirements of his readers, for which they 
should be grateful. 





* See J. Granier, C.R. Acad. Sci., Paris, page 1313 | 
(1924), also C. P. Smyth and C. S. Hitchcock, J. Amer. | 
Chem. Soc., page 4631 (1932). 





| STEAM CULTIVATION IN 
| ENGLAND. 


By G. E. Fuss. 

| THe first man to use a digging stick in the dim 
|ages of pre-history began to mechanise farming, 
although there could have been no farming in any 
real sense of the word before the digging stick was 
used ; but this argument is a little pedantic, and 
the era of inert animal-drawn implements may be 
regarded as not yet mechanised. Allowing this 
definition, the first step towards mechanising farm 
operations in Britain was the seed drill made by 
Jethro Tull in the early Eighteenth Century. This 
drill comprised in its own structure working parts, 
set in motion when it was drawn along the ground, 
| which fed the seed into one or more furrows at 
|regular distances. At about the same time, a 
thrashing machine was first constructed. The 
second step was the construction of the reaper by 
the Rev. Patrick Bell in the early Nineteenth 
Century. This again was a machine, in the sense 
that it embodied working parts set in motion by 
gearing from the ground wheels. Incidentally, 
neither of these men originated the idea of their 
respective machines. 

Although these three devices were machines, how- 
ever, the introduction of steam power for traction 
is properly the first phase of farm mechanisation ; 
the internal-combustion engined tractor is the 
second. The possibility of using a steam engine for 
this purpose was recognised by an ambitious 
patentee some three centuries ago, if the vague 
terms in which all early patent specifications are 
couched can be so interpreted. David Ramsay, in 
1630, entered a patent for ‘‘ making the earth more 
fertile,” which seems to have suggested that steam 
power could be applied to land transport and, by 
analogy, to the haulage of cultivating implements. 
Some 140 years later, in 1767, Francis Moore, who 
patented “a fire engine to supplant horses,” not 
only for the cultivation of the land but for dragging 
carriages, told his friends that horses were doomed 
and were about to be superseded by steam as a 
motive power. His certainty was so great that he 
sold his own horses and induced some of his friends 
to do the same, so as to escape the inevitable slump 
in horse prices that would follow on the heels of the 
introduction of steam traction.* It was a certainty 
still not shared by a great farmer writing just after 
the Ivel agricultural motor had first been demon- 
strated in 1904, and after steam ploughing had been 
a practical reality for over half a century, who would 
only go to far as to admit that “as an auxiliary in 
wet seasons, or in scarcity of labour, or on foul 
land, 6r to backwardness of preparation, the aid 
of steam may be invaluable. But few farmers can 
afford to own both horse power and steam power 
and without horses they cannot do. The time may, 
however, be at hand when agriculturalists may find 
it not only invaluable, but indispensable, to rely 
upon an arm-that never slackens, never tires and 
never strikes . . . and the Ivel agricultural motor 


|may be the forerunner of further developments.” 


Following closely upon the heels of the sanguine 
Moore, Richard Lovell Edgeworth patented in 

770 a “sort of endless railway’ for the haulage 
of land-cultivating implements, a precursor of 
Boydell’s 1846 patent, which was along the same 
lines, but was actually tried out in the field. Even 
James Watt thought it necessary, in 1784, to pre- 


| tect some ideas that he had, but this did not go 


beyond a notice. These activities were followed by 


| a standstill for 30 years, so far as published patents 


are concerned, but the idea was still simmering, and 
an elaborate specification was patented by a Major 
Pratt in 1810, the probable inspiration of Wren 
Hoskyns’ eulogy of possible rotary cultivation.t{ 
His claim was that ‘Cultivation of land is performed 
in several ways—(1) a series of ploughs revolve on 





* “Mechanical Aids to Steam Culture,” by Robert 
Scott Burn. Jl. of Agriculture, 1857, page 545. Cf. 
* Account of the Application of Steam Power to the 


| Cultivation of the Land,” by John Algernon Clarke. 
| Jl. Roy. Agric. Soc., vol. 20 (1859). 


+ English Farming, Past and Present, by Lord Ernie 
(R. E. Prothero), pages 369-70, 387. (Ed. of 1932). 
Chronicles of a Clay Farm, by Wren Hoskyns (1853). 


+ 
+ 
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a horizontal axis, the ploughs being raised over the | Fowler and Company, of Leeds, showed a steam| machine was drawn forward by horses and the 


ploughed land ; (2) harrows are worked in a similar | draining plough at the Royal Show at Lincoln | steam-driven digger cut away the earth and thyey 


manner ; (3) land is cultivated by means of chains | in 1854, upon which the judges made the obvious 


’ 


it backwards.’ In 1857, he abandoned the anor, 
y 


having tines or grubbers fixed in them, working | comment that the same arrangement could surely | and patented “the attaching of a revolving forker 


longitudinally over two vertical pulleys, one at|be applied to other operations. This remark | behind a locomotive engine, having the Boydell 
each end of the machine ; and (4) by means of an | stimulated W. Smith, of Woolston, Buckingham- | rails upon its wheels.’’ These Boydell rails, originally 
endless chain passing over horizontal pulleys or | shire, an owner-occupier, to make the attempt. He | patented in 1846, consisted of ‘* moveable detached 
carriages placed along the field, one pulley being | bought an engine and tackle, and invented his | parts of a railway [fitted] to the wheels of carrinves, 


on each carriage. To one side of the endless chain | * 


cultivator,” which he immediately worked on his | whereby 


each part is successively placed | its 


a plough is attached, and works alternately between | farm ; and that, for some time, was the only working | wheel on the road or land over which the carriage 


two carriages, the carriages being moved forward | steam plough in the country.* 


It was Smith’s | travelled, each part of the portable railway, when 


as the work proceeds. Thus a carriage on four!|system that became the prototype of successful | down, allowing its wheel to roll over it, the wheel 


wheels, one at each end or side of the field, and a/ steam cultivation because he adopted the use of 


depositing and lifting the parts of the railw in 


locomotive, or portable engine in the centre with | rope haulage by a drum on a stationary engine or | succession.”* This crude pre-runner of the track. 
endless chain and two ploughs, would form the | driven by a stationary engine, and this finally came | laying vehicle enabled a heavy steam locomotive 
details of the project for ploughing a field of land.” | to be the pair of traction engines of common practice | to travel over the land without unduly compressing 
There is no evidence that these ideas were ever|of the late Nineteenth and early Twentieth | it, and therefore to haul a rotary cultivator, a plowch 


tried out in the field, but they may have inspired | Century. 
later designers to produce apparatus of similar; Meanwhile a good deal of ingenuity, money and 


or any other cultivating implement, or to haul 
either produce or manure, so that horses ild 


design, which came into common use about 50 years | time was wasted in the production of steam diggers | quite be dispensed with; or so the inventor was 
later. |or rotatory implements. These formed so definite | convinced. 


Some other patents were taken out between} a break with accepted methods that they had an 
Major Pratt’s and 1832, among which two more are | inevitable attraction for original minds, and Dan 


Clarke was particularly enthusiastic about Usher's 
invention, patented in 1849; although Forhes, 


worth mention, because they were in principle much | Pigeon, writing in the Royal Agricultural Society’s | who played an important part in its development, 


the same as equipment of later date that was | Journal of 1890, went so far as to say that “* the 
successful. In 1812, Messrs. Chapman took out a | introduction of steam ploughing was long retarded 
patent for a ‘“‘ steam carriage with a rigger working | by the firm hold which the idea of rotary cultivation 
on a stretched chain or rope, secured at both ends by | had taken upon the public mind, thanks in a great 
anchors.” This principle of “ rigger traction” for | measure to the clever writings of Mr. Wren Hoskyns, 
hauling ploughs was adopted with numerous modi- | and large sums of money were spent in demonstrating 
fications by many inventors, and by 1857 had had | the impracticability of the plan before agricultural 
very considerable success. Twenty years later, | enquiries settled down to the conviction that they 
in 1832, Joseph Saxton patented a system of | must seek the solution of the steam tillage problem 
“ differential pulleys,” part being applicable to the | in haulage.’”’ One of the most sanguine of the 
working of ploughs, an endless rope being used to | admirers of the rotary principle was John Algernon 
give motion to a windlass to which the ploughs, etc., | Clarke, whose report on the subject fills many pages 
were attached. There is a complete absence of | of the Royal Agricultural Society’s Journal for 
evidence to show whether these written descriptions | 1859. His conclusion then was that ‘* with so much 
ever became working machines. | evidence in its favour and so much mechanical and 
One did do so in the same year. It was the patent | agricultural intellect at work upon it, the revolving 
of John Heathcote, of Tiverton, Devon, and was| steam digger has every prospect of vanquishing all 
designed to give traction by a direct pull from a obstacles, and entering on a career of success.” 
stationary engine. ‘“‘One end of a dragrope is| Forbes, who had a good deal to do with Usher's 
fixed on to a long drum situated longitudinally | invention, which was of this type and proved 
over the boiler and in length equal to the length of | impracticable, was able to say only a few years 
the field, coiled upon it. The rope then passes to | later (1866) that Clarke’s prophecy had “ entirely 
the opposite headland round a large pulley there | misgiven.” The system, however, played an integral 
of an auxiliary carriage, which serves for an anchor. | part in the development of steam ploughing, and 
The rope then returns and is fixed to the opposite | to make the story complete must be described not 
end of the long drum. To one side of this rope the | only for this reason, but for the interest of some of 
plough carriage is fixed. The drum is then set | the more peculiar pieces of mechanism proposed and 
in motion, when it coils up one end of the rope as it | even constructed. 
gives off the other, the engine carriage and auxiliary A necessary result of Clarke’s enthusiasm for the 
carriage moving along opposite headlands as the rotary principle was that his report is very detailed ; 
work of ploughing advances.”* The machine was | it can be only briefly summarised here. Not all the 
tried out on Chat Moss in 1834 and Sir John Forbes, | rotary cultivators were designed explicitly for steam 
who saw it at work there, said in 1866 that the plan| power. For instance, in 1846, Bonser and Pettit 
was that still adopted, the plough passing between | patented a tiller which was in the form of a cylindri- 
the engine and an anchor. One plough went back | cal shaft with a number of radial cutters, prongs or 
and forth, and turned a good furrow slice, but turn- | tines, straight or curved, attached at right angles 
ing over the surface of a peat bog was a special job | and arranged round it helically like a screw. It 
and too limited to arouse general interest. The pro- | was set at the back of the machine, its axis at right 
jectors were afraid to tackle ordinary cultivation, | angles to the line of travel, and caused to revolve 
for which the wire rope, not then in commercial | rapidly by toothed gearing in the same way as the 
production was essential, and they lost the 12,000/. | wheels of the carriage, so that the cutters entered 
spent in bringing out their invention.t the soil downwards, tossing the crumbled earth 
The Highland and Agricultural Society offered | backwards and tended to propel the machine 
a prize of 500/. for the first successful application | forward. This was intended for horse traction, but 
of steam power to soil cultivation, but this was | the inventors also contemplated using steam power, 
withdrawn, after six or seven years, in 1843. In| and Clarke comments that an engine mounted on 
1848, Robert Ritchie produced his Farm Engineer,|the platform and driving the travelling wheels 
Which dealt with the types of steam engine avail- | would have made it like some subsequent inventions ; 
able for farm work, but mainly in connection with | notably Romaine’s cultivator, patented in 1853, 


driving thrashing machines; and he categorically | which at first carried an engine to drive the culti- | done. 


stated his conviction that ploughing by steam | vator, but was hauled by horses, a sufficiently 
power was a chimera. Hansuns gave him the lie | incongruous job, afterwards fitted with gearing to 
next year by cultivating about 60 acres with the | make it self-propelled. 
plant of Barrett and Exall, and many other ideas} More or less similar horse-drawn rotary imple- 
were in embryo then. Lord Willoughby exhibited | ments were patented by one Paul in 1847 (a revolving 
a system at the Great Exhibition of 1851; Lord | drain cutter and a revolving sub-soiler); and Sir | 
Tweeddale tried one produced by Tulloch; and | John Scott Lillie patented a tillage apparatus, either | 
Messrs. Fiskin, of Newcastle, showed a working | driven by gearing from one of the travelling wheels, 


considered it a failure; but that was some years 
after Clarke's report was issued. Clarke's description 
states that “A portable steam engine is mounted 
upon a framework mainly supported by a pair of 
broad-felloed wheels or a wide roller and also by a 
front pair of wheels turning in a transom for steerage. 
A lever frame at the back of the carriage supports 
a horizontal transverse shaft, which may thus be 
raised or lowered at will, and both this shaft and 
the main bearing wheels are driven by toothed 
gearing from the engine crankshaft the wheels 
rotating so as to give a slow progressive motion to 
the machine, and the shaft revolving at a greater 
though moderate speed. On this shaft are fixed 
four or more discs or plates, each carrying three 
ploughs of a curved form, so arranged that no two 
shares strike the ground at the same instant. 
These ploughs penetrate the earth in the opposite 
direction to that in which the machine is advancing, 
thus propelling it, the spur wheel on the carriage 
wheel regulating the rate of advance.” This was 
supposed to allow all the engine power to be applied 
to the digging shaft, the forward movement being 
aided by the thrust of the diggers. It was a part 
of the controversy whether more power was used 
in hauling rope-drawn implements or moving the 
engine itself over the land with the implements 
attached. Forbes’ conclusion was that the amount 
of power required to carry the whole machine over 
uneven ground rendered it quite unmanageable and 
that this was a fatal objection to the system. 
Wren Hoskyns, whose pungent criticism of the 
proposal to haul ploughs by steam had perhaps 
been responsible for the direction of men’s thoughts 
towards rotary cultivation, himself patented an 
idea in 1853, but did not build a machine. About 
| the most ambitious of all the inventors who dealt 
in direct haulage was P. A. Halkett, the inventor of 
the “‘Guideway Steam Agriculture.”+ The first 
| necessity of this system was to lay down permanent 
rails (or “‘ guideways *’) across the land at intervals 
| of 50 ft. or more, on which to run a locomotive 
cultivator, driven by its own power and having the 
various implements attached to its under sid 
| On the headlands were other rails, and a shunting 
engine for transferring the cultivator from one set 
of rails to another. All the ordinary implements 
could be used by this system and it was claimed 
that the work was very cheaply and efficiently 
Ploughing, hoeing, scarifying, harrowing, 
drilling or dibbling seed, reaping (cutting and 
delivering)—all at a few pence an acre—followed 
upon the necessary capital outlay for rails of 10/. 
an acre in timber and 20l. an acre in brick and 
angle iron, plus, of course, the cost of the machines. 
A special rotary cultivator could also be used. It 
was like a long-toothed Norwegian harrow, or spiky 
roller, and was carried forward endwise, or in the 
same direction as its length, revolving at high 


machine at the Royal Society’s Show at Newcastle | if horse-drawn, or more directly from a steam | 
| 


in 1855. This apparatus was demonstrated on a 
small farm in Perthshire and got a small money 
prize from the Highland Society. Messrs. John 








* R. 8. Burn, op. cit., pages 546-7. 
t “The Progress and Present Position of Steam as 
Applied to Agriculture.” JI. of Agric., 1865-6, page 493. 





| engine placed upon the machine, the carriage itself | velocity by driving shafts and bevel gearing from 
| being propelled by the engine winding along a fixed | the engine. This made a very fine seed bed and 
rope. Another of these curiosities was patented | . -— 
by John Bethell in 1852. It was a rotary digger| * R. S. Burn, Jl. of Agric., 1865-6, page 548. (A 


attached to an agricultural steam engine. “ The | similar, but somewhat later, device was illustrated on 
_ page 95 of the 151st volume of ENGINEERING.—ED., E.). 


t “ Steam Culture,” Jl. of Agric. (1861). 











* Sir John Forbes, Bt. JI. of Agric., 1865-6, page 493. | 
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was known as the “ comminstor.” It was certainly | Shropshire, added a guide to the windlass for adjust- | estate with copper pipes and on the other with gal- 


| ing the coils of rope which traversed to and fro by vanised pipes. Of the 1,000 installations on the estate 
[here were other inventions of the same general | means of a double screw like “the Scandinavian | fitted with copper pipes, 50 per cent. had failed in 
four years, whereas on the other, which consisted of 


type, and attempts to design rotary cultivators for printing press.” Howards, of Bedford, also made i. Siete: on dee hel mad i ww 

3 : : . ; a ; : dene ‘ f . no failures had occurred at the time of 
use with steam went on sporadically until the | a self- winding windlass, the motion “ being in- inspection, which was six years after the houses had 
‘eighties. None, however, ever became widely used | geniously adopted from the endless rack of Baker’s | peen erected. The second case concerned two neigh- 
and they have been dubbed by Scott Watson as patent mangle”; and so it went on. bouring estates, both in this instance being equipped 
“revivals of hope in rotary tillers and steam| The development of the portable steam engine | with identical copper pipe-galvanised tank installa- 
** Like many other things, these had to | and of the traction engine are well known. Already, | tions, but operating on different water supplies. On 
one estate every installation failed in four years, 
whereas on the other no failure had been experienced 


ingenious. 





diggers.’ 
wait the coming of the internal-combustion engine | in 1848, the subject had occupied most of Robert 
and the crawler track before they became really | Ritchie’s Farm Engineer, which has been referred | ' 10 Ss, ecreetadicie tl anne Renta Oh , 
practicable. to above; and Robert Scott Burn contributed a of h age , lesan 4 ae ae AE COS SENS 
M hile, rope haulage of tillage implements | full-dress series of articles on “ The Steam Engine |°. °r “re® gee Basee lrmscete pyadrodensceng ts sts 
piran-\ x e.. e 8 I yest egg ak: aa : <i 4ngIN€ | trouble had occurred possessed an average copper 
actuated by steam power had proved more practical | and its Application to Agriculture to the Journal |content of 0-032 part per 105, while corresponding 
than rotary cultivation. Perhaps the simplest form | of Agriculture in 1855, dealing almost entirely with samples from the other estate contained only 0-003 part 
was that produced by Messrs. John Fowler and | the design and construction of different types. By | per 10°. The reason for this difference, presumably 
Company. It consisted of a combined engine and | then the stage was set for the practical application | due to the different capacity of the two supply waters 
haulage drum at one end of the field and a self- | of steam power to tillage operations. to dissolve copper, was confirmed by the fact that free 
propelling perpetual anchor and pulley at the other,| Clarke estimated that there were 8,000 portable | carbon dioxide” (which largely governs cupro-solvency) 
r. ener ue ? rw . , ‘ é : . was present to the extent of 0-41 part per 10° in the 
both moving slowly along the headland co as to be | steam thrashing engines in use by the year of the | ~ vi h there. fail 
; - ra he ork hile the plough or other | Great Exhibitio anie ton mein oi a antatle | water supplying the estate where failures occurred, 
always opposite the work, while the } en 7 a a Se ate F | whereas the water on the other estate only contained 
implement was hauled up and down the land | engine was first exhibited at the Royal Show at|-11 part per 10°. With regard to the investigation 
between them by an endless wire rope. Instead of | Liverpool in 1841. Five years after this innovation, | of other cases of premature failure, 41 samples of water 
coiling on a barrel, the rope was gripped by passing | there was still only one steam engine shown at | were analysed; the carbon dioxide content of these 
round grooves on a drum with its vertical axis | Newcastle in 1846 ; but at Worcester, in 1863, there | ranged from 0-3 to 3-6 parts per 10°, while only 
. 9° 7 “1s ae j y “5 Ds 
placed underneath the boiler. A balance plough, | were 135, and one of the exhibitors, who had made | 11 samples contained less than 0-5 part per 10°. 
cultivator, subsoil plough, harrows, etc., were avail- | a single steam engine in 1845, averaged an output of | Occasionally, copper installations were found to have 
. Sa pale ie . , . . RO as ons influenced the life of the galvanised cold-storage cisterns. 
able for use with this set, and the engine could be | 488 engines in the four years 1859-62, and 373 steam This w nati tanned wile my: “es 
‘ ; ay : . J " t fi J i thrask in — cl “tn ¢ © anne Five thousa: d 18 was sometimes recorded with extreme y aggressive 
driven under its ow n powe r from fiel« o held or on sning ae nes pe n m. n | cupro-solvent waters where copper service pipes were 
common roads : but it had to have one or two horses | were then said to have been sold by one maker installed. More usually, however, it was the result 
in the shafts to steer. Ten sets of this machinery | between 1852 and 1864, but mainly these engines | of badly designed installations in which the cold cisterns 
had been supplied by 1859 to farmers in widely | were used for driving either portable or stationary | were placed so close to the hot containers that a con- 
scattered parts of the country, namely, Wiltshire, | thrashing sets, or barn machinery for grinding, | siderable amount of back circulation took place. All 
1; Oxford, 2; Norfolk, 1; Essex, 1 ; Staffordshire, | chaffing, pulping and slicing various kinds of feed | the cases of this nature investigated were confined to 


1; Surrey, 2; Kent, 1; Scotland, 1; and 25 other | for livestock.* Small farms and little fields were | *!/-copper hot systems (i.c., copper pipes and copper 
. hot cylinders) in which the copper content of the 











seta were to be delivered by August of that year. | still an obstacle to the general adoption of steam | circulating water often reaches a relatively high value. 

Another system of rope haulage was that patented | cultivation. | There was no evidence in any of the cases examined 
by J. A. Williams, of Bayden, Wiltshire, who made | (To be continued.) that increased corrosion of galvanised iron was caused 
some of the earliest experiments in steam cultiva- by direct electrolytic stimulation. For example, no 
tion. His method was to use a portable windlass, | localisation of corrosion near the copper pipes was 


observed, nor, on insulating the pipes from the con- 


attached, when required, to a portable engine, both THE PROBLEM OF COPPER AND '°” a Sectria’t ot aa ; 
shifting together along the headland opposite to the | GALVANISED IRON IN THE SAME | ‘tet Is ceecaed therefore men Sault at the 


ploughing. Another of his arse was & pitch- | WATER SYSTEM.+ practical survey, that any increased corrosion of 
chain wheel and pinion for making engines self. | oe ; ? — galvanised components of water installations brought 
propelling. The engines used were those originally | By L. Kenwortny, M.Sc., A.R.C.S. about as a result of using copper pipes, was almost 
purchased for driving a thrashing drum. | Dcrrne the course of an investigation by the British | entirely due to extremely small amounts of copper 


Smith, of Woolston, has been referred to already. | Non-Ferrous Metals Research Association on the | dissolved by the water and subsequently deposited 
The apparatus he designed was made by J. and F. | corrosion-resistance of zinc coatings, the investigator's | 0n the galvanised coatings. In fact, in some cases the 
Howard, of Bedford, and consisted of an engine, | attention was first directed more than 10 years ago to | amount of copper which had been deposited on the 
a separate windlass upon travelling wheels, anchors, | the practice of installing hot-water systems in which inside of a container was so great as to be readily 
| copper circulating pipes are connected to galvanised detected visually. , : : ; 
| hot tanks or cylinders. It was suggested that such an Preliminary Laboratory Experiments in Stagnant 
arrangement was deleterious to the life of the galvanised | Solutions.—In order to determine to what extent small 
| hot-water container, and a number of premature | 4mounts of copper in solution affected the attack of 
failures in such systems were cited to support this view. | Zinc and galvanised iron, specimens of these materials 
On theoretical grounds there appeared to be some | were immersed in dilute solutions of 22 parts per 108 of 
In the first place, | calcium chloride and 8 parts per 10° of calcium bicar- 
| bonate and in softened and untreated tap-water (at 50 
| deg. C.), containing small amounts of copper (from 0-05 


snatchblocks, ropes, rollers, cultivators, a double- 
breasted trench plough and a subsoiler. This gear 
was used on what was known as the rectangular 
method, the ropes enclosing the land to be tilled, 
not quite rectangularly but passing round two fixed 
and two movable snatchblocks, arranged so as to justification for this suggestion. 
cut off one corner of the plot. The windlass was | trouble might be caused owing to the very slight but 
belt-driven by any common portable engine of | definite solvent action of certain waters on copper, | be : ~hegg tin 
7h.p.or more. Even more of this apparatus had been | Since the copper taken into solution might be deposited | part to 1 part per 10°), and, for pena “agp a similar 
sold by 1859 than of Fowler’s, and were distributed | 0" the galvanised coating. This would give rise to | copper-free solutions. (To prevent the precipitation 


in the following counties :—Bedfordshire, 2; Berk- | numbers of short-circuited electrochemical cells, the at ' cena Wineoenene © wee aaeiaty SS Sete Sante 
nas : et a ‘~ ieee _ | deposited copper acting as cathode and the surrounding | to maintain a small excess of carbon dioxide by keeping 
shire, 2; Buckinghamshire, 10; Cambridgeshire, 1 ;| >i. as anode. Secondly, direct electrolytic action | the solution in contact with an atmosphere containing 
Gloucestershire, | ; Hertfordshire, 1 ; Huntingdon, | might occur; this would be detrimental to the zinc,|1 per cent. carbon dioxide). The experiments were 
2; Lincoln, 2; Northamptonshire, 4; Norfolk, 4 ; being the less noble metal, although in normally hard | carried out on small sheet specimens 3-0 cm. by 1-7 cm. 
Oxfordshire, 1 ; Staffordshire, 2; Warwickshire, | ;| waters one would expect the action to be partially immersed vertically in 300 cc. of solution contained in 
Wiltshire, 3; and Yorkshire, 2. There was also | stifled after a time by the formation of a protective 500-ce. flasks. All the specimens were degreased and 
one in Ireland and one in Scotland. Various | = ini _— P bi - ee ae brawn ay agra pete 
P “ : i : . ne preliminary examination of certain bi-metal | Spe ens were re! 
yi gee for driving the windios end ‘“ ee | installations in situ gave very strong indications that, this treatment. The solutions were renewed after 
disposition of the rope over anchors and rope | in some cases, copper circulating pipes did accelerate | periods of 3 to 4 days up to a total time of immer- 
porters were devised by other nimble brains. Messrs. |}. corrosion of galvanised hot-water containers to sion of 14 days, after which the specimens were cleaned 
Chandler and Oliver, of Hatfield, hung winding | which they were connected. On the other hand, it | (in 10 per cent. acetic acid) and reweighed. In all the 
drums on a suitable extended hind axletree of a| must be emphasised that other instances were discovered | solutions, the addition of as little as 0-05 part of 
portable engine, one on each side of the boiler, | where no harm had resulted from such a combination. | copper per 10° caused a decided increase in the attack 
driving the drums by toothed gearing from the | It seemed desirable, therefore, to undertake a thorough | of zine or galvanised iron. The attack was enhanced 
engine crankshaft. This admittedly made _ the | investigation of the problem, with a view to determining | by increasing the amount of copper, although the 
engine a heavy and cumbrous piece of machinery ; the conditions favourable and unfavourable to this smallest addition tested nog part per 10°) had pro- 
moreover, it was not placed in a corner of the field bi-metal type of installation. . berm Sr op gues . <a " 
Mie ag P Of the cases of premature failure of galvanised tanks| Visually, the effect of copper was very marked, 
like Smith’s rectangular system, but halfway down lor cylinders connected to copper pipes which it was severity of pitting and darkening of colour increasing 
one side, which obviously made the handling of the | possible to investigate fully, two provided exception- | on both zinc and galvanised iron specimens with the 
ropes more complicated. ally valuable information. The first of these concerned | amount of copper added to the water. Moreover, in 
Another windlass was designed by Hayes, of | houses on two estates erected by the same builder at | the case of galvanised iron, the cut edges of all the 
Stony Stratford, somewhere near Smith’s farm. about the same period, operating on the same water | vo ? . 
The two drums were driven from riggers (? pulleys), supply, and equipped with identical hot-water systems, | * The free carbon dioxide of a water is estimated by 
placed on the frame between them, by belt from ‘the | except that galvanised tanks had been fitted on one | titration with sodium carbonate, using phenolphthalein 
. . Pi, sae }as an indicator. Throughout this report the term “ free 
engine, being thrown in or out of gear by shifting * “ Agricultural Progress and the Royal Agricultural | earbon dioxide content ” is based upon this assumption 
the belt from one rigger to the other. A slack or Society,” by H. S. Thompson: Jl. Royal Agric. Soc., | and should not be confused with the term “ aggressive " 
dead rigger (a loose pulley ?) carried the belt when | yol. 25 (1864). Cf. Ernle, English Farming Past and | carbon dioxide, which is used by some investigators to 
the drums were not working. Massey, of Newport, | Present, page 370. describe the carbon dioxide in excess of that necessary 
— — + Paper presented to the Institute of Metals for | to maintain in solution the calcium bicarbonate present 
in any particular water. 




















* History of the Royal Agricultural Society (1939). ' written discussion. Abridged. 
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specimens immersed in water containing copper were 
covered with rust after 4 days, whereas no trace of 
rust was visible on the specimens in water free from 
copper, even after 14 days. From the analysis of the 
solutions after the test, it was clear that the reaction 
which had taken place was not entirely to be attributed 
to simple replacement. For example, in the solution 
containing 8 parts of calcium bicarbonate and 0-05 part 
of copper per 10°, the zinc specimen suffered a loss in 
weight of over 10 mgm., but the copper removed from 
solution only amounted to 0-14 mgm. In these dilute 
solutions, therefore, although simple replacement, 
resulting in the deposition of minute particles of 
metallic copper, can be regarded as the first stage in 
the process, the loss in weight of zinc as time goes on 
must be mainly due to corrosion at the surrounding 
anodic areas. The proportion of zinc attacked which 
results from simple replacement naturally rises as the 
concentration of copper in solution increases and as the 
time of immersion decreases. Thus it was shown that 
only simple replacement occurred when zine specimens 
were immersed for 30 minutes at 50 deg. C. in a series 
of copper solutions ranging from | part per 10° (the 
ipper limit examined in the experiments previously 
described) to 7,650 parts per 10° (the concentration 
used in the Preece test). The ratio of the weight lost 
by the zine to the weight of copper abstracted from 
solution was in each case in exact agreement with the 
ratio of the equivalent weights of the two metals. 


TABLE I Experiments to Show the Effect of Contact with 
Metallic Copper on the Corrosion of Zine (64 hours 
at 40 deg. C.) 


Copper in 


Loes in Solution 
Flask Weight of at End 
N Arrangement of Specimens Zine a ane 
No of Test 
Specimens : 
Part per 
mgm 10 
l Zine specimen connected with 8 0-004 
small copper specimen 
2 Similar to Flask (1), but speci- 12 0-028 
men not connected 
3 Zine specimen connected with 10 0-005 
large copper specimen 
4 Similar to Flask (3), but speci i2 0-052 
men not connected 
5 Zine specimen alone 4 0-004 
6 Small copper specimen alone 0-060 
7 Large copper specimen alone 0-090 


Experiments were conducted with various com- 
binations of copper and zine specimens, connected and 
unconnected, immersed in flasks containing 200 cc. 
of a hard public-supply water A, the analysis of which 
is given later. The arrangement of the specimens in 
each flask and the experimental details of the tests 
The zine specimens and the small 
copper specimens were 3 cm. by 2 cm., and the large 
copper specimens 6 em. by 2 cm. Connection between 
the two metals was made by copper wire passing 
through glass tubes outside the liquid, the immersed 
joints being protected by wax. In each case the dis- 
tance apart between the zine and the copper specimens 
was | cm. In addition, at the end of the test, the 
copper content of the water in the flasks was deter- 
mined. The results obtained are given in Table I. 

Where the two metals are immersed in the same 
liquid, the effect of making connection between them 
has decreased rather than stimulated attack on the 
zinc. In other words, the zinc specimen suffered less 
sacrificial attack in protecting the copper than when 
it was subjected to a more concentrated solution of 
copper as the result of the copper specimen being un- 
protected. It must not be inferred from this, however, 
that bonding copper pipes to galvanised water-con- 
tainers would necessarily reduce any attack of the 
container. For example, visual inspection of the 
specimens after the test showed that the protection 
afforded to the copper by contact with zinc diminished 
as the distance from the point of connection increased. 
This is to be expected on theoretical grounds on 
account of the relatively high resistance of the water 
in comparison with the other portions of the cell circuit. 

(To be continued.) 


are shown in Table I. 








PostT-WAR PLANNING IN CANADIAN CITIES.—Montreal’s 
Advisory Committee on Planning has recommended a 
eo-ordinated programme for post-war employment, 
which would involve public works of an aggregate value 
of 20 million dollars. The first item on the list would be 
the improvement of the water supply, a need of long 
standing. Street improvement, park development, and 
the erection of public buildings are among the other 
items on the programme. The city of Winnipeg has also 
prepared a programme of construction schemes, including 
slum clearance, housing, street paving, additions to its 
hospital, viaduct and bridge construction, and the 
building of schools. The city of Regina has recently 
appointed a co-ordination committee and is receiving 


suggestions from various groups of citizens. 


ENGINEERING. 


HYDROSTATICALLY-OPERATED 
CHEMICAL DOSING PUMP. 


THE pump illustrated on this and the opposite pages 
has been designed by Messrs. Hydrautomat (1931), 
Limited, Victoria Station House, London, 8.W.1, for 
the dosing of water with very low flows of various 
chemical reagents, and to be operated with hydrostatic 
heads of the order of 5 lb. per square inch. It is thus 
a useful addition to the range of hydrostatic pumps 
manufactured for heavier duties. Modern methods of 
water treatment involve the accurate dosing of flowing 
water with reagents for coagulation, softening, scale 
prevention and _ sterilisation, such chemicals being 
alumina sulphate, sodium aluminate, caustic soda, 
lime, trisodium phosphate, ammonia and_ chlorine 
solutions. The hydrostat has been very fully developed 
as a pump for this duty and units are available for all 
requirements, the range extending from machines 
which meter and dose directly the whole of the raw 
water undergoing treatment, and are therefore of a 
size proportional to the rate of flow, down to small 
machines which operate on a by-passed fraction of 
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the total flow, and which, if so required, can be 
manually controlled to suit the working conditions. 

The pump with which we are now concerned is of 
this latter class and is the smallest that has yet been 
developed. It can be installed in conjunction with a 
Venturi tube or orifice plate to operate on the differential 
head thus set up, its rate of working responding to 
variations of this head to give accurate dosage control 
over a range of flows from the maximum down to about 
30 per cent. of the maximum. The machine can also 
be used as a constant-speed pump, subject to hand 
regulation, with the advantage that the quantity of 
water for operating it, drawn from any convenient pres- 
sure supply which is reasonably clean, is very small. The 
design is such that the delivery head of the chemical 
pumps can be equal to the operating water pressure. 
The machine can therefore be used to inject chemical 
solutions into a low-pressure water main, a small flow 
of water from the same main being used to drive it. 
The consumption of water for the latter purpose may 
be anything up to about 5 gallons per minute, the rate 
depending on the amount of chemical solution required 
and on the delivery head. Either one or two separate 
chemical pumps can be driven by one hydrostatic unit, 
each pump having a capacity up to two gallons of 
solution per hour. The strokes of the chemical pumps 
are independently adjustable in order to permit accurate 
regulation of the chemical dosage. 

The general arrangement of the machine will be 
evident from Fig. 1. The upper part is the hydrostat 
motor, which consists of a diaphragm subjected to the 
pressure of the actuating water on alternate sides so 
that a reciprocating movement is given to a rod con- 
nected to the diaphragm. The rod, seen projecting 
from the bottom cover of the hydrostat, is connected 
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| to a crosshead carrying the plungers of the two chemical 


|pumps which are mounted on the base plate. he 
}pumps are of the single-acting plunger type and 
have an improved design of suction valves and de}i\ ery 


valves in order to maintain a reasonably constant 
| volumetric efficiency at various lengths of stroke 
and at various speeds. The rod seen between the 
plungers is a guide rod. The hydrostat movement 


is controlled by a hydraulically-operated distributing 
valve and a mechanically-operated pilot valve, the 
latter being actuated directly by the diaphragm e 


hydrostat is illustrated in detail in Figs. 2 to 5, oppo. ite 
The overall height of the unit shown in Fig. 1 is appr:xi 


mately 2 ft. and the floor space occupied is ut 
1 ft. 3in. by 1 ft. lin. The total weight is about 1 ewt., 
the weight when fitted with only one pump beir if 


course, less. 
While the sections, Figs. 2, 3 and 4, show clexrly 
the actual disposition of the distributing valve and the 


pilot valve relatively to the diaphragm, the oper 
of the hydrostat is not easily followed from them 
\ diagrammatic view, Fig. 5, has, therefore, been 
reproduced, in which the various elements have en 
separated and the system of ports has been indicated 


by hypothetical pipes. For simplicity, the me 
reference letters have been used in all four illustrations 
The diaphragm is indicated at a, the pilot valve oper. 
ated by it is shown at 4, and the distributing valve 
which controls the supply of actuating water to the 
diaphragm is shown atc. Of the pipes shown in Fig. 5, 
only that marked d actually exists. This pipe is 
prominent in Fig. | and is also shown in Figs. 2 and 4 
It is obviously necessary, since it enables the cover of 
the diaphragm casing to be removed. It provides 
passage from the distributing valve to the undersic 
of the diaphragm. The other passages indicated as 
pipes in Fig. 5 are all drilled in the body of the dia- 
phragm casing. The pressure inlet is at ¢ and the 
exhaust outlet at f, in Figs. 2 and 4. They are seen in 
Fig. | as tapped holes side by side above the pip: 

It will be realised from Fig. 5 that with the distributing 
valve in the position there shown, the pressure water 
has access to both the top and the bottom of the pilot 
valve through the passage g, and that there is pressure 
on the underside of the diaphragm through the pipe d, 
while the upper side of the diaphragm is in connection 
with the exhaust outlet f, through the passage h. 

The distributing valve is hollow and has ports in 
the shell, but the ends are plugged and there is no opet 
ing through the valve to divert the flow of the exhaust 
from the underside of the diaphragm. It will be 
noticed that both valves are shown in Figs. 2 and 3, 
in the same positions as they occupy in Fig. 5. Refer 
ring more particularly to the last figure, the distributing 
valve is held over to the left by pressure on its right 
hand end, the pressure being supplied through the 
upper branch of the passage g and the passage i. The 
left-hand end of the valve is open to exhaust, the course 
of the discharge being through the passage j, the insic 
of the piston pilot valve and the passage k, the latter 
communicating with the main exhaust outlet /, as 
indicated by the chain-dotted line. The pressure water 
having been admitted to the underside of the dia- 
phragm, moves it upwards and by the time it has 
reached the top of the stroke the pilot valve has bee: 
pushed up also, so that the pressure water is delivered 
to the left-hand end of the distributing valve through 
the lower branch of the passage g and the passage j 
and the valve is moved over to the right At the same 
time, the passage ¢ is connected to the exhaust passage { 
The pressure water has then to be admitted to the 
top of the diaphragm through the passage A and the 
water underneath the diaphragm discharged through 
the pipe d 

These two conditions are effected as follows. The 
movement of the distributing valve to the right cuts 
off the communication between the inlet ¢ and the 
pipe d, and opens that between the inlet and the 
passage h. Pipe d then opens into the annular space 
at the extreme left and the exhaust water escapes 
through the hollow shell of the distributing valve, 
which it enters and leaves through the circular ports 
shown, and leaves from the outlet f. The downward 
movement of the diaphragm completes one double 

| stroke of the pump and the cycle then recommences 
The description refers to the unit in its simplest form 
| as illustrated, but the design covers certain refinements 
to meet particular conditions. In order to adjust the 
flow of liquid, manually-operated valves can be fitted 
in the passages / and ), indicated at / and m, respec- 
tively. Optimum running conditions can be obtained 
by varying the degree of traverse of the distributing 
valve, which alteration, when required, is made by 
means of adjustable screw stops passing through the 
screwed plugs which form both covers and non-adjust 
able stops for the valve, and are clearly shown in Fig. 4 
The length of stroke of the diaphragm and, therefore. 
of the pump plungers, can be varied by means of 

screw device in the socket of the diaphragm housing 
the collar on the end of the valve spindle, so that th 
free movement of the diaphragm is restricted. Neither 





 . 











JULY 30 1943. 











HYDROSTATICALLY-OPERATED CHEMICAL DOSING PUMP. 


MESSRS. 


GN 


7 





Whe Vllbltltlty® 

A I~ RRO J 

WMartlititllti~ 
Zh 


58) 


Ny 


d OH = Ars 





of these two last-mentioned adjustments is shown in 
any of the illustrations. 

Further, under certain conditions, it may be desir- 
able to delay the response of the pilot valve to the 
diaphragm movement. It should be noted that the 
movement of the pilot valve does not necessarily follow 
that of the diaphragm throughout the whole stroke 
of the latter; this will be evident from the “ play ” 
of the valve-spindle collar in the socket. When this 
delay is required, the tail rod of the spindle is made of 
smaller diameter than the operating part, with the 
result that there is a differential pressure on the pilot 
valve which tends to hold the valve down when the 
upper side of the diaphragm is open to exhaust and, 
conversely, to hold the valve up when the upper side 
of the diaphragm is subjected to pressure. The pilot 
valve is thus held by the pressure liquid in its end 
positions until it is displaced by the movement of the 
diaphragm. These modifications indicate the flexi- 
bility inherent in the pump. The machine is manu- 


factured by Messrs. Glenfield and Kennedy, Limited | 


Kilmarnock, and is distributed by their subsidiary 
company, Messrs. Hydrautomat (1931), Limited. 





L.M.S. LOcoMoTIvVE “ City oF LONDON ”’.—-The London 
Midland and Scottish Railway ‘‘ Coronation ’’-class 
Pacific locomotive No. 6245 has been given the name of 
“ City of London ”’. 





GLENFIELD AND KENNEDY, LIMITED, KILMARNOCK. 


Fig. 3. 
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HOT-AIR DUCTS OF NON-METALLIC | air have also to serve as ventilating fans in the hot 
| weather; approximately 400,000 sq. ft. of sheet steel 
MATERIAL. | would have been required for the ducts. 

Ix the article on coal-fired heaters for workshops,| The decision to substitute non-metallic material for 
which appeared on page 277 of the issue of ENcrnrER- | sheet steel was reached after an investigation had been 
1nG for April 2, 1943, reference was made to the ex- | made of other installations in which it had been used, 
pedients adopted to conserve steel in the United States | difficulties having arisen from stresses set up on the 
in the construction of such air heaters. Since the | material by the use of connecting bolts, which caused 











La 
WN 





lle 
MS 


VA 













publication of that article some particulars have 


reached us of a further method of replacing steel, which, | 
since it can be practised in other directions than that | 
of the particular air heaters referred to, may be of | 


interest. It is due, of course to the manufacturers 
of the air heaters described in the previous article, 


Messrs. Dravo Corporation, Machinery Division, Pitts- | 


| portions of the ducts to fail in service. The result of 


this investigation was the adoption of a method of 
connection in which bolts were eliminated. The 
ducts are square in cross-section, in lengths of 4 ft., 
each side consisting of a light steel frame in which 
a sheet of the non-metallic material is held by clips. 
The frames are assembled by spot-welding and as the 











Although the heaters | maximum thickness is 20 U.S. gauge, (0-0375 in.) the 
function normally by discharging warm air directly | weight of steel is small. The sheets are simply in- 
into the workshop, there are occasionally cases in | serted into the frames and the clips bent over, the 
which air is required to be delivered to distant points | non-metallic material being neither drilled nor put 
through trunks or ducts. It is common practice to | under any stress during erection or service ; it is free 
make these of sheet steel, but there is no reason why | to expand or contract in the frame. The ends of the 
non-metallic materials, such as asbestos board, should | sections are formed with a reinforcing flange, which is 
not be used, since neither the pressure nor the tem-| bent over and locked with the flange of the adjoining 
peratures involved are high. In a particular installa- | section. The duct can be laid out to follow any par- 
tion in which ducting of non-metallic material has been | ticular line, each section being marked for its proper 
|employed the building concerned is 1,780 ft. long by | place. It is stated that the assembly can be carried 
| 720 ft. wide, and the different workshops are all situated out with little labour and little risk of breakage, 
| under one roof. The fans used for distributing heated! whereas previous methods necessitated very careful 


burgh, Pennsylvania, U.S.A. 
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handling to avoid breakage, and also involved the use 
of diagonal wire bracing across the area at the ends 
in order to avoid distortion; the wires naturally 
increased the resistance to the air flow. 

Some particulars may be given of the plant in which 
the duct has been installed in order to account for its 
magnitude. There are six heater rooms, each con- 
taining three heaters with individual outputs of 
6,000,000 B.Th.U. per hour, equipped with fans with 
an output.of 75,000 cub. ft. per minute. In addition, 
there are some independent ventilating fans, installed 
to reduce the size of the heater fans. This system is 
fitted with dampers and other methods of control, 
enabling the air to be drawn from one of three sources, 
namely, fresh air from shafts opening above the roof 
of the building, re-circulated air from the offices and 
shops, and hot air from the main risers on the heaters. 
The air for summer ventilation is changed ten times 
per hour in the offices and four times per hour in the 
shops. In winter, the additional fans draw from the 
air-heater rooms so that the heat radiation losses from 
the heaters and their waste-gas trunks is utilised. A 
wall separates the air-heater chambers from the firing 
spaces in order to prevent coal or ash dust from finding 
its way into the air stream. The total heating load 
is 108,000,000 B.Th.U. per hour, and the 6,000,000 
B.Th.U. rating of the individual heaters can be in- 
creased by an overload of 20 per cent. for two hours 
when starting up. 








INSTITUTION ELECTIONS. 


INSTITUTION OF CrviL ENGINEERS. 
Member.—Frederick Bernard Clark, B.Sc. (B’ham.), 
Walsall ; Arthur John Wood Graham, O.B.E., London, 
S.W.1; Joseph Leslie Musgrave, London, N.20 ; Sidney 
Edward Whitehead, B.Se. (Eng.) (Lond.), Southamp- 
ton; Algernon Gordon Young, London, S.W.1.: 
Douglas Stewart Young, London, S.W.1. 


Associate Member to Member—James Paterson 
Beveridge, Huddersfield; Thomas Farrance Davey, 
B.Sc. (Eng.) (Lond.), Grantham ; John Todd Hendry, 
B.Sc. (Wales), Trichinopoly, 8. India; Daniel Holtz- 
hausen, B.Sc. (Cape Town), Windhoek, S.W. Africa ; 
Leonard Alexander Mackenzie, B.Sc. (Cape Town), 
Pretoria, S. Africa ; William Edward Reed, Salisbury ; 
John Crossley Waddington, London, W.5. 


Associate Member.—George Francis Ainger, B.Sc. 
(Eng.) (Lond.), London, N.14; John Alston, B.Sc. (St. 
Andrews), Shrewsbury; Frank Robson Barr, Mel- 
bourne, Australia; Hubert Stapylton Bunby, Auck- 
land, N.Z.; Aubrey William Gilbert Clarke, B.Sc. 
(Eng.) (Lond.), Nottingham ; Denis Alfred John Edgar 
Dallamore, B.Sc. (Witwatersrand), Johannesburg ; 
George Graham Grieve, Exeter; George Ronald 
Hildred, Leamington Spa ; George Mould, B.Sc. (Eng.) 
(Lond.), Wallington, Surrey; Leslie William Norfolk, 
B.Se. (Eng.) (Lond.), Nottingham; Herbert Price, 
B.Sc. (Eng.) (Lond.), Wigan; Ernest Philip Reim, 
B.Se. (8S. Africa), Durban, S. Africa; Frank Jaggar 
Senior, B.Sc. (Leeds), Wakefield; Norman Taylor, 
B.Se.Tech. (Manch.), Cheadle Hulme, Cheshire : Philip 
Thomson Thomson-Walker, M.A. (Cantab.), Goring, 
Oxon. 


Student to Associate Member.—Martin Agar, B.Sc. 
(Bristol), Sheffield; Donald Laurence Bates, M.A. 
(Cantab.), Driffield ; Gordon Robert Coles, B.Sc. (Eng.) 
(Lond.), St. Albans; John Jerome Collins, M.C., New- 
port, Shropshire; Dennis Cuttiford, Salford; Edwin 
Arthur Drew, B.Sc. (Eng.) (Lond.), London, 8.W.19: 
Wilfred Fearn, Paignton, Devon; Basil Waldon Good- 
man, Taunton; John Keith Maxwell Henry, B.A.L 
(Dublin), Chalfont St. Giles: Leonard Emile Johnson, 
London, S.E.9; John Patrick Buchanan Keith, M.A. 
(Cantab.), Sevenoaks; Patrick Grayson Lyth, B.Eng. 
(Sheffield), Sheffield; Frederick Gervase Peake, B.Sc. 
(B’ham.), Birmingham ; Ernest George William Povey, 
Birmingham ; Royston Wilfred Querée, Southampton ; 
Henry Frankland Thompson, Colchester; Herbert 
Samuel Tricker, B.Sc. (B’ham), Coventry; James 
Wood Wilson, B.Sc. (Glas.), Troon. ; 








GAUGE AND TOOL MAKERS’ ASSOCIATION.—In order to 
allow more time for the nomination of members of the 
Council of the Gauge and Tool Makers’ Association for 
the 1943-44 session, the annual general meeting of the 
Association, which was to have been held on July 7, will 
now take place on Wednesday, September 1. The meet- 
ing will be held at the offices of the Association, Stand- 
brook House, 2-5, Old Bond-street, London, W.1, and the 
proceedings will commence at 2.30 p.m. Copies of the 
Association’s booklet, which includes details of its aims 
and objects, a schedule of the annual subscriptions, and a 
list of the existing members, are available on application 
to the secretary. 
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ENGINEERING. 








BRITISH STANDARD 
SPECIFICATIONS. 
| Tye following specifications of engineering interest 
| have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 


S.W.1, at the price quoted at the end of each paragraph. | 


Boiler Rivets.—Specification No. 425, covering the 
forms and dimensions of boiler rivets, as manu- 
factured, was first issued in 1931, and a revised edition 
has recently been published in order to incorporate 
an additional form of head, namely, a pan-head rivet 
with a conical neck, used in water-tube boiler con- 
struction. No changes have been made in the standards 
for the other types of head, and, for the convenience 
of users, an appendix has now been included giving the 
nominal dimensions of the heads, calculated from the 
proportions standardised in the diagrams. [Price 2s., 
postage included. } 


Asbestos-Cement Pipes and Fittings.—Another re- 
vision issued by the Institution is B.S. No. 582-1943, 
which deals with asbestos-cement spigot and socket 
soil, waste and ventilating pipes and fittings. The 
chief points in the revision relate to composition, tensile 
strength, and tests for water absorption and acid 
solubility. A war-emergency amendment slip attached 
to the new publication states that the coating of the 
pipes with a bituminous composition is in abeyance 
for the war period and that the values given in an 
appendix for the bursting pressure test are reduced, 
the minimum bursting pressure to be accepted being 
five-sixths of the values quoted. [Price 2s., postage 
included. 


Glossary of Electrical Terms.—Part 7 of the revised 
edition of B.S. No. 205, the Glossary of Terms used in 
Electrical Engineering, has now 
concludes the series of definitions dealt with in this 
work. Only the alphabetical index remains to be 
issued. Part 7 contains Section 9, covering lightning 
and surge phenomena; Section 10, covering miscel- 
laneous applications (including lifts, welding, X-rays 
and electromedical term#); addenda to Sections 1, 2 
and 4; and an appendix of symbols for quantities and 
units defined in the Glossary. Section 9, on surge and 
lightning phenomena, is entirely new; it deals with 
various aspects of the subject, including the protection 
of buildings and power systems against the effects of 
lightning and of surges due to other causes, and impulse- 
voltage testing. Terms relating to telegraphy, tele- 
phony and radio, formerly dealt with in B.S. No. 205, 
do not form part of the new edition, but will be the 
subject of an enlarged new edition of B.S. No. 204, 
which is shortly to be published under the title Glossary 
of Terms used in Telecommunication. [Price of B.S. 205: 
Part 7, 2s., postage included. } 








BOOKS RECEIVED. 


Planning and Reconstruction Year Book, 1943. Advisory 
Editor: F. J. Osporn. London: Todd Publishing 
Company, Temple-chambers, Temple-avenue, E.C.4. 
[Price 21s. net.] 

Regional Planning. An Outline of the Scientific Data 
Relating to Planning in Great Britain. By L. B. 
Escritr. London: George Allen and Unwin, Limited, 
40, Museum-street, W.C.1. Price 12s. 6d. net.) 

The Fireman and His Pressure Gauges. By ALFRED J. 


MANN. London: Lomax, Erskine and Company, 
Limited, Aldwych House, Aldwych, W.C.2. Price 
2s. net.] 


United States Geological Surrey. Bulletin 917-B. Geology 
of the Upper Tetling Rirer District, Alaska. By ¥. H. 
Morrir. Washington: Superintendent of Documents. 
[Price 50 cents. 

Post-War Questions. No. 21. The New Authoritarian- 
ism in Education. By L. P. Jacks, STANLEY MAX- 
WELL, and JOHN MURRAY. London: The Indivi- 
dualist Bookshop, Limited, 154, Fleet-street, E.C.4. 
[Price 6d.] 

Workers and Their Education. Providing the 

Right Type of Education and Problems of Release fren 


Work. A Report of a Conference held at the College of 
Technology, Manchester, April 15th, 1943, by The 
British Association for Commercial and Industrial 
Education. London: The British Association for 


Commercial and Industrial Education, 39, 

street, Kingsway, W.C.2. Price 1s.) 

By Dr. A. L. Hieetns. London: 
Longmans, Green and Company, Limited, 43, Albert- 
drive, Wandsworth, 8.W.19. [Price 6s. net.) 

Logarithms and Slide Rule Work. With a Section on 
Calculations by Means of Graphs. By T. H. Warp 
Hitt. London: Sir Isaac Pitman and Sons, Limited. 
[Price 2s. net. 
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PERSONAL. 


| Mr. W. T. PARTINGTON has been elected cha n of 
the Liverpool Branch of the Association of Su sing 
Electrical Engineers for the 1943-44 sess-en, Mr 
J. H. K. Penpry, 42, Ringmere-avenue, wm 
London, S.W.6, has been appointed secretary the 
| North-West London Branch. 


| Masor N, F. Gapspon, M.C., who was made are Ana 

ger to the Bournemouth and Poole Electricity pply 
Company, Limited, and its associated comp n 
June, 1939, has been appointed a director of the rne- 
mouth and Poole Electricity Supply Company, | i 

EARL De LA Warr, who has been closely as ed 
with the development of flax production in this « try 
has been appointed Director of Home Flax Produ n 
the Ministry of Supply. 

Mr. T. C. Exvpiorr, London manager of th Pp 
Battery Company, Limited, is retiring on July 31. after 
33 years’ service with the company. 

Mr. T. Hutcnson, of Aberdeen, has been re ed 
President of the Scottish Agricultural Machinery .\ ‘ 
tion for the ensuing year. 

Mr. A. M. Hicks has been appointed general m g 
and Mr. C. J. N. Bore deputy general manag 
Messrs. Siemens Electric Lamps and Supplies, Lim 

Caprars J. W. Harris, R.N.R., A.L.N.A., 1 ne 
manager to the London Midland and Scottigh Raiiw 
Company, is retiring on July 31. 

Mr. J. BE. STanrer, A.M.1.Chem.E., at present ds 
gas engineer to the Stoke-on-Trent Gas Department 
has been appointed chief engineer and general manager 
as from October next. 

Proressor F. ©. Lea, O.B.E., D.Se., Wh.Se., honorary 
member and a past-president of the Midland Section of 
the Junior Institution of Engineers, has been elected a 
vice-president of the Institution. 

Mr. W. E. Jouuirre, B.Sec., A.M.1.Chem.E., has taken 
up the position of chemical engineer in the Department 
of Salvage and Recovery, Ministry of Supply. 

Masor C. P. N. Rarkes, M.C., director of the British 
Oxygen Company, Limited, is retiring from 
business. He is succeeded as chairman of the Ar 
Welding Electrode Export Group by Mr. E. 3. Wap 
DINGTON, M.S.E., M.Inst.W., of Philips Industrial 
(Philips Lamps), Limited. 


active 


Mr. Joun BELL, general manager, and Mr. A. J 
CHAMBERS, works manager, of the Projectile and Engi 
neering Company, Limited, have been elected directors 
of the company. 

The Council of the Institution of Electrical Engineers 
have nominated Dr. P. Dunsneatu, O.B.E., M.A., 
Mr. P. V. Hunter, C.B.E., and Sir JOHNSTONE WRIGHT 
to represent the Institution on the Engineering Divi 
sional Council of the British Standards Institution for 
the year 1943-44. The Council have also re-nominated 
Mr. S. W. MELSOM to be their representative on the 
Joint Committee on Materials and their Testing for the 
year 1943-44. 

It is stated in the current issue of The Board of Trade 
Journal that the ANGLO-SPANIBH, ANGLO-TURKISH 
ANGLO-ITALIAN, and ANGLO-ROUMANIAN CLEARING 
OFFices have moved to 29, Lennox-gardens, 
London, 3.W.1. KENsington 9425.) 

Sir WiILtiaM E. Rootes, K.B.E., has been released 
from his po-ition as chairmin of the Supply Council, 
Ministry of Supply, to take up the chairmanship of 
Messrs. Humber, Limited. 


been 
(Telephone : 








THe INSTITUTION OF ELECTRICAL ENGINEERS.—The 
programme of lecture meetings of the North-Western 
Students’ Section of the Institution of Electrical En- 
gineers, for the 1943-44 session, is now under discussion. 
The opening meeting has been provisionally fixed for 
Saturday, October 23, at 2.30 p.m., when the chairman, 
Mr. H.C. Parker, B.Sc., will give an address. In response 
to many requests there is to be a partial reversion to 
evening meetings. 


LIBRARY OF BOOKS ON WELDING.—A comprehensive 
library of books and papers on welding, which is believed 
to be the most extensive in existence, has been established 
at the Ohio State University, U.S.A. It is the gift of 
Mr. A. F. Davis, vice-president of the Lincoln Electric 
Company and a graduate of the University, and is known 
as the “A. F. Davis Welding Library.” It already 
contains upwards of 700 volumes, including books on 
metallurgy, welded-construction design, welding tech- 
nique and procedure, the properties of weld metals, 
standard welding handbooks, bound volumes of welding 
journals and of papers which have won awards of the 
James F. Lincoln Are Welding Foundation, patents 
relating to welding, and other literature. It is stated 
that the donor’s expressed wish, that the library should 
include every book, manuscript, article or document 
which can be considered to be of value as containing 
useful reference information on welding, is being followed 
in expanding the collection. 
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NOTES FROM SOUTH YORKSHIRE. 


Wednesday. 


SHEFFIELD 


n of 
sing n and Steel.—Production in the steel and engineer- 
Mr t vorks is being affected at present by holidays. At 
im works there is an acceleration in an effort to com- 
the | certain jobs before August, while, at others, stag- 
gered holidays are already limiting production. Some 

na rtments have received an accession of orders as a 
ply result of the intensification of the war effort, and are 
' expercencing extra pressure. The heavy steel foundries 
e- particularly busy, and there is great activity at the 
i r og mills and forges. There are still considerable 
ed wrears of delivery in the tool trades. Makers of 
ry ‘ neers’ and joiners’ tools are doing their best with the 
n labour and materials available, but have to ask eustomers 

to wait some weeks for delivery. Similar inconvenience 

p « also caused in the production of hacksaw frames, 
er garden shears, and other tools, all of which are in very 
short supply Some manufacturers are undertaking the 

ed reconditioning of tools and implements the manufacture 
of which is restricted. Reports received by manufac- 

turers from abroad indicate a very serious shortage of 
steel products in neutral markets which formerly relied 

ijn part upon Sheffield. New building construction abroad 

has been so hampered by the scarcity of steel material 

for reinforced concrete that, in Uruguay, two small plants 

for steel-melting and rolling have been put down and are 

expected to be in operation shortly It is intended to 

re loca! iron and scrap materials, which are in abundant 

, supply. Shefficld steel manufacturers expect to lose 
t some of the valuable foreign markets in high-grade steels 
r they built up in peace time. Some are allowing steel 


manufacturers in the Dominions to make certain brands 


y of their high-grade alloy steels under cence. There is a 
f steady demand for finished iron, which is in short supply ; 
4 South Yorkshire Crown bars are quoted at 15/1. 12s. 6d. 
per ton. The wire-rod rolling mills are fully occupied 
n meeting the demands of wire drawers, who are experi- 
t encing some difficulty in supplying the requirements of 


the wire roper.es. Port and shipping author.ties and 
’ mining concerns are taking satisfactory deliveres of 
wire ropes Soft basic wire rods are firm at 171. 7s. 6d. 
per ton, and hard bas c wire rods at 211. 2s. 6d. per ton. 
Concrete-reinforcing bars are quoted at 161. 198. 6d. per 

ton and untested hoops at 18/. 7s. per ton. 
South lorkshire Coal Trade.—There is an incessant 


ming forward 
all the 
stock. 


demand for coal, supplies of which are 
steadily but in sufficient quantity 
requirements of consumers for current 


meet 
and 


not to 


use 


Some stocks are being built up, both of coal and coke, 
but more progress in that direction is needed. Best 
South Yorkshire hards and all screened and graded 


steams are earmarked for some time ahead, and, with p:t 
is anxiety to secure deliveries 
week. Pit coal is being sup- 
by 


holidays in prospect, there 
before the Bank Holiday 
plemented fairly 
coal, which is being directed to some 
to public-utility undertakings. Hous« 
being continually depleted by diversions to the steam-coal 
market. The make of coke is heavy, and furnace quali- 
ties are in ample supply. 


to a considerable extent outcrop 
industrial users and 


coal supplics ar. 


adequate for all requirements. 








TURNTABLI NEWCASTLE-UPON- 
TYNE.— Messrs. Limited, Green- 
wich High-road, London, 8.E.10, have recently delivered 
a motor turntable fire ladder to the National Fire Service 
at Newcastle-upon-Tyne. The ladder, which 
capable of extension to a height of 100 ft., 
Leyland “ Titan ” 
indicator showing 
is fixed in view of 


Fire LADDER FOR 
Merryweather and Sons, 


steel 


is mounted on a 

An 
the degree of extension of the ladder 
the graduated quedrant indicates the 
angle of elevation s the safe extension at any 
given angle. A loud-speaker telephone is provided and 
s double swiveliing monitor nozzle is fitted to the top of 
the ladder to enable it to be used a water tower. 


and 
chassis fitted with forward dr.ve. 


construction 


operator and a 


and givé 


NAVAL CADETSHIPS AT THE ROYAL NAVAL COLLEGE. 
The 
cadetships at the R.N. College will be held in November, 
1943. Candidates must have been born on or between 


|new methods for increasing their output. 











GLasGcow, Wednesday. 


Steel Most Scottish works 


Trade. 
holiday this week, but in some cases the holidays have 


Scottish are 


been completed. The time and length of the stop 
depends upon the amount of repairs, etc., required at the 
various plants. Makers have received sufficient orders 
for the third period of the year to keep them busy until 
the end of September. Some producers have completed 
their present programmes and are endeavouring to find 
The intake 
of scrap is being continued during the holiday period, 
as supplies may become scarcer, and works are endeavour- 
ing to build up their reserves. 
baling light scrap and the need for great care in segregat- 
ing turnings at producers’ works are two factors which 
affect the scrap position. Prices are unaltered and are 
as follows :—Boiler plates, 171. 12s. 6d. per ton; ship 


| plates, 161. 38. perton ; sections, 15/1. 8s. perton ; medium 


| interest was shown by South American buyers. 
Coke for general works use is | 


plates, 4 in. and thicker, rolled in sheet mills 211 15s. 
per ton; black-steel sheets, No. 24 gauge, 221. 15s. per 
ton; and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d. per ton, all for home delivery. 

Malleable-Iron Trade.—There is no new feature in the 
malleable iron trade. Prices remain as follows: 
Crown bars, 151. 128. 6d.; No. 3 bars, 131. 12s. 6d.; 
No. 4 bars, 131. 17s. 6d. ; and re-rolled steel bars, 171. 158., 
all per ton for home delivery. 

Scottish Pig-Iron Trade.—Deliveries of hematite are 
not as good as could be desired, but those of basic and 
foundry qualities are satisfactory. Native and African 
ore available in sufficient quantities to ensure an ade- 
quate supply of raw materials. Market 
follows :—Hematite, 61. 18s. 6d. per ton; iron, 
61. 0s. 6d. per ton, both delivered at the steelworks ; and 
foundry ‘iron, No. 1, 61. 6d. per ton; and No. 3, 
61. 3s. per ton, both on trucks at makers’ yards. 


basic 


5s. 








NOTES FROM THE SOUTH-WEST. 

CARDIFF, Wednesday. 
The Welsh Coal Trade.—A new office in the South 
Wales coalfield, set up under the recently introduced 
national conciliation scheme, has been filled during the 
past week by the acceptance by Judge George Kirkhouse 
Jenkins, County Court Judge for Bath and Wiltshire, of 
the invitation by the Conciliation Board to become the 
district referee. 
coalfield and he will have power to intervene when the 
existing conciliation machinery breaks down. His decisions 
will be binding on both parties. The steam-coal market 
was again busy during the past week. There was a 
sustained inquiry from both home and foreign sources, 
but with collieries holding sufficient priority business to 


ensure the steady absorption of the bulk of their supplies | 
orders could be | 


for some months to come, few new 
accepted for early delivery. There was a steady trade 


for North Africa and the coaling depots, while a lively 


of the best large sorts were difficult to arrange for and 
the tone was consequently very firmly upheld. 
sized classes also received close attention, but stem lists 
were well filled forward and quotations were strong. 
Only occasional odd parcels of bituminous smalls were 
on offer to meet a keen request. Best dry steam smalls 
were active though the inferiors again attracted little 


| attention and were dull. 


is | 


is of welded | 


Admiralty announce that the next examination for | 


April 1, 1930, and July 31, 1930, and their completed | 


application forms must be received by the Admiralty not 
later than October 10, 1943. The educational test to be 
undertaken is the Common Entrance Examination for 
entrance to public schools. Successful candidates join 
the R.N. College in January, 1944. Twenty-five ordinary 
cadetships will be offered, and, in addition, ten scholar- 
ships are offered for competition to boys from grant-aided 
secondary schools and up to ten scholarships to boys from 
other schools. Generous financial assistance towards the 
fees and expenses at the R.N. College is given to the 
a certain limit. In of small incomes 
fees and expenses may be remitted. Application forms 
and detailed regulations may obtained from 
Secretary of the Admiralty (C.W. Branch). 


below 


cases 


be 








| said Institution on the subject of the better utilisation of | 


parents of boys awarded scholarships if their income is | 
all 


the | 


in the 
Swansea 


Swansea Steel-Sheet Industry.—It is stated 
weekly market report of the Incorporated 
Exchange that the recent improvement in the volume 
of business done in tin-plates has not been maintained. 
The demand is spasmodic and the sales during the week 
have not covered the weekly output. Steel sheets 
remain much the same as they have been for the past 
few weeks and the demand is moderate. 
ever, are difficult to place as the makers are heavily 
committed. There is no change in the iron and steel 
scrap market and a steady business is being done. 








THE JUNIOR INSTITUTION OF ENGINEERS.—Under the | 
Stevens, an associate of the Junior | 


will of Mr. W. H. J. 


Institution of Engineers, who died in July, 1942, a sum | 


of 2001. was bequeathed to the Institution to be applied 
“in or towards the expense of providing for the reading 
of a periodical paper or papers to the members of the 


coal for the production of oil and petrol and other by- 
products thereof.”” The Council now state that, they 
have made arrangements to hold a special meeting on 


Friday, May 5, 1944, at which Dr. J. G. King, A.R.T.C., 


F.1.C., will deliver the first of a series of lectures in accord- 
ance with the terms of the bequest, to be known as the 
Stevens Memorial Lectures. Dr. King’s subject will be 
“A Survey of the Production of Tars and Oils from 
Coal.”” The time and place of the meeting, and the titles 
and lecturers for the succeeding meetings in the series, 
will be announced in due course. 


on | 


The limited facilities for | 


prices are as | 


He has an intimate knowledge of the | 


Supplies | 


The | 


Orders, how- | 


89 








| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Conditions in the iron and allied 


| trades are not conducive to extensive market trans- 
actions, but are regarded as generally satisfactory. 
The demand for certain commodities is straining the 


sources of production, but makers are managing to supply 
the delivery claims of priority buyers. The output of 
nearly all descriptions of material is sold to the end of 
September and bookings include contracts for supply 
well into the last quarter of the year. August Bank 
holiday is not to be generally observed. Work will be 
suspended only for the execution of necessary repairs 
and renewals. 


Basic Iron.—There is no shortage of basic iron but the 
whole of the output is retained for the requirements of 
the makers’ own consuming plants. 

Hematite and Low-Phosphorus Iron.—The strict con- 

| trol of distribution of hematite and the various grades 

of low-phosphorus iron, as well as the use of substitutes 
| wherever possible, is still unavoidable, but some relief 
of the present stringent position is expected in the near 
future. 

Manufactured Iron and Steel.—Good deliveries of 
semi-finished iron and steel are keeping the re-rolling 

| mills exceptionally busy. In addition to the heavy 
make of their usual products, these plants are assisting 
to cope with the exceptional demand for plates and light 

sections. Most branches of the manufactured-iron trade 
have extensive contracts to execute and are turning out 

a heavy tonnage. Makers of heavy joists could deal with 
more work than they have on hand at the moment but, 
in other departments, steel producers are running their 
plants at full capacity. The output of ordinary carbon 
steel is just sufficient for present requirements, and the 
large makes of special and alloy qualities are promptly 
taken up. Ship, tank, boiler, wagon and armour plates 
are heavily sold to the end of the year and manufacturers 
of light sections are not inclined to enter into further 
commitments until they have reduced their delivery 
obligations appreciably. Railway requisites and colliery 
| equipment are in heavy demand. 


Scrap.—Users of iron and steel scrap are receiving 
| satisfactory supplies but there is still a keen demand for 
cast iron, sheet steel and first-grade heavy steel scrap. 

| 








THE INSTITUTE OF METALS.—The annual autumn 
meeting of the Institute of Metals will be held in 
London in the afternoon of Wednesday, September 22. 
After the transaction of the ordinary business some 
papers will be presented and discussed. 


THe INSTITUTE OF PuHysics.—At the annual meet- 
ing of the Institute of Physics, held on Thursday, July 22, 
Sir Frank Smith was elected President and Messrs. E. R. 
Davies, T. Smith and Dr. W, Makower, vice-presidents. 
Major C. E. 8. Phillips was elected honorary treasurer, 
Professor J. A. Crowther, honorary secretary, and Pro- 
fessor J. D. Cockroft, Dr. H. Lowery, and Messrs. D. C. 
Gall, D. A. Oliver, A. J. Philpot and R. 8. Whipple, 
ordinary members of the Board. All these gentlemen will 
take office on October 1. 

LECTURES ON PRODUCTION PLANNING.—The Ministry 
| of Labour and National Service, in conjunction with the 
| Board of Education and the Scottish Education Depart- 
ment, is organising courses of lectures on production 
planning at various technical colleges throughout the 
country. The establishment of a course in any particular 
locality will be dependent upon there being sufficient 
local demand. The lectures will cover workshop organi- 
sation and the layout of plant; the operation layout ; 
materials ; the control of quality; motion and time 
study ; final operation layout ; and workshop economy. 
The courses will normally be of 20 hours’ duration and 
| will usually be given in evening meetings of two hours 
each. No fées will be charged for the courses, but no 
| allowances or expenses will be paid by the Ministry. 
The courses are intended for men and women engaged on 
planning work in industry or with experience of such 
work. The syllabus can be directed towards the require- 
|}ments of most industries if there is a sufficient local 
;}demand. Employers are particularly invited to put 
| forward suitably qualified men and women from among 
their employees. The names and addresses of persons. 
| put forward by their employers or applying for the course 

on their own account, should be sent to the local Employ- 
| ment Exchange with a reference to the scheme and with 

full details of technical experience and present employ- 
}ment. Persons who have applied will be notified when 
| the number of applications justifies the establishment of 
* course in their locality. An examination will be held 
| at the conclusion of each course and a written statement 
| given by the college to those who pass, to the effect that 
| they have attended the course and passed the examina- 
tion successfully. 
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LIGHT-ALLOY CASTING PRACTICE. 


(For Description, see Page 97.) 
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the General Council of the Trades Union Congress. 
F. M. H. Markham, of the Ministry of Labour. 


features about the composition of this committee. 


The appointment of the Deputy High Commissioner | advisers to the Minister of Production 


for Australia is believed to be the first occasion when 
a Dominion representative has been invited to be a 
member of a Home Department’s committee. Ac- 
cording to the official announcement to the daily 
Press, Canada, New Zealand and South Africa might 
have been similarly represented, but preferred 
instead to send “observers,” who will not be 
members of the committee. 
encourage professional men to seek a post-war liveli- 
hood in the Dominions, the idea of including 
Dominion representatives on the Committee is a 


sound one, though in that case it must be regarded | 


as unfortunate that only one Dominion, so far 
as is known at present, is to be thus represented. 
Why the other three have preferred to take no 
active part in its deliberations can only be con- 
jectured ; the decision rather suggests that there 
is something about the committee that does not 
altogether commend it. Higher education, it 
will be seen, is represented by Sir William Fyfe, the 
Hon. Eleanor Plumer, and Mr. Henry Thirkill ; 
scientific and technical education by Professor 


Southwell and Dr. Lowery; industry by Mr. Dob- | 


son and Mr. Godfrey Mitchell; commerce by Mr. 
Clement Jones and Mr. John McLean ; accountancy 
(which, perhaps, might be bracketed with com- 
merce) by Mr. Barton; while trade-union and 
associated political interests are obviously strongly 
represented. We look in vain, however, for any 
professional engineering employers (other, per- 
haps, than Mr. R. H. Dobson); nor is there any 
member who can be regarded as being really 
acquainted with the circumstances of that very 
numerous class comprising the corporate members 
of the engineering institutions to whom the deve- 
lopment of the national war effort owes so much, 
whose names and qualifications provided the basis 
upon which the Central Register was built up. 

This is an omission which needs some explaining, 
and we have reason to believe that an explanation 
has been sought already ; though, apparently, with- 
out material result. 


and various other branches of what are nowadays 
rather loosely termed “* the professions " find them- 
selves similarly in the outer darkness, but that only 
fortifies the impression that the committee, as at 
present constituted, is representative only to a very 
limited extent of those classes of the community for 
whom it is charged to prescribe. There is no reason 
to doubt that under the direction of Lord Hankey 

who, it will be remembered, is also chairman of 
the War Cabinet's Engineering Advisory Committee 

due care will be taken to “consider the best 
methods of securing close co-operation’ with the 
engineering institutions (in the words of the 
announcement of March 25) or “to consider and 
report upon . the arrangements which 
should be made for co-operation between the 
Appointments Department and other organisations 
and institutions " (to quote that of July 15, which 
might be somewhat differently interpreted). 

It must surely appear, however, to all who have 
had first-hand experience of the valuable work 
done by the institutions in filling vacancies for 
technical men, and the extent to which, first the 
Central Register, and then the Appointments 
Department, have been aided by the institutions 
to carry out the functions for which, it now seems, 
they are to be given the responsibility—and, no 
doubt, the credit—in the post-war years, that some 
informed and experienced professional engineers 
might have been offered seats on the committee at 
the outset, and as a matter of course. We are 
aware that the Prime Minister has issued an injunc- 
tion that committees must be reduced in numbers 
and size, and would be quite prepared to hear this 
put forward as a reason for the failure to invite the 
institutions to participate; but it would not be 
difficult to suggest some modifications in the 
present composition of the committee which would 
meet that objection. It is not necessary that each 


one of the senior institutions should be in a position 





If the intention is to | 


It is true that doctors, lawyers, | 
surveyors, architects, naval architects, chemists, | 
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to present its own case through an _ individual 
The secretaries are Mr. H. F. Rossetti and Mr.|member; what is essential, however, is that the 
circumstances should be accurately delineated, and 
It will be seen at once that there are some peculiar | sufficiently appreciated by the committee. This 
would be achieved, we believe, if the three scientific 
Sir William 


Stanier, Dr. T. R. Merton and Dr. I. M. Heilbron 
were co-opted as members ; 


may be taken as a foregone conclusion. 


may submit. 


the engineering profession is concerned. 








IN DEFENCE OF BIG 
BUSINESS. 


PerRHAPsS because its founders, 77 years ago, 
started in quite a small way, and one of them at 
least—Dr. W. H. Maw—exerted an active directing 
influence for more than 54 of those years, this 
journal has always been a supporter of individual- 
ism in trade and industry and has never forgotten 
how much is owed by all branches of engineering 
and by the world in general to the pioneers who, 
with scant resources and sometimes virtually single- 
handed, have staked everything on developing their 
ideas. Not all of them have been successful, 
judged by the standards by which the world does 
judge such adventures, and little enough is usually 
heard afterwards of those who have failed to make 
good; but there are others, to whose efforts are 
due the present existence of firms of world-wide 
repute, which have contributed in no small measure 
to the well-being of mankind and the prosperity 
of their country. Unfortunately, it has become 
the fashion in some quarters to decry success of 
this kind. It provides an easy target for the 
demagogue, who is usually more concerned with the 
effect that he produces than with the means by 
which it is achieved. The cry of ‘ Monopoly’ 
is always sure of a response from the discontented, 
who seldom pause to think how much more reason 
they might have for discontent if the monopoly 


were, in fact, as absolute and tyrannical as they | 


make out—which is almost never the case—or, 
alternatively, if every semblance of monopoly, 
however temporary, were to be completely abolished. 


Merely to do things on a big scale does not necessarily | 


constitute a monopoly, not is it inevitably detri- 
mental to the community, if the things themselves 
are fundamentally good ; and there is no justifica- 
tion whatever for the allegation, or implication, 
that things are good or bad according to who does 
them. Yet there appears to be a growing tendency 
to assert that an undertaking which would deserve 
every praise if conducted by that somewhat un- 
determinate entity, “‘ the State’ (which can always 


charge its mistakes against the public purse), | 


automatically acquires all manner of evil character- 
istics when it is conducted by private enterprise, 
which pays for its mistakes out of its own pocket, 
while supporting the public purse as well. Still 
more illogical is it to maintain that to avoid the 
dissipation of effort by combining forces in a given 
cause is reprehensible in business, quite irrespective 
of the nature of the cause or of the ultimate result, 
but natural and commendable in a body of men such 
as a trade union, which may have the establishment 
of a monopoly as one of its primary objectives. 





assuming, of course, that 
their other duties permit, which could probably be 
arranged, and that they would be willing, which 
They are 
already, it is understood, in close and frequent 
contact with the Appointments Department; and 
Sir William Stanier is certainly as well fitted as 
any, by his past experience, to advise on the educa- 
tion and employment of professional engineers. 
Whether this particular suggestion commends itself 
to Mr. Bevin’s Ministry or not, however, it seems | 
desirable that the strongest representations should- 
be made in the appropriate quarter for a modi- 

fication in the personnel of the committee that will 

give professional engineers some guarantee, now 

| lacking, that a useful proportion of its members is | 
| competent to weigh such evidence as the institutions 
Mr. Bevin’s reactions can be imagined 
if the Cabinet were to appoint a committee, to place 
engineering tradesmen in industry, on which there 
was no member who had ever worked with his hands. 
The present constitution of Lord Hankey’s com- 
| mittee is not greatly dissimilar in essence, so far as 
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So much that is unbalanced and even {lath 
untrue has been said on this subject during nt 
years, with objects which are usually cy ident 
enough to the observer who tries to maint un 
impartial outlook, that it is gratifying to fi he 
contrary point of view so plainly and fo: lly 
expressed as in the article on ‘Combines nd 
| Cartels,” contributed to The Sunday Tin if 
| July 25 by Lord McGowan, the chairman of M. srs, 
| Imperial Chemical Industries, Limited, and é 
| shorter, but no less forceful, remarks of Lord '!'» 1 


}on the same subject at the annual general m 
|of Boots Pure Drug Company, three days | 
Lord McGowan stressed the inevitability of n- 
bines in the home market and cartels abroad, under 
modern conditions. Lord Trent dealt more ja; 
ticularly with the unsoundness of much of the 
criticism directed against private enterprise in the 
light of “the urgent representations that re 
made to British firms before the war to organis 
on a larger scale” in order to counter foreign « 
petition, and declared roundly that ** the assunip 
tion that the State could produce better res! 
for the community than private enterprise is far 
from being borne out by the evidence avail 
| able.” 


The small business grows, said Lord McGowan, as 
the demand for its products grows, but it can do s 
by only two ways, namely, by competition or |), 
agreement. Admittedly, large businesses have been 

| built up in the past on the foundation of unrest1 ict 
competition, by a process of the survival o! t/ 
fittest, but to return to unrestricted co npetition a 
a basis of industrial economy at hone o° in th 
export markets, would be not merely undesirable, 
but impossible, in the present highly organised 
world. The alternative road is by co-operatio 
and agreement, which leads inevitably to combine- 
and amalgamations, and cartels ; a principle which 
is inherent in the whole trend of world political 
and social, as well as economic, development ov 
the past 30 years. ‘* Labour, no less than capital 
Lord McGowan pointed out, ** has seen that in such 
union lies strength, and the result is a steady and 
large increase in the size of trade unions on the one 
hand, and of manufacturing and selling units on 
the other.’ The large industrial combine is, in 
fact, a natural development ; the component firms 
are impelled to pool their tec'inical kncwl-dge and 
their machinery for research, production and distri 
bution, so as to increase output against increased 
demand and to be able, in overseas markets, to 
meet the challenge of bigger corporations in larger 
countries. The formation of Imperial Chemica! 
Industries, in 1926, was accelerated by the need 
for some strong British chemical unit to stand up 
to the foreign combines which were threatening to 
divide the world, including Britain and the British 
Empire, among them. “I say definitely,’’ continued 


>| Lord McGowan, “ that, had I.C.1. not been formed, 


Great Britain would before this war have been a 
second-class power to Germany and the U.S.A. in 
the production of the heavy chemicals on which our 
national existence depends.” 

In justification of cartels—the ** foreign entang! 
ments"’ of British industry, as their detractors 
prefer to regard them—Lord McGowan was equally 
emphatic and, to support his declaration that they 
are “inevitable and necessary in the present stat 
of world trade,”’ quoted the report of the Export 
Committee of the League of Nations, which examined 
that question so recently as 1931. The report was 
definitely in favour of such international agre: 
ments, which were described as *‘ merely a means. 
created by practical needs, of meeting difficulties 
which are almost insurmountable.” The League 


lof Nations committee emphasised the point, a 


fundamental principle in economics that is too often 
ignored, that, while such agreements “are liable 
to error and even abuse, experience shows that they 
very quickly pay for any mistaken policy, and that 
their existence may be imperilled by a false step. 

The conclusion was reached that, “‘ especially when 
agreements are of long duration, their interest 
definitely coincides with the general interest”; a 
conclusion which, Lord McGowan believed, would b 

reached by the majority of intelligent people whe 
trouble to inquire into the question without politico 
bias. 
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NOTES. 
VomEN’s WAGES IN AN ArRcrRAFT Factory. 


ine dispute over the wage rates of women 
er ployed in a Scottish factory producing aircraft 
parts, referred to in this week’s ‘‘ Labour Notes,”’ 
on page 97, presents a test case of considerable 
importance to all branches of war-time engineering 
industry in which women are employed—which 
now represents a very large percentage of the 
whole. The position is that the factory in question, 
which employs some 24,000 hands, of whom about 
15,000 are women, was specially equipped to permit 
of the maximum breaking-down of processes in 
order that women with little or no previous ex- 
perience could do the work. _Less than 5 per cent. 
of the personnel, it is stated, are skilled craftsmen. 
The dispute turns on the interpretation, or the applic- 
ability, of a clause in the national agreement of 
1940, covering the employment of women in engin- 
ecring trades, entered into by the Amalgamated 
Engineering Union. This clause provides that 
women shall be paid at the men’s rates when they are 
engaged on work “hitherto performed by adult 
male labour.” 
factory have their own special duties to perform, 
but these, apparently, though essential, are not 
sufficient to occupy the whole of their time. Some 
of the men, therefore, have been engaged for part 
of their time in exactly the same work as the women 
are doing; but, of course, at their own “ skilled ”’ 
rates of pay. The anomaly has thus arisen of two 
wage rates, considerably different, being paid to 
employees who are working side by side on identical 
operations, and the contention of the A.E.U. is 
that the women, throughout the factory, should be 
paid at the men’s rates. Against that there is the 
objection, for which a strong case could be made out, 
that the operations on which the women are engaged 
did not exist, before the war, as individual employ- 
ments; many of them, as we have indicated, are 
simplifications especially devised to meet the present 
emergency. On the other hand, the union main- 
tain, neither can they be regarded as women’s 
accepted sphere, for the same reason; they were, 
in fact, not “hitherto performed ”"’ by anybody. 
The situation is complicated by the incidental 
detail that many of the women belong to either the 
Transport and General Workers’ Union or the 
General and Municipal Workers’ Union; they 
belonged to these unions, and were doing the work 
under discussion, long before the Amalgamated 
Engineering Union would agree to admit women to 
membership at all, so that there is probably a 
certain amount of inter-union feeling to be taken 
into consideration now that the A.E.U. is making 
a major issue out of a discrepancy in rates that 
the other unions had tacitly accepted or, at least, 
had not actively disputed, over a considerable 
period of time. As we write, the matter is being 
investigated by an industrial court of inquiry, 
sitting in Glasgow under the presidency of Lord 
Wark, one of the judges of the Court of Session. 
The proceedings are being held in private, though 
it is possible that they may be published in broad 
outline, if not in extenso, after they have been re- 
ported to the Minister of Labour and National 
Service, who directed the inquiry to be held. No 
further comment upon the matter is practicable, 
therefore, at the moment; but it will be readily 
recognised that the questions of principle involved 
are of far-reaching significance in view of the large 
percentage of women—34-6 per cent., as stated 
by the Minister of Production in the House of 
Commons on Thursday of this week—now employed 
in the engineering and allied industries. 


Rorot VARIABLE-PrrcH MARINE PROPELLERS. 


It is now common knowledge that the high per- 
formance attained by modern aircraft can only be 
achieved by employing airscrews having blades 
which can be turned to alter the pitch, in order to 
obtain the highest overall efficiency under the 
different flying conditions which the aircraft has | 
to meet. Messrs. Rotol Airscrews, Limited, who, 
as our readers are aware, have had extensive 
experience in the design and manufacture in large 


The skilled men employed at the | 


|down to 16—a proposal which, it is understood, is | sional branch. 
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| 
| numbers of variable-pitch airscrews, have recently | districts, and about 52,000 men, qualified for the 
| turned their attention to the development of marine output bonus. Leicestershire headed the list with 
| propellers of a similar type, and some information | 106-5 per cent. of the standard tonnage, the corre- 
| on the progress made was given at a luncheon held | sponding bonus being 1s. 6d. a shift ; South Derby- 
|at the Savoy Hotel, London, on Friday, July 23. ‘shire came next with 102-2 per cent. (6d. a shift) 
The luncheon was presided over by Mr. R. H.|and North Derbyshire obtained 101 per cent. (3d. a 
| Coverley, Controller of the firm. So far, we under- | shift). Two districts produced less than 90 per 
| stand, most of their experience has been obtained | cent. of the standard, these being South Stafford- 
|in the development of a propeller to absorb 1,000- shire and Worcestershire (83 per ce nt.) and Cumber- 
lh.p., which includes reversing and fully feathering | land (83-9 per cent.). The Lothians produced 
| features in its operational range ; and it will be clear, | exactly 100 per cent. The production from open- 
| of course, that the greatest advantage is gained | cast workings, not included in the average of 
when such a propeller is fitted on a vessel having | 3,579,700 tons, was 88,900 tons a week. We under- 
a wide range of operating conditions and when| stand that this last-mentioned figure has been 
| the propeller is driven by a petrol engine or a high-| improved upon since the foregoing return was 
| speed compression-ignition engine. It is claimed | compiled. 
| that the use of a variable-pitch propeller enables | 
| the maximum propeller efficiency to be obtained | 
| over a wide range of boat and engine speeds, and | The problems of post-war building were thoroughly 
permits the engines to be operated under optimum discussed at a well-attended Building Congress 
conditions, irrespective of the speed of the vessel | organised by the Building Industries National 
or of the number of et a eg Reduced fuel Council and held in the Central Hall, Westminster, 
rqpese. ancgh~w relatively higher cruiting epoods on Wednesday, July 21, and Thursday, July 22. 
}is another advantage claimed for variable-pitch The proceedings Gent: deeded, inte exumn cle, 
| propellers. It was pointed out also that the three being taken on the first day. These dealt, 
|manceuvring operations usually carried out by) Gist with “The Post-War Building Programme,” 
reversing gears or reversing engines can be effected under the chairmanship of Mr. F. Leslie Wallis, J.P., 
by reversing the propeller pitch, with the additional | president of the Building Industries National 
advantage that the blade movements can be cON-| Council, the opening speaker being the Right Hon. 
trolled directly from the control panel. Mechanical Lord Portal, P.C., D.S.0., Minister of Works; 
controls can be employed over the short distances secondly, with “ Post-War Housing,” the chairman 
involved in small craft, but electrical control would | being Mr. J. M. Theobald, past-president of the 
be esed in ieger veessis. Vor verying the pitch | Chartered Surveyors’ Institution, and the principal 
of the blades, which are mounted in ball or roller speaker, Mr. Ernest Brown, MP. Minister of Health; ; 
bearings, the method preferred is to form = hy- and, thirdly, with ‘*‘ Development of Public Works 
draulic cylinder in the boss and connect the piston on Siew. Beacntatenin end ton Getenien wien the Cen,” 
by means of links to eccentric pins on the roots of with Lord McGowan, K.B.E., D.C.L., as chairman, 
the blades. Oil under pressure is supplied through and Mr. Clement Attlee, P.C., M.P., Deputy Prime 
the hollow propeller shaft to one end or the other | Minister and Secretary of State for the Dominions, 
of the cylinder, according to whether it is desired as principal speaker. The four sessions of the 
to Snevunee or eemuen he yee. The blades, how- | second day covered the following subjects : ‘‘ Town 
ever, may be moved electrically. It is suggested Planning and the Building Industry,” chairman, 
that variable-pitch propellers would prove par- Sir P. Malcolm Stewart, Bart., O.B.E., formerly 
ticularly advantageous in the case of motor boats, | p; 4+ Commissioner for Special Areas, and prin- 
tugs and trawlers, and similar types of vessels. cipal speaker, Mr. W. S. Morrison, M.C., K.C., 
M.P., Minister of Town and Country Planning ; 
“ Availability of Labour in Building,” the chair- 

In view of various hints, which may or may | man being Sir Walter Citrine, K.B.E., secretary 
not have official backing, that the collapse of Italy of the Trades Union Congress, and the principal 
would mean that Britain would have to undertake speaker, Mr. Malcolm S. McCorquodale, M.P., 
the supply of the million tons of coal a month that Joint Parliamentary Secretary to the Minister of 
Italy is now supposed to be obtaining from Ger-| Labour; “Future Organisation of the Building 
many, particular significance attaches to the serious | Industries,” chairman, Mr. W. H. Ansell, MC., late 
fall in output revealed by the latest figures pub- | president of the Royal Institute of British Archi- 
lished by the Ministry of Fuel and Power. During | tects, and principal speaker, Mr. George Hicks, 
the four weeks ended July 10, it is stated, the out- M.P., Parliamentary Secretary to the Minister of 
put of saleable coal averaged only 3,579,700 tons | Works; and “ Place of Building in Economic Con- 
a week, compared with 3,936,600 tons a week in| struction,” with, as chairman, Viscount Sankey, 
the previous accounting period and 4,126,500 tons | P.C., G.B.E., and principal speaker, Sir William 
in the four weeks ended November 28, 1942, which | Jowitt, K.C., M.P., the Minister without Port- 
is the best result achieved since the output bonus | folio. As will be gathered from the titles of the 
scheme came into operation. It is pointed out | Subjects enumerated above, the Congress was, in 
that the whole of the Whitsun holiday came into|the main, concerned with the questions of the 
the four weeks ended July 10, which renders the | organising labour and the ensuring of supplies of 
figures not directly comparable with the previous | material, and comparatively few points of technical 
four-weeks’ total; but it may be observed that) interest were discussed. Lord Sempill, however, 
holidays also occurred in the periods ended Decem- | outlined a broad scheme for a framework of motor- 
ber 26, 1942, and January 23, April 17, and June 12,| Ways as distinct from improvement of existing 
1943. In those four periods, the weekly averages | trunk roads, and the trend in modern building 
were, respectively, 3,880,100 tons, 3,813,400 tons, | practice to make use of such engineering materials 
4,005,200 tons, and 3,936,600 tons. It will be seen,| as structural steel and reinforced concrete was 
therefore, that the average now reported is more | touched upon by several speakers, as also was the 
than 300,000 tons less than the average of the four | tendency to the displacement of labour by the 
previous holiday-affected returns, and more than | machine in such operations as preparing building 
maintains the general decline that has been displayed, | Sites, etc. An interesting comment was made 
which does not appear to be entirely accounted for | by Mr. W. T. Halcrow, M.Inst.C.E., on the status 
by the gradual reduction in the man-power avail-| of the engineer in the Colonial Service, in which 
able at the pits, mentioned by Mr. Ernest Bevin the medical, legal, administrative and other profes- 
on July 20 when he addressed the annual con-| sions have defined branches, while the engineering 
ference of the Mineworkers’ Federation at Black- | profession is included in a miscellaneous group. 
pool. At the end of this year, Mr. Bevin then Engineers, he said, should have their own branch and 
stated, the total number employed in the coal |members serving in it should have opportunities 
industry will be about 690,000, whereas between | for transferring from one Colony to another, while 
720,000 and 750,000 will be needed to meet future | all branches of the Service should be on equal 
needs; and he proposed to solve the problem by| terms and the appointment to a Governorship 
drafting into the pits youths of 18, and perhaps | should be equally open to a member of any profes- 

Some such improvement in the 

now dropped. To return to the statistics issued by | conditions of service abroad was desirable to attract 
the Ministry for the period ended on July 10: three | the best men in the engineering profession. 
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LETTERS TO THE EDITOR. 


A BRITISH ELECTRICAL 
RESEARCH BOARD. 


To THe Epiror or ENGINEERING. 


Sir,—The thoughtful and constructive leading 
article on 


report, who desired just such comment and criticism 
as you have made. One remark, however, hardly 
does justice to modern industry. You say, “* That 
the publication of research results in an unapplied 
state would hardly be likely to be pressed by a 
commercial laboratory.” Our industrial research 
laboratories are staffed by men of science and engi- 
neering who are very jealous of their own professional 
standing, and of the reputation of their laboratories. 
In my experience, publication of the scientific results 
of their work is facilitated in every way, and it 
would be a misrepresentation to suggest a grudging 
attitude towards publication on the part of the 
managements of industrial research laboratories. 
The main anxiety of such managements in the 
scrutiny of staff publications is (a) to see that they 
are scientifically of a high enough calibre to be a 


credit to the staff and the company, and (5) to see | 


that they do not enter so far into the field of indus- 
trial application as to be of “ competitive ” rather 
than “ scientific’ value. I feel it is but common 
sense that no first-class research staff can be expected 
in industry unless the publication policy of the 
laboratory for scientific papers is on this liberal 
basis. I hope I am not too sanguine in suggesting 
that the regime indicated in the sentence I quoted 
from your article is perhaps more suited to industry 
of 30 years ago than it is of industry to-day. 
Yours faithfully, 
C. C. PaTErson. 
Research Laboratories of the 
General Electric Company, Limited. 
Wembley. 
July 22, 1943. 





FLEXIBLE SHAFT COUPLINGS. 
To THe Eprror or ENGINEERING. 


Str,—In regard to the flexible coupling with 
spherically-cut teeth described in your issue of 
June 11, page 476, and referred to by Messrs. 
Reavell and Company in their letter printed in 
your issue of July 16, page 54, it may be of interest 
to point out that any flexibility possessed by such 
a coupling is entirely due to the clearances that 
exist between the mating teeth and that if such a 
coupling could be made without clearance it would 
be rigid. 

Yours faithfully, 
W. STEEDs. 

19, Rusham Park-avenue, 

Egham, Surrey. 

July 20, 1943. 

[We think that both our correspondents may have 
overlooked the fact that in the Barcus coupling, the 
teeth on the male parts are cut on the surface of the 
central segment of a sphere in such a way that they 
are of constant height, measured radially from root to 
tip, over the whole thickness of the segment, although 
they engage with plain straight-cut teeth in the female 
parts. We have no doubt that the arrangement does 
permit the degree of flexibility claimed.—Eb., E.] 








AIRGRAPH SERVICE TO St. PIERRE AND MIQUELON.— 
The Postmaster-General has announced that Airgraph 
letters are now accepted for addresses in St. Pierre and 
Miquelon. The charge for messages addressed to per- 
sonnel of the Forces and the Merchant Navy is 3d., and 
for those addressed to civilians 8d. 


JARROW AND NORTHUMBERLAND SHIPYARDS.—Reply- 
ing to a question in the House of Commons, Mr. George 
Hall, Financial Secretary to the Admiralty, stated that 
there was, at present, no immediate prospect of either the 
Jarrow or the Northumberland Shipyards being opened. 
The case had been carefully considered and the decision 
arrived at as a result ofinvestige \ons made in the locality, 


“A British Electrical Research Board,” | 
published in your issue of June 11, on page 471, | 
will be much appreciated by the authors of the | 





THREE-PHASE 
SYNCHRONOUS MOTORS.* 


THE erection after the last war of the National 
Electricity Supply Grid provided the necessary con- 
ditions for the installation of three-phase motors 
which took a large starting current when switched 
directly on to the supply mains. As a consequence 
of these facilities, there are now to be found in 
operation in industrial undertakings, synchronous 
motors of 4,000-kW output which require a starting 
input of 17,500 kVA, and these motors can be 
started by switching directly on to the mains 
without producing an excessive pressure drop in 
the line. The starting characteristics of the squirrel- 
cage type of asynchronous motor have been notably 
improved in recent years by the development of 
“current throttling’ devices, as exemplified in 
rotors in which the conductors are of thin copper 
strip of great radial depth or of wedge or flag shape, 
as well as in the double squirrel-cage type of rotor. 
To an increasing extent, three-phase synchronous 
motors have been installed which, owing to the 
employment of a short-circuited winding or grid 
built into the pole shoes, have starting character- 
istics which correspond to those of the induction 
motor. 

The chief objection to the synchronous motor, 
which is the necessity for providing a direct-current 
excitation winding for the field pole system, in the 
| case of machines of large output is more than com- 
pensated for by their inherent superiority in starting 
}and operating characteristics. The synchronous 
machine is built with a much larger air-gap than the 
induction motor and this is of special importance | 
from the point of view of safety of operation in 
the case of slow-speed machines of large diameter. 
Further advantages of the synchronous motor are 
the high power factor, which may be unity (or even 
| a leading power factor can be obtained by over excita- 
| tion of the field winding) high efficiency, and small 
starting current. All these advantages are especi- 
ally notable in the case of slow-speed machines, and 


| 





lin Table I will be found comparative data of two 
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quently used for driving reciprocating compress: rs 
as well as, in large sizes, for ship propulsion, wile 
high-speed machines are used for driving di 
current generators and turbo-compressors. | 
tinuous rolling mills are driven satisfactorily |) 
synchronous motors, provided the supply syste1) is 
sufficiently large to allow the mill to dispense w)+h 
the use of an equaliser flywheel. For driviny a 
pulsating type of load, such as that of a recipro. 
cating compressor, the moment of inertia of the 
set must be carefully considered so that the sup), 
system is protected from excessive load fluctwa 
tions. Since a synchronous motor running on a 
supply network forms an oscillatory system, res 
ance must be avoided under all conditions of load 
and the moment of inertia necessary for this | 
pose will usually be greater than the moment of 
inertia of an induction-motor drive. 

For starting, all induction motors, and also |! 
synchronous motors, should be designed so that 
they can be switched directly on to the mains 
so far as the supply conditions will permit this 
be done. In the case of the synchronous mo 
the rotating field produced by the stator curr 
will induce corresponding currents in the dampi 
grids, and, within limits, the greater the resista: 
of the grids the higher will be the starting torqu 
In the case of the induction motor, the resistance of 
the rotor winding must not be too large, as othe: 
wise the efficiency of the machine will be ser 
ously reduced. In the case of the synchronous 
motor, this limitation does not apply and, cons 
quently, the damping grids are usually made of 
high-resistance material, such as bronze or brass 
At starting, the direct-current field excitatio: 
winding must not be left open or dangerously high 
pressures will be induced in the field coils. Thes: 
windings are closed through an ohmic resistance of 
about 10 times the resistance of the coils. When 
the rotor has reached approximately synchronous 
speed, the field winding is excited, and the machine 
then pulls into step. For successful starting, the 
torque must be greater than the resisting torque 
of the load and the motor must be capable of 
running asynchronously up to very nearly syn- 
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Asynchronous motor 3 | 0-74 93 1,450 1,075 972 5,080 
Synchronous motor 5 1 o5 1,053 1,053 Nil 3,680 





* Starting current 


6-kV motors, each having 48 poles and an output 
of 1,000 kW, one machine being an induction motor 
running at 122 r.p.m. and the other a synchronous 


| motor running at 125 r.p.m. 


These data show that, on account of its low power 
factor, the induction motor takes about 40 per cent. 
greater current from the supply than the syn- 
chronous motor, and this applies to the normal 
running condition as well as to the starting period. 
Since the size of a motor is determined by the kVA 
input, the consequence is that, notwithstanding. the 
more expensive type of construction of the syn- 
chronous rotor as well as the additional cost of 
the exciter and regulating apparatus, the complete 
machine is no more expensive than the induction 
motor, whereas the induction motor, being the larger 
machine, will have higher losses. The synchronous 
motor requires no reactive current and operates with 
a relatively large air-gap, so that it is specially 
suitable for large slow-speed drives. In this con- 
nection, the term “ large ” can hardly be defined in 
kilowatts, but depends rather upon the whole 
equipment and the operating conditions of the 
complete undertaking. In installations for which 
a considerable number of motors are used, the largest 
drives may be suitably operated by synchronous 
motors which can be over-excited when required, so 
as to provide the reactive current for the smaller 
induction motors. 

Slow-speed synchronous motors are very fre- 


* Translated from an article by W. Putz; Elektro- 
technik und Maschinenbau, May 22, 1942, page 234. 











5 normal rated current 


chronous speed. The amount of slip which can lx 
allowed for the motor to pull into step is usually 
about 3 per cent. to 5 per cent., and depends upon 
the excitation as well as upon the moment of inertia 
of the mass which must be accelerated by the torque. 
The requirements therefore are. that. the starting 
torque and the synchronising torque must be greater 
than the load torque at rest and near synchronism, 
respectively. Account must also be taken of a cer- 
tain amount of pressure drop in the mains. An exact 
knowledge of the starting torque required and of 
the synchronising torque is advantageous in order 
to ensure that the starting current shall be a mini 
mum. Starting is greatly facilitated if the load can 
be taken off the driven machine, and this precaution 
is widely observed in practice. For example, in 
the case of reciprocating compressors the suction 
valve can be lifted so that the gas drawn in is not 
compressed. 

When the supply system is too small for the 
machine to be switched directly on to the line, 
special arrangements must be made for starting 
In the case of induction motors, extensive use is 
made of the star-delta principle and this can also 
be applied to synchronous motors if care is taken 
in designing the stator winding to allow for the 
effect of the third harmonic of the field. A very 
simple switching arrangement is obtained if choking 
coils are connected in series with the stator winding, 
either at the star point or at the terminals. Such 
coils reduce the applied pressure and take a reactive 
current from the line; halving the stator current 
will then reduce the starting torque to one-quarter 
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were used. 
used in exceptional cases. 

Within the last few years a method of starting 
h 
Pp 


yood results as regards starting current and torque. 
It cannot be used in all cases, however, since the 
machine must be suitably designed for the purpose. 
The stator winding is usually provided with two 
windings, of which only one is used during the start- 
ing period ; after which, the two windings are con- 
nected in parallel. For example, in the case of a 
{3-pole motor the winding is arranged so that poles 
| to 6, 13 to 18, 25 to 30, and 37 to 42 are connected 
in circuit. With this arrangement it may be con- 
sidered that current will only be induced in those 
damping grids which lie opposite to the excited 
winding, and since only half the poles are magnetised, 
the effect is the same as though a machine of half 
the actual size were switched on to the mains. That 
this view is in agreement with the facts is borne out 
by the following test. The rotor of a 48-pole 
1.400-kKW motor was locked and a current was 
passed through the partial winding. It was found 
that oniy those damping grids situated opposite to 
the portion of the winding which was excited became 
warm, showing that only these grids were carrying 
a heavy current. When the motor has been run up 
to full speed by means of the partial winding, the 
two windings are switched into parallel, the switch 
for this purpose being preferably connected to the 
star point. The rotor speed then increases, the field 
excitation is switched on, and the rotor pulls into 
step. Starting by means of a partial winding is 
technically almost as simple as switching the machine 
directly on to the mains, the only additional appli- 
ance being the star-point switch for connecting the 
two winding in parallel; other accessories such as 
choking coils and starting transformer, are dispensed 
with. 

In special cases it is possible to utilise with advan- 
tage the characteristic feature of absolute synchron- 
ism, as, for example, when four reciprocating 

ompressors are being operated in one industrial 
undertaking. If these compressors are arranged so 
that the respective crank settings are displaced in 
sequence by 90 deg. in space, then the whole system 
will be symmetrical and the torque fluctuations of 
the individual compressors will be mutually com- 
pensated so that a more or less steady current will 
be taken from the supply mains. To achieve this 
result it is not sufficient to synchronise the respective 
motors so that the individual compressors have the 
prearranged settings; it is necessary also to provide 
for the re-adjustment of the settings if one com- 
pressor is shut down. In such a case the relative 
settings of the cranks would have to be changed 
from 90 deg. to 120 deg. and preferably this should 
be done while the machines are running on load. 
The best way to do this is to change the direction of 
the excitation of the field-pole system repeatedly so 
that the motor falls back by one pole pitch each time 
the excitation is changed, but the question then 
arises whether the machine will pull into step at the 
next position of synchronism. At light loads there 
need be no apprehension on this account. Tests 
have shown that even at heavy loads this method of 
readjusting the crank settings is possible. In the 
case of a 48-pole motor it was found possible to 
carry out this operation satisfactorily up to the full 
rated load of the machine. It is to be observed, 
however, that this particular motor was charac- 
terised by pulling very easily into step and it does 
not necessarily follow that the procedure would be 
equally successful in all other cases. 

The advantage of adjusting the relative setting 
of synchronous motors is also apparent where 
trouble has been experienced by vibrations from 
running machinery. Experience has shown that the 
individual blades of a ship’s propeller set up vibra- 
tions in the ship, and in the case of a twin-screw 
ship, the amount of vibration will depend upon the 
relative setting of the blades of the two propellers. 
If the propellers are not driven in absolute syn- 
chronism the vibrations will slowly rise and fall in 
intensity, whereas if the propellers are driven by 
slow-speed synchronous motors, the best relative 





very simple switching system and gives relatively | 
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While the utilisation of absolute synchronism is 


| comparatively rare in practice, it is the feature 
s been developed which consists in using only a| which has enabled the electrically-driven clock to 
rt of the stator winding. This method needs only |be so widely used. Clock motors do not employ 
direct-current field excitation windings, but depend | 


upon either the “ reaction ’’ motor effect of salient 
poles or the remanence of permanent magnet poles. 
The power developed by such motors is extremely 
small and the input is of the order of one or more 
watts. They are operated by single-phase current 
and the necessarily incomplete rotating magnetic 
field can be obtained by means of special windings 
on the poles. For pulling the motor into synchro- 
nism either the asynchronous torque or the hysteresis 
torque may be used. 

Recent 


investigations have shown that the 


development of permanent-magnet steels of high | 


hysteresis characteristics renders it possible to 
construct ** hysteresis’? motors with an output of 
a few kilowatts. Such motors would be driven 
by three-phase current, the torque developed 
during asynchronous running being theoretically 


proportional to the hysteresis loss when the rotor | 


is at rest. At synchronous speed this torque is 
constant ; that is to say, the torque does not fall 
to zero at synchronism as is the case with the 
induction motor. Such a motor will run stably in 
synchronism so long as the resisting torque is not 
too large and the permanent magnet field system 
will then maintain it in synchronism. 





POST-WAR TRANSPORT 
AIRCRAFT.* 


By Dr. Epwarp P. WaRNER. 


Tue Wright Brothers, like the noblest of their suc- 


cessors in Britain and elsewhere, sought knowledge for | 


its own sake and that it might benefit all mankind. 
We are well on our way to the time when we can again 
think of aeronautical science in terms of pure benefit 
and of new-found knowledge freely broadcast to the 
world. Those who have perverted the aeronautical 
labours of a generation into the service of evil are suffer- 
ing daily and aightly retribution by the instrument of 
theirown choosing. While the process of retribution goes 
forward, it seems an anachronism to talk of the condi- 
tions under which aircraft will be employed in the post- 
war world; but I have found a precedent in the 28th 


Wilbur Wright Lecture, delivered by Dr. Roxbee Cox. | 


His subject was ** The Future of British Civil Aviation,” 
and the date was May 30, 1940. It came at the end of 
a month in which every newspaper and every radio 
news bulletin brought fresh news of tragedy and dis- 
integration to which there seemed to be no end. It 


came in the very week of the miracle of Dunkirk ; but | 
one would have suspected little of the tragedies and | 


anxieties of the time from Dr. Cox’s review of the 
responsibilities and of the opportunities that lay far 
ahead. Transport aircraft wear battle dress now. 
With the end of the war, they will return to the missions 
of commerce. It is of the first post-war generation of 
aircraft that I want especially to speak, and of the 
conditions under which they will operate. 

In connection with such a study one must make many 
assumptions. The first and most fundamental concerns 
the central purpose for which air transportation is to 
exist. If the primary aim is to be the rendering of a 
genuine public service to the largest possible number 
of people, the development will follow a certain course, 
and certain types of aircraft will be sought. If, on the 
other hand, air transport is to be judged primarily in 
terms of its contribution to national prestige, and used 
as a pawn in a political game, we shall bave another 
type of service, and a demand for aircraft to a different 
specification, in which showiness will play a larger part 
than serviceability. Among the alternatives I choose 
the alternative of public service, as an expression not 
only of preference but of well-founded hope. My 
hopes for the future are rooted in the central hope 
that air navigation agreements will henceforth be 
drawn to the presumption that air transportation is a 
good thing; that the need of the whole world to share 
in its benefits should be a prime consideration in the 
planning of air routes; and that there shall be no 
return to those evil days when air transport was 
regarded with such caution and suspicion that it had to 
be administered in paltry and carefully measured doses, 
with the authorisation to operate internationally being 





* The 3lst Wilbur Wright Memorial Lecture, delivered 
before the Royal Aeronautical Society at a meeting held 
in London on May 27, 1943. Abridged. 


value it would have if the full supply pressure | setting to give the minimum vibration can be found | parsimoniously doled out, schedule by schedule. The 
This method, however, could only be and maintained indefinitely. 


particular type of service that will exist will be deter- 
mined in part by the cost and in part by the preferences 
of the consumer. The analysis of the preferences cf 
| travellers and of the conditions which determine the 
| flow of commerce become a part of aeronautical scier.ce. 

Travellers by air have incompatible desires. They 
seek the utmost in speed, and the utmost in economy, 
a high degree of regularity and frequency of service, 
| and exact adherence to schedule, together with perfect 
| safety. They welcome, if they do not absolutely de- 
mand, more and more luxurious and spacious accommo- 
dation. The realisation of their desires will be subject 
to economic controls. All that I say on preferences 
must therefore be taken with reservations on the 
necessity of exploring its economic practicability before 
it can become the basis of action. The effect of the 
performance and characteristics of the aircraft upon 
economy can be analysed mathematically ; but certain 
factors, and particularly the factor of aeroplane size, 
may be discussed in terms of passenger preference and 
practical operating provtlems. There is little doubt that 
most travellers, if given a free choice upon that point 
alone, would prefer a 100-passenger aircraft to one of a 
quarter that size. Spaciousness is impressive. It is 
not so clear, however, that the typical traveller will be 
ready to abide by the consequences of such a decision, 
with the sacrifice of the flexibility and frequency of 
service which air transport is able to offer as’one of 
its distinguishing characteristics. 

Air transport and its. patrons have already owed 

much to the relatively high efficiency and economy 
obtainable with aircraft far smaller in carrying capacity 
than the smallest unit that could be a serious contender 
| for commercial patronage on the rails or on the sea. 
This may be illustrated by a specific example. The 
total number of passengers moving over the railway 
| line between Boston and New York, 184 miles apart 
| by airline distance, in 1933 (the only year for which 
complete and specific records exist on point-to-point 
| travel on American railways) averaged approximately 
| 2,500 per day. In 1940, the general volume of passen- 
ger travel on American railways was approximately 
67 per cent. higher than in 1933, and the average flow 
over the Boston-New York line had therefore presum- 
ably increased to about 4,200 a day. In September, 
| 1940, in which month a very complete survey and 
analysis of the traffic on the airlines of the United 
States was made, the average daily flow by air along 
the Boston-New York sector was 672 passengers. The 
average number of travellers each day by air was only 
about 16 per cent. of the average by rail, yet the 
number of schedules between the two cities by air 
substantially equalled the number offered by the rail- 
ways—22 trips in each direction as against 23. . At the 
same time, the number of daily schedules in each direc- 
tion between New York and Chicago, 720 miles apart 
by airline, were 39 by air and only 24 by train. 
| Although the specific conditions of airline operation in 
| the United States are in many respects different from 
| those in Britain and on Britain’s overseas connections, 
I believe that the general conclusions derived from 
American experience will remain largely valid else- 
where. In any case, I have not had at my disposal 
any studies of the distribution of traffic or the costs of 
|) operation for the airlines of any part of the British 
| Commonwealth that are as complete as the available 
records of the American services. 

Whatever preferences the travelling public may have 
for large aircraft, it is beyond doubt that they have a 
strong preference for high frequency of departure, 
especially on short trips. A voyager from London to 
Calcutta may be expected to make his plans far enough 
ahead of time so that the necessity of arranging them 
to fit a departure scheduled for a particular hour will be 
no major inconvenience; but the traveller between 
London and Manchester by air would presumably 
prefer something like omnibus frequency. The flexi- 
bility that the use of small aircraft allows has another 
| advantage inherent in the nature of air transportation. 
It increases the number of passengers who can be 
provided with service directly from origin to destination. 
Since aircraft will always be affected by the wind, air- 
line schedules are likely to continue substantially more 
fallible than those of surface transportation. Although 
improvements in traffic-control methods and in radio 
| aids to navigation ought to allow a substantial improve- 
| ment upon the past record, it will remain more difficult 
| to make close connections by air than by rail. 
| More important than the uncertainty of connections, 
| however, is the loss of time entailed in every inter- 
mediate stop. The interpolation of a stop in the middle 
of a long straight run on an American railway increases 
the total time between terminals by an average of three 
| minutes, including the time lost in braking and in 
| accelerating and the time actually at rest. The corres- 
| ponding figure for an aeroplane averages about 15 

minutes in American experience, even for stops where 
| there is no refuelling, and tends to become longer as 
either the size of the aircraft or the volume of traffic 
increases. The time by air between New York and 
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Boston or New York and Washington (each approxi- 
mately a 200-mile flight) is nearly 20 per cent. longer on 
the schedules which make an intermediate stop than 


on those which proceed without stop between terminals. 
“Non-stop from everywhere to everywhere at ten- 
minute intervals,” is the patron’s ideal. It is scarcely 
realisable, but it comes nearer to being realised with a 
small aeroplane than a large one. 
20 passengers want to leave London for Edinburgh by 
air between 5 o'clock and 6 o'clock each afternoon, with 
another 20 for Sheffield and Leeds and Newcastle, and 
if aeroplanes of 25-passenger capacity are being used, 
there will be justification for a non-stop schedule to 
tdinburgh and another to make the intermediate stops 
and care for the local traffic. With 60-passenger aero- 
planes, it would be necessary to run a single schedule 
and let that one make all the stops, at the expense of a 
considerable loss of time for the Edinburgh passengers, 
in order that a reasonable proportion of the available 
seats may be filled. 

High frequency and the maintenance of many non- 
stop point-to-point connections face one practical 
handicap in the limited capacity of ground facilities. 
Under pre-war conditions, an airport with a double 
system of runways and with a well-established traffic 
pattern might have been able to handle one transport 
landing every minute during the day and night in clear 
weather, with take-offs with a similar spacing. In 
minimum-visibility conditions, on the other hand, a 
minimum spacing of 15 minutes between arrivals was 
maintained until about two years ago. That interval 
has now been reduced to a minimum of 5 minutes at 
those American fields having approach control, which 
makes all pilots subject to the direction of the control- 
tower operator from the time when they pass a marker 
about 15 miles distant from the field; but, even with 
properly designed runways and approach control, the 
best that can be hoped for in minimum ceiling and 
visibility conditions would be the handling of some 
30 arrivals and departures per hour. Before the with- 
drawal of transport aircraft from the American routes 
to put them into military service, New York's municipal 
airport had a total of 244 scheduled landings and take- 
offs each day. Of that number, only nine landings and 
seven take-offs, or 7 per cent. of the total movements, 
were scheduled between midnight and 6 a.m.; whereas 
55 landings and 45 take-offs, or 41 per cent. of the 
24-hour total, occurred between 4 p.m. and 10 p.m. 
Fourteen take-offs were scheduled in one hour; 12 
landings in another. 

One cannot discuss in detail the means by which 
war-time developments may reduce the separation that 
must be maintained between aircraft to avoid the risk 
of collision ; but it is possible to say with confidence 


that post-war radio will be scarcely a recognisable | 


relation of its pre-war predecessor. The experience 
gained in dispatching and co-ordinating the movements 
of anything up to 1,000 bombers in a night, too, will 
make itself felt in the technique of transport operations 
after the war. It is reasonable to hope that the capacity 
of a well-planned and well-operated airport may be 
increased to 40 landings and 60 take-offs during the 
busiest hour of the day; and I believe that, with a 
sufficient number of parallel sets of runways, the move- 
ments of aircraft can be so co-ordinated as to allow 
150 operations per hour in bad weather, even under 
instrument conditions. 
(To be continued.) 








Fire Losses iN THE Britisn Is_es.—The total losses 
due to fires in Great Britain and Eire, other than those 
due to enemy action, were estimated to amount to 
621,0001. in value during May, against 837,0001. in May, 
1942. The losses during the first five months of 1943 
totalled 4,021,0001., compared with 5,976,0001. In the 
corresponding period of 1942. 


TrmBerR ECONOMY IN WORKS’ CANTEEN FURNITURE. 
4 four-page supplement to the Ministry of Works’ 
publication Timber Economy, No. 3 (Fitments) has now 
been published by H.M. Stationery Office. Since the 
issue of this publication in June, 1942, it has been found 
advisable to include some additional types of fitments 
and to modify the sizes of others in order to effect 
greater economy in the use of labour and materials. 
These additions and modifications are set out in the new 
supplement, and show a canteen self-service beaker rack 
for fixing to walls, a tray and cutlery table, chopping 
boards and tables of various types. Copies of Timber 
Economy No. 3 (Fitments) are obtainable through H.M. 
Stationery Office, price 1s. 2d., including the supplement ; 
or the supplement may be purchased separately, price 2d. 
Better natural lighting in the summer and the provision 
of adequate “ black-out ” in the coming winter months 
are problems which may be giving concern to factory 


owners at present. Information regarding economical 


timber-saving construction for casements (both side and 
top hung), fanlights and “‘ borrowed ” lights, and simple 
** black-out “ systems for industrial and domestic uses, is 
given in Timber Economy No. 4, recently published by 
H.M. Stationery Office, price Is. 


If an average of 


ENGINEERING, 
SHAVING MACHINE FOR SMALL 
TOOTHED GEARS. 


THE present abnormal conditions have resulted in a 
greatly increased demand for small toothed gears for use 


in a variety of instruments, the primary function of 


such gears being to transmit rotary motion with great 
precision, power transmission, as such, not being re- 
quired. The cardinal requirements of such small gears 
are a high degree of accuracy in the diameter of the 
pitch circle, in the pitch of the teeth and in the tooth 
profile. No eccentricity is permissible, while if the 
mechanism is to function reliably the amount of 
backlash in the gear train must be very small. 
Hitherto these instruments have generally been con- 
structed with the gears first cut in the conventional 
manner and then corrected for dimensional errors by 
taking very fine finishing cuts on a gear-cutting machine, 
hobbing machine or shaping machine. With a view of 
reducing the time required for the finishing operations 


Messrs. National Broach and Machine Company, 

















Detroit, Michigan, U.S.A., have developed the gear 
shaving machine shown in the accompanying illustra- 
tion. The machine, known as the Red Ring Model 
G.C.L.-3 in. gear shaving machine, will handle gears 
having pitch-circle diameters between } in. and 4 in. and 
diametral pitches ranging from 20 to 48 and even finer. 
The maximum distance between the headstock and 
tailstock centres is 5} in 

The principle adopted in the machine is that of rotary 
crossed-axes shaving. This principle has already been 
described in these columns and it is, thus, only necessary 
to state that the work is mounted either on a mandrel, 
or by itself, on dead centres between a headstock and a 
tailstock, and is finished by a rotary cutter, having 
helical teeth formed with transverse cutting edges, the 
cutter meshing with the work, which is rotated by the 
cutter during the shaving operation. The axes of the 
cutter and work lie in parallel horizontal planes but the 
axis of the cutter is set at an angle to the axis of the 
work in its own plane. As the cutter and work rotate, 
the angular setting of the cutter creates a relative sliding 
movement of its serrated tooth surface over the tooth 
surface of the work and the surplus material is removed 
in the form of extremely fine shavings. The recom- 
mended amount removed does not, in fact, exeeed 
0-004 in. Since this relative movement is very 
much smaller than the pitch of the serrations on the 
cutter teeth it is necessary to reciprocate the work in 
an axial direction under the cutter, the amount of this 
traverse being adjustable between zero and $ in. The 
cutter has a vertical reciprocating movement for effect- 
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during the operation. It will now be clear that th . 
thus two sliding elements, namely, a vertical f in 
which the cutter head is moved up and down ‘ 
horizontal face on which the headstock and tai k 
are traversed. The former, however, is not 1 
distinguishable in the illustration. 

The operation of the two slides is synchronised 
in one cycle of the cutter-head slide the work sli 
make either four strokes, six strokes or eight str: 
desired, depending upon the amount of metal 
removed. The cutter-head saddle is actuat« 
means of a cam device. A lever lying between t} 
and the saddles effects the downward movement 
cutter, and the upward movement is derived { 


helical spring. This device also ensures that the I 
remains in contact with the cam, one revolut 
which corresponds to a complete work-table cy f 


four strokes, six strokes or eight strokes. The co: 

of the cam is such that at the completion of a cy: 

cutter head rises sufficiently to establish just e1 

backlash between the cutter and the work to pe 

The cam speed is varied by mea 
change gears. The machine stops automatically « 
end of a cycle. On starting up with a fresh pis 
work the backlash necessary for loading is automati 
}taken up. This arrangement reduces the time ta 
in changing over, since the cutter has to travel over « 
a very small space. It is stated that gears finish: 
the machine show no backlash when assembled 
time taken to complete one cycle ranges from 8 sec: 
to 48 seconds. 

The cutter has an outside diameter of 3-74 in. 
has a spindle speed range of 200 r.p.m., 350 r.p.m 
500 r.p.m., as required. The spindle is driven 
V-belt from the same $ h.p. motor that reciprocates + 
table. It is mounted in Timken roller bearings whic! 
caa be adjusted without dismantling the cutter he 
Obviously the cutter head must be capable of adjust 
ment vertically in order to suit different diameters 
work. As the machine is shown in the illustration, a g: 
of small diameter is being finished ; with a gear of 
diameter as large as that of the cutter the head w 
have to be moved up. This is effected by the scr 
and graduated handwheel visible at the top of th 
machine. The automatic vertical movements for g 
ing the finished gear size are controlled by the can 
previously mentioned. The bolt projecting from thi 
head at the front, and carrying an adjustable rod 
contact with the plunger of a dial micrometer, is cor 
nected with this mechanism and enables the operator 
to see that the machine is working satisfactorily. The 
slot through which this bolt projects is, of course, 
necessary to enable the head to be adjusted for different 
work diameters. 

The axis of the cutter can be set at any angle in the 
horizontal plane up to 25 deg. on either side of the axis 
of the work; that is, the cutter can be turned on the 
vertical axis of the head. This adjustment is made by 
a toothed ring on that part of the head in which the 
cutter spindle is mounted, a small pinion, turned by a 
spanner, providing the adjustment. A 
Vernier scale enables the correct angular relationship 
between the cutter spindle and work axis to be obtained 
additional accuracy being secured by the dial micro 
meter seen near the scale. The reciprocation of the 
table carrying the headstock and tailstock is obtained 
by a simple cam and lever mechanism which also pro 
vides a slight dwell at the end of each table stroke, 
which is a virtual necessity in the gear shaving process, 
The cutter does not reverse its direction of rotation. 
Three rates of table reciprocation are provided, namely, 
10 strokes, 20 strokes and 30 strokes per minute. This, 
in conjunction with the three cutter-spindle speeds 
and the three table strokes per cutter head cycle, pro 
vides a very wide range of control. Both headstock 
and tailstock are fitted with dead centres in order to 
eliminate the risk of eccentricity which might arise 
from live spindles in worn roller bearings. The tailstock 
spindle is spring-loaded, with adjustment for pressure, 
and has a locking lever. 

The machine, as illustrated, is arranged for floor 
mounting on a pedestal. The pedestal is formed 
with a knee recess for a seated operator and contains a 
cutting-lubricant system, the switch for which is visible 
on the left of the illustration, and an electrical 
control panel. Alternatively, the pedestal may be 
dispensed with and the machine mounted on a bench, 
in which case an independent cutting-lubricant system 
and a separate electrical control panel are required. A 
usual form of installation is a number of machines in a 
row on a bench with a common cutting-lubricant system. 
The bench machine is 2 ft. 9} in. high and requires a 
space in plan of 1 ft. 10} in. by 2 ft. ll4 in. Its weight, 
with motor, is 900 lb. The weight of the base with 
pump, } h.p. motor, strainer and electrical control 
panel, is 750 Ib. 


easy unloading. 


necessary 








PRODUCTION OF TIN IN CORNWALL.—According to 
statistics given in the monthly journal Tin, the output 


ing engagement and withdrawal at the beginning and | of Geevor Tin Mines, Limited, Cornwall, totalled 367 tons 


end of an operation and for providing cutting feed 





‘ of “ black tin ” 


during the period January to May, 1943 
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LABOUR NOTES. 

\pDRESSING the annual conference of the Mine- | 
workers’ Federation of Great Britain, at Blackpool 
last week, Mr. Lawther, the President, said that the 
executive committee had never refused to point out to 
the members what their common duty was in this 
ti of national crisis. They had taken steps to 
prevent stoppages and had censured those who had been 
responsible for stoppages. Appeal after appeal had 
been made to members to set everything aside to give 
tl nation the coal it required. The committee 
regarded it as equally their duty to point out that the 


t step that must be taken was to inspire confidence 
in those engaged in the industry and break the fetters 
which hampered production. That, they believed, 
could not be achieved with the present system of dual 
control. In their opinion, there must be direct national 
ownership and control without outside interference 


The conference adopted a resolution calling upon 
the executive to use all their influence to ensure that 
reparation coal was not allowed to lower the miners’ 
standard of living after the war. On this subject, 
“ Ebby Edwards, the general secretary of the 
Federation, said that they could reject ‘as fantastic 
the theory that the settlement, immediately following 
hostilities, would be in the hands of an international 
tribunal They must be prepared to deal with the 
question of reparation coal themselves. 


Another resolution was carried instructing the 
executive to review the whole wages position, the 
survey to include consideration of a national arrange- 
ment in respect of overtime rates dn the basis of time 
and a half for all overtime worked from Mondays to 
Fridays, and double time for all overtime worked from 
noon on Saturday until 5 a.m. on Monday, the question 


base rates; and the payment of a bonus shift to all 
employees engaged on the afternoon or night shift. 


In the course of an address to the conference Mr. 
Bevin, the Minister of Labour and National Service, 
emphasised the serious nature of the coal position, and 
that he might be driven to ‘‘ desperate 
remedies " in order to get the labour needed for the 
industry. He might, he added, have to “ direct” 
boys as young as 16 to the pits. Mr. John Armstrong, 
Labour Director of the Ministry of Fuel and Power, 
who also spoke, declared that the need for more coal 
was urgent—transcended, indeed, all other needs at 
the moment. On the subject of absenteeism, Mr. 
Armstrong said that the average for the whole country 
was 4} per cent. There were districts where the 
figure was as low as 2 per cent. to 24 per cent.; 80 


suggested 


that, obviously, there was room for improvement in | 


other areas. 


Proposals for the formation of a single miners’ | 


union with centralised control, contributions and 
benefits, to take the place of the existing federation of 


| that a Central Wages Board is to be set up for the 
|industry. It is to consist of five representatives of 
the employers and five representatives of the trade 
unions, with an independent chairman, and its first 
task, it is understood, will be to stabilise working hours 
and conditions. 


It is understood that Sir William Beveridge intends 
|to lose no time in proceeding with the inquiry which 
| he promised some time ago to undertake into unemploy- 
| ment. In this task, he is not to have the assistance of 
Government experts and Departments as he had in the 
| preparation of the Social Security Report, but, never- 
| theless, he will, no doubt, receive much information 
| from official sources, employers’ organisations, and 
|trade unions. His aim will be to concentrate on the 
long-term unemployment problem, leaving the transi- 
tional problem, incidental to the turning over from 
| war to peace, to the Government. He conceives his 
| task to be to endeavour to ascertain how industry can 
| be permanently organised in order to eliminate cyclical 
| depressions. The expectation is that, his report will be 
available in about six months. 


| At a meeting organised by the Building Industries 
| National Council in London last week, Mr. Malcolm 
| McCorquodale, Joint Parliamentary Secretary to the 
| Ministry of Labour and National Service, said that by 
| the time the Armistice came, the Government war 
building programme might be at an end, and a reserve 
of labour would then be available for restoration of 
war damage and new building. The labour force 
would be far below what was necessary, but demobilisa- 
tion would bring recruits. It was hoped that between 
80,000 and 90,000 craftsmen would return from muni- 
tions, and that some 200,000 would be demobilised. 


quodale continued, was working on a plan to encourage 
the training of men demobilised from the Forces or 
from civilian war work. In the first three or four years 
a substantial number of adults would have to be 
| brought in through special training. The industry 
would have to consider what was to be done about the 
present war-time control of labour during the period of 
transition from war to peace. 


Mr. Coppock, general secretary of the National 
Federation of Building Trades Operatives, said that 
the men now fighting must have jobs when they 
| returned ; they did not want to see these men hawked 
about at 10d. an hour. It was for the Government to 
ensure that both highly-skilled craftsmen and those 
who had received only a few months’ training had a 
place in industry and an equal standard of living. 
The hard fact was that a partially-trained man’s output 
| was inferior to that of a highly-skilled man, but build- 
|ing contracts were still awarded on the principle of 
competitive tenders. The Government must, if neces- 
| sary, subsidise a partially-trained man until his training 
was complete. 


district associations, were submitted to the conference. | 


They will now go to the districts for consideration, and 
a final decision will be taken at a special delegate con- 
ference in October. The new organisation would have 
a membership of about 600,000. 


A resolution from Nottingham on the subject of 
workmen’s compensation was adopted by the con- 
ference. It instructed the executive committee to 


use every legitimate means to secure amendments to | 
Other resolutions | 


the Workmen’s Compensation Act. 
carried called for the reduction of the miners’ working 
day to 64 hours, nationalisation of the mining industry 
after the war, and better pay and pensions for Service 
men and their dependants. 

On July 1, the official cost-of-living index figure was 
100 points above the level of July, 1914, compared 
with 98 points a month earlier. For food alone, the 
index figure on July 1 was 68 points above the level 
of July, 1914, compared with 65 points on June 1. 
The rise was due to an increase in the average price 


f . sulting from the partial replacement of | ,,, artis : : 
of potatoes, resulting from the partia ns , | The question is not only difficult but also delicate, 


old potatoes by the new crop at higher prices. 


Speaking at Blackpool last week, Mr. Bevin, the 
Minister of Labour and National Service, said that he 


| an industrial court of inquiry which began its sittings 
| in Glasgow on Wednesday this week. It affects about 
| 15,000 women employed in a West of Scotland aircraft 
factory equipped with machines and tools permitting of 
| the utmost possible simplification of processes and the 
use of rapidly trained labour, mainly female. The 
issue which the Court has been called on to decide is 
whether the women in the factory are doing men’s 
work or women’s work. Citing their three year old 
national agreement with the employers, providing for 


the extended employment of women in the engineering | 


industry, the Amalgamated Engineering Union point 
out that women 
formed by women in the industry ” are not affected by 
its provisions. The work performed by the women in 
this case, the A.E.U. claim, is not “ work commonly 
performed by women,” it is work “ hitherto performed 


by adult male labour,” and, as such, entitled to the | 


skilled men’s rate. 


| . . . 
| for it is complicated by the fact that the women con- 
| cerned are being paid rates of wages laid down in.agree- 


ments to which the employers, on the one hand, and the | 


Transport and General Workers’ Union and the National 


could foresee a time when industry would benefit by | Union of General and Municipal Workers on the other, 


giving workers four weeks’ holiday with pay each year. | are parties. 


With 48 weeks’ industrial production annually by | 
a healthy race, Britain could beat the world. In ten | 
years, the cost, to industry, of holidays with pay would | 
be 500,000,0001. to 550,000,000/., but it would be an 
investment. fectlecans® 

It was announced at a meeting of the National 
Hosiery Manufacturers’ Federation in Leicester last week 


Lord Wark is presiding over the inquiry. 


The total income of the United Patternmakers’ 
Association in the first quarter of the current year was 
| 20,0647. 19s. Ild., and the total expenditure 
13,5721. 13s. 6d. At December 31, 1942, the funds in 
hand amounted to 207,127l. 18s. 9d.; at March 31, 
1943, the balance was 213,620. 5s. 2d. 





of merging flat-rate additions in the district standard| The council which advised Lord Portal, Mr. McCor- | 


“engaged on work commonly per- | 


FOUNDRY PRACTICE AND QUALITY 
IN LIGHT-ALLOY CASTINGS.* 


By H. G. Warrinoron. 


Many interesting papers have been presented on 
foundry control, and many others describe the mould- 
ing methods that have been evolved to overcome the 
difficulties encountered in making a particularly 
troublesome casting. In a modern foundry, laid out 
for the mass production of light-alloy aero-engine 
castings, a preliminary investigation of the methods to 
be employed is essential, in order that satisfactory 
castings may be produced with the minimum of wasters. 
In a jobbing foundry, where the number of patterns 
in use is greater per unit of floor area, this is more than 
ever essential, and the time that can be spent experi- 
menting with moulding methods must be cut to a 
minimum. Moreover, in a foundry that is closely 
associated with alloy developments, castings are often 
| required for prototype engines and aircraft, and per- 
haps only two or three are needed in a hurry. They 
may be forgotten for perhaps six months, and then, 
after tests are completed, not only are production 
orders received, but they are divided among two or 
three other foundries in the country which require ingot 
| material of the alloy originally specified, and will 
| welcome some assistance as to the moulding methods 
| that will get the work under way as quickly as possible. 
| It is incumbent on the supplier of ingots to specification 
to be in a position to recommend casting practice and 
to be able to take on any task at a moment’s notice. 

| With this problem to face it is evident, firstly, that 
a routine must be established for recording moulding 
methods so that a casting can be picked up again 
after a lapse of time, and recommendations made in 
a clear manner to other foundries.. Secondly, rapid 
| methods of examination must be available, and, what 
is more important, the results of the examination must 
be transmitted to the foundry, in the event of an un- 
successful first attempt, so that the correct modifica- 
tions can be adopted to produce a sound casting 
subsequently. 

A third factor which must on no account be over- 
looked is the importance of checking the production 
run as well as the first few samples. The early cast- 
ings are usually produced under the eye of the fore- 
man moulder, and the temperature of the metal con- 
trolled, and fluxing, degassing and grain refining, if 
called for, conducted by a laboratory worker, and the 
heat-treatment given special priority. Under these 
conditions a perfect casting can be produced by a 
method that is not, however, flexible enough for later 
production. Moreover, a further detailed examina- 
tion is required with a “ follow-up ” in the case of any 
change in procedure necessitated in the course of pro- 
duction. An example may be given of the results of 
changing an aero-engine cylinder head from floor to 
machine moulding. The machine method involved the 


| 





elimination of sprigs between the fins, and the sub- 


stitution of oil- bonded silica sand for natural bonding 
sand. Otherwise the methods were identical, but 
sections cut through the machine-moulded castings 
demonstrated that a hot spot had developed exactly 


| opposite the runner gate, causing a shrinkage cavity, 
An interesting question relating to the wage rates | 
| of women employed in engineering has been referred to 


which was just hidden from superficial inspection by 
a skin of sound metal. Observation showed that the 
solidification period with the new sand was consider- 
ably longer, with the result that while the risers were 
still adequate a new method of gating had to be deve- 
loped before machine moulding could be proceeded 
with. 

The accumulated knowledge of these recorded effects 

of various moulding methods can lead to later changes 
in production, even if matters are proceeding satis- 
factorily, as reflection on the first examination and the 
later “ follow-up” may frequently indicate where a 
change can be introduced, not necessarily to improve 
| the quality of the castings, which was the initial object, 
but to reduce the man-hours employed in moulding, 
core-making or fettling. Such modifications, however, 
on aircraft castings subject to radiological examination 
and usually highly stressed, are of necessity a secondary 
consideration, and the first object must always be to 
obtain a sound and uniform component. 

The first casting made is invariably used for a dimen- 
sional check, and in all foundries there is, or should 
be, well established machinery for transmitting this 
information to the pattern shop, initiating modifica- 
tions and recording departures from drawings. Slight 
variations from dimensional tolerances do not often 
affect the moulding methods, however, and for the 
control system described it is convenient to make two 

| castings from the first pour, the second one being sent 
to the laboratory for a control examination. The com- 
pleteness of this investigation will depend on a number 
of factors, such as the size and intricacy of the casting, 





* Paper entitled “‘ A Method of Correlating Foundry 
| Practice and Quality of Light-Alloy Castings,”’ presented 
' at the 40th Annual Conference of the Institute of British 
Foundrymen, London, on June 26, 1943. _ Abridged. 
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the number required, and previous experience with 
similar types of casting in the alloy employed. A 
full investigation will seldom be necessary, and in- 
deed its main advantage would be lost if too much 
time were employed getting down to unnecessary 
detail which might delay sending important features 
back to the foundry in time to control the first pro- 
duction run. 

The essential feature of all reports is the record of 
the method of moulding employed, and the first and 
most important record must be a good photograph, 
taken in studio lighting, of the casting, complete with 
runners and risers. This must be supplemented by 
a list of dimensional details of the runners, gates, 
risers, etc., the moulding and core sand employed, and 
the casting temperature. The visual appearance of 
the casting must be described in all cases, but the 
remainder of the examination will vary with expediency. 
To locate internal shrinkage, porosity, grain-size varia 
tions and segregation, use may be made of radiography, 
polished and etched sections, fracturing and pressure 
tests. To evaluate stress requirements and general 
homogeneity, tensile test-pieces may be taken from a 


number of locations, and, in the case of large piston 
castings, a Brinell hardness survey is taken on all 
machined surfaces. 

The completion of an investigation would delay 
castings urgently required, and sufficient information 
to enable the foundry to proceed can normally be 
given after radiological examination has been com- 
pleted. This is achieved by means of an interim 
memorandum sent from the laboratory to the foundry 
superintendent approving the method for production 
or notifying the necessity for modifications, with 
descriptions of the defects encountered. In this way 
the necessity for an individual report for each modifica- 
tion is unnecessary, the investigation being held over 
until another casting is available, so that the official 
record will normally describe the satisfactory method, 
and end with the formal approval for production. 

On many simple components it is merely necessary 
to report that “the casting has been photographed, 
examined visually, radiographed and fractured. No 
defects were noted and the method is approved for 
production.”” This assumes, of course, that it is of 
a type that has a good previous “ history,” and that, 
from a knowledge of similar components in production, 
the examiner is confident that no difficulties, such as 
distortion or cracking, will occur during heat-treatment, 
and that, from his knowledge of the alloy concerned 
and of the customers’ requirements, there will be no 
doubt that the required mechanical properties will be 
obtained. 

When a new type of alloy is introduced into the 
foundry, before production castings are made, an 
assortment of typical patterns are chosen, the reactions 
of which to standard alloys—by established moulding 
methods—are known, and a few castings of each are 
made. If these are successful, or if success is achieved 
after modifications are made to suit the new material, 
it is then known that, for certain general types of 
moulding methods, the castings will be expected to 
have certain mechanical properties. 


| are filed in the laboratory. 








The procedure for submitting the castings to examina- 
tion may be varied to suit local conditions. It may be 
established that when the dimensional check is made, 
the inspection department requires two castings, only 
one of which is to be fettled. the other being passed 
on to the laboratory for the major investigation after 
a rapid visual survey has been made. Another method 
is for the laboratory man, who is responsible for quality 
control in the foundry, to have access to the production 
department's list of requirements for new eastings. He 
will arrange to be present once or twice during the 
moulding, and, when the casting is poured, will note 
all relevant details. He can then discuss the moulding 
and the apparent results on the spot, and take the 
casting away for testing. A hard and fast ruling should 
not be made on this point, however, as on a number 
of instances a glance at the pattern will indicate that 
the examination will merely be a formality and that 
production can go straight ahead from the moment 
it is received in the foundry, the inspection department 
merely making sure that nothing is dispatched to the 
customer until the result of the examination is known. 
[t is obviously important that this decision must 
be taken wherever possible, not only to avoid the 
development of an irksome system of stopping good 
men from working, but to develop a spirit of colla- 
boration between the laboratory man and the foundry, 
and to allow the foremen and technical people freedom 
to put their mutual efforts into the consideration of 
the more difficult tasks where a cautious approach is 
necessary. 

An important formality, however, is the recording 
of each examination by means of a “ Submittal Note.” 
This is a printed form which is divided into three parts, 
the first being kept by the department submitting the 
work. The second contains instructions for special 
investigations, accompanies the work to the labora- 
tory, and is attached to the manuscript of the report ; 
and the third is filed in the laboratory administrative 
offices. Each part, separated by perforations, has 
printed on it the same serial number for correlation 
and reference. The form then ensures that there is 
no doubt, when a casting has been submitted from the 
foundry, that the work and time taken on the investi- 
gations are available, and that an unreasonable delay 
does not‘occur between submission and report without 
some inquiry being made. Each report is also given 
a serial number and the method of casting is identified 
by this number in all works’ correspondence. It is 
obviously simpler to refer to “ method No. 2569,” for 
example, than to say, “ the method used for machine- 
moulded cylinder heads, Part No. prior to our 
latest modification,” and also avoids any possibility 
of error. Copies of the reports are issued to the foundry, 
the inspection department and the management, and 
A list of titles and references 
is circulated generally to all others who are likely to 
be interested and who can obtain copies on demand. 

Typical Investigations.—The first example chosen is 
of a magnesium alloy sand casting (M.A. 181) to 
Specification D.T.D. No. 59A, which involved parti- 
cularly stringent pressure-test requirements. Many 
attempts were made. before successful castings were 
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produced with low rejections, but a certain amount 
of production was carried on during the experimenta! 
series. Castings from several different methods of 
founding were submitted for laboratory examir 
tion and approval of the best method of manufactur 
and foundry technique. The castings were examined 
visually, photographed, heat-treated, radiographed and 
fractured for examination. The various methods of 
manufacture are illustrated in Figs. 1 to 4, on page 
Below is a summary of the observations made after 
examination of the castings. 

Several castings were made by the method illustrated 
in Fig. 1, but each succeeding casting incorporated 
slight modifications to the previous sample. In _ the 
first sample examined, several areas of shrinkage were 
apparent, particularly in the thick wall of the tube 
beneath the top riser and also in front of the riser 
at the back of the casting. This riser was omitted 
from all further castings without affecting the con 
dition of the castings in general. In an attempt to 
overcome the shrinkage beneath the top riser, chills 
were placed in the cores, but the defect was only 
displaced and not eliminated. Further samples wer 
made in which the top riser was given an asbestos 
liner. This is illustrated by Fig. 2, which is a view of 
a casting without the back riser. In an attempt to 
eliminate the shrinkage beneath the bosses, observed 
in previous castings, the casting was inverted, all 
details of running remaining the same as before. This 
modification produced little change in the severity of 
the defect in the affected area, while a further region 
of shrinkage developed in the bosses beneath the top 
riser. This modification was abandoned. 

Another sample was made using the same running 
system as before, with the provision of additional 
gates, in an attempt to fill the mould more quickly and 
allow the top riser to function properly. Some im 
provement was evident, but the casting was still below 
a satisfactory standard for production to proceed 
At the risk of excessive turbulence in the mould, it 
was decided to “top run” the casting, the runner 
being gated into the top riser. An open top mould 
was employed, while steel-wool filters were used in an 
attempt to check the flow of metal and minimise dross 
inclusions. Samples with one, two and three gates to 
the riser were produced, the most satisfactory results 
being obtained from the double-gated casting, which is 
illustrated in Fig. 3. A few production castings were 
made, but numerous rejections occurred due to dross 
inclusions. 

The practice of “top running” the casting was 
discontinued and further samples submitted for 
examination in which “horn” gates to the bottom 
of the casting were employed, together with a larg: 
top riser. The gates were situated at the lugs in one 
sample, and at the end of the walls of the cylindrical 
bosses in the other. The latter sample gave the more 
satisfactory results of the two, and is illustrated in 
Fig. 4. Rejections on pressure testing of castings 
made by this method have not exceeded 2 per cent. 

Conclusions : Castings may be regarded as satis 
factory for production, using the method illustrated 


by Fig, 4. Dimensional details: (1) downright, j in. 
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in diameter; (2) channel, 1} in. by 1} in.; (3) horn 
gates, [ in., tapering to ~ in. square; (4) riser, 9 in. 
by 5} in. at the top, 14 in. by 6 in. at the base, 3} in. 
high. The mould was made in Bedford silica sand 
plus ammonium bifluoride inhibitor, and the cores in 


Bedford silica sand bonded with “ Crulin B” plus am- | 


monium bifluoride inhibitor. 

Example 2.—The next example consists of a series 
of three reports, the first of which deals with the 
prototype of two patterns, the other two being modi- 
fications found necessary on each casting as experience 
was gained in production. Two castings for parts Nos. 
76,204 and 76,194, to Specification D.T.D. No. 298, 
were submitted for examination for the approval of 
the method of manufacture. They were examined | 
visually and radiographically. Component No. 76,204 
is illustrated in Fig. 5 and No. 76,194 in Figs. 6 and 7 
on page 90 and on the opposite page. The patterns 
were moulded in Mansfield sand and the cores were of 
Southport plus Crulin B. The metal was cast at 
710 deg. C. The large casting, Fig. 5, appeared to be 
free from defect, but on the smaller component (Figs. 6 
and 7) slight shrinkage defects were noted beneath the 
riser on the inner surface of the casting. No defects, 
however, were apparent from the radiographs of either 
of the castings. 

Conclusions.—The method of manufacture used for 
casting part No. 76,204 considered to be satis- 
factory. The smaller component, although not 
possessing serious defects, may be improved by the 
application of chills to the porous areas and by im- 
proving the shape of the top risers to provide a more 
adequate feed. Dimensional details of part No. 
76,204: (1) downright, 9 in. by } in. diameter ; 
(2) runner, 1} in. by 1} in. ; (3) feeder, 11 in. in height 
by 5 in. in diameter at the top and 3 in. in diameter at 
(4) riser, 8 in. in height by 7 in. in diameter at 
the top, 5 in. diameter at the base; (5) gate, 7} in. 
by 1} in.; (6) riser, 5$ im. in height by 12 in. by 
6} in. at the top and 9 in. by 34 in. at the base. Weights, 
as cast, 161 lb. Part No. 76,194: (1) downright, 
44 in. in height by ? in. in diameter ; (2) runner, 1 in. by 
j in. ; (3) gate, { in. by § in. ; (4) riser, 44 in. in height 
by 84 in. by 3} in. at the top and 7 in. by 2 in. at the 
base. Weight, as cast, 43 lb.; weight fettled, 23 lb. 

Some difficulty was experienced in maintaining the 
quality of a sand casting made to Specification D.T.D. 
No. 298. Subsequent castings were affected by 
shrinkage porosity and fairly severe dross and blow- 
hole formation. A modified method of manufacture 
was tried and the resulting casting examined visually 
and radiographically. The casting is illustrated in 
Fig. 8, opposite. Modifications included improved feed- 
ing arrangements and runners from the base of the 
mould to provide an even progressive flow of metal. 
The mould was made in Southampton sand with a core 
of Southport sand, plus Crulin B, and the metal was | 
cast at 710 deg. C. On visual examination, slight 
shrinkage was noted near the runner gates, but no other | 
defects were evident. On radiographic examination, 
very slight dross inclusions were apparent in one | 
section, but were not considered to be serious. 

Conclusions.—The slight shrinkage noted near the | 
runner gate was superficial and was, in fact, fettled | 
off later. Should this defect become more serious, | 


is 


the base : 





| entirely free from unsoundness. 


however, it could probably be eliminated by enlarging 
the gate and feeder. Dross formation was very slight 
and might be avoided entirely by enlarging the upright 
runner and gate to lessen the tendency to turbulence. 
Dimensional details: (1) downright, 18 in. in height 
by 1 in. in diameter; (2) runner, 2 in. by 1} in.; 


(3) runner, 1 in. in diameter; (4) riser, 10 in. in height | 


by 44 in. in diameter at the top and 34 in. in diameter 
at the base ; (5) gate, 6 in. by 1} in. ; 


(6) riser, 6 in. in | 
height by 94 in. by 7} in. at the top and 8 in. by 4 in. | 


at the base; (7) riser, 8 in. in height by 54 in. in dia- | 


meter at the top and 6 in. by 1} in. at the base. 
Considerable difficulty was experienced, however, in 
maintaining the high quality demanded by the radio- 
logical examination. Radiographs revealed defects 
which had the appearance of scattered blow-holes. 
This was confirmed upon examination of a machined 
section, but was seen to be confined to the surface of 
the casting. It was suggested that the surface blow- 
holes were caused by impermeable or damp sand, 
and experiments with sand and mould drying were made. 
Some defects were still found to be present after these 
modifications were made, and the effects of extensive 
chilling to assist progressive solidification were tried. 
Some improvement appeared to have been effected 
by this modification, as many of the blowhole defects 
were eliminated, but the castings were affected by 
defects which produced a general mottled effect on 
the radiograph. A slice approximately } in. thick was 
cut from the casting and radiographed. Severe 
shrinkage was noted. When a machined section was 


examined no surface blowhole defects were apparent, | 


although some general porosity was evident. Micro- 
examination confirmed that the casting was severely 
affected by interdendritic shrinkage porosity. Test 
bars were cut from a casting with the results given in 
Table I. 





TaBLe I. 

- Ultimate Tensile > ; 
Test- . ee Elongation. 
Piece ai _ Per Cent. 
1 11-42 6-5 

2 j 8-32 2-0 

3 9-04 | 3-0 

4 9-68 4-5 

5 11-08 4-5 

6 10-64 5-0 

7 8-76 2-5 

8 10-84 5-0 





It was considered that the general interdendritic 
shrinkage porosity was caused by inefficient feeding. 
As considerable difficulty would be experienced in 
increasing the size of the risers, it was suggested that 
the casting be completely chilled to within 1 in. of 
the base of the riser. This modification was adopted. 
No defects were apparent on visual examination, and 
radiographic examination showed the casting to be 


machined section confirmed the absence of any serious 
form of defect. 
Table II were obtained from test-pieces cut from the 
casting. 

Conclusions.—A considerable improvement in the 


Fre. 10. 


quality of this component has been effected by the 
modification, and it may be safely adopted for future 
production. This component and others for the same 
client are of particularly heavy section, and, by the 








original methods of manufacture, have exhibited 
TABLE II. 
" Ultimate Tensile a . 
Fen Strength. Tons —— 
; per Sq. In. Tt 
1 4-0 
: 5°5 
3 5-0 
4 | 7-0 
2 5:5 
6 | } 7:0 
7 4-0 
5 3-0 
9 5-0 








defects not previously encountered in the standard pro- 
duction of components of smaller section. Owing to 
the extremely heavy section, feeding arrangements 


| without the use of chills would be difficult and, in 


most cases, owing to the shape of the casting, would 
be impracticable. It is suggested, therefore, that the 


| technique of extensive chilling be adopted as standard 


An examination of a | 


The mechanical properties given in | 





practice to all heavy section components in alloy to 
specification D.T.D. Nos. 298 and 304. 

Example 3.—The final example consists of a report 
on a cylinder-block casting in Hiduminium RR 50, 
which had been modified after a visual inspection of 
the first method had shown the presence of severe 
draws. As variations of section are encountered, 
tensile tests have been included to check the uni- 
formity of the material. This casting was submitted 
for the approval of the method of manufacture. Visual 
inspection and examination of polished sections were 
made. 

The method of manufacture is indicated in Figs. 9 
and 10, on this page, which show the complete casting. 
Two sets of five downrights were used instead of the 
double downrights shown in the illustration. The large 
risers were cut to the extreme edge of the casting and 
the main runner was extended round the casting, thus 
providing a more adequate feed. Castings made before 
these modifications were effected were badly drawn. 
The jacket core was vented to prevent mis-running. 
The pattern was moulded in Southampton sand and the 
cylinder bore cores were made in Mansfield sand and 
the jacket and small cores in Southport sand, plus 
Crulin B. The base of the casting and the cylinder 
bores were chilled. The metal was poured at 750 deg. 
C. On visual examination no defects were visible on 
this casting. Previous castings had been drawn, but 
the modifications mentioned above appear to have 
counteracted these tendencies. On the examination 
of polished sections no evidence of gas or shrinkage 
porosity was present. 

Conclusions.—This casting appeared satisfactory for 
production. Tensile test results as given in Table III, 
page 100, were considered satisfactory for a casting of 
these dimensions. Owing to the large number of cores 
employed, it is considered advisable to pay close atten- 
tion to their quality and to provide adequate venting 
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to decrease the possibility of porosity and misrunning. 
Dimensional details: (1) riser, 5 in. in height by 
4} in. by 2 in.; (2) riser, 5 in. in height by 2 in. in 
diameter ; (3) downright, 12 in. by { in. in diameter ; 
(4) runner, 48 in. long by 1} in. by 1} in.; (5) gates, 
1} in. by 1} in. 

It is not the intention of this paper to discuss the 
moulding methods shown, and the examples have not 


TABLe III. 


- | Copies of Specifications may be 


Maximum 

No. of Test Yield Point Elongation Stress 

Piece rons per Sq. In Per Cent Tons per 
Sq. In. 
l 8-5 3-0 10-4 
2 9-7 7°0 2-6 
; 9-6 2-0 10-7 
4 8-2 2-0 2 
5 a4 2-0 8-7 
6 a-o tO s-4 
7 a-s 2-0 0-5 
7°3 4-0 8-4 
’ 7-8 4-0 9-5 
1! 10-4 3-0 12-2 
12 a-5 1-O 9-7 
13 8-5 3-0 3 
14 8-8 3-0 9-6 
15 7-7 2-0 8-6 
17 aS tO 9-3 
18 7-2 3-0 -7 

19 &-O 4-0 10 

20 8:7 4-0 8-9 


been chosen to illustrate any special features. They 
are, however, typical of the class of work a light- 
alloy foundry will always encounter, necessitating a 
routine method of examination and recording to enable 
production to commence and to be maintained with a 
minimum of difficulty. It must not be forgotten in 
planning a scientifically controlled foundry, that the 
foundryman is essentially a craftsman, and that 
whereas in many other industries it can safely be pre 
dicted that a given result will emerge from a planned 
procedure, in the manufacture of sand castings reliance 
must still be placed on the foundryman’s craft and 
experience to carry through successfully a production 
programme. The information gained by examining 
castings at any stage must be transmitted in a concise 
form to the man engaged in the job. 

In the same way, if laboratory control is to be 
effective it must not be retrospective. The laboratory 
employee must operate from the foundry floor and 
collaborate with the moulders and furnacemen by 
personal observation, rapid investigation and exact 
records, and sum up with clear interpretation and 
practical recommendations. In the foundries of High 
Duty Alloys, Limited, this collaboration is achieved 
by means of the testing schedule described, and has 
proved to be of more immediate value than the control 
testing that is normally done by means of sand testing, 
tensile and analysis checks and porosity tests, which, 
however, provide valuable supplementary information 
in evaluating the results of preliminary casting examina- 
tions. 








COAL PRODUCTION IN GREAT BRITAIN.—Figures given 
in the House of Commons by the Ministry of Fuel and 
Power show that the estimated quantity of saleable coal 
raised in Great Britain, during the quarter ended June 30, 
was 48,650,900 tons, as compared with a final figure of | 
49,870,900 tons in the corresponding quarter of 1942. 
The average number of wage earners on colliery books 
was 708,400 in the June quarter of 1943 and 707,500 in 
that of 1942. 


ROAD TRANSPORT EDUCATION.—A 
eonference convened by the President of the Institute 
of Transport, following a suggestion made by Mr. 
R. Stuart Pilcher, to discuss the possible extension of 
road transport education facilities, was held on July 7 in 
the Council Chamber of the Institution of Electrical | 
Engineers. The organisations represented at the confer- 
ence comprised the Association of Principals of Technical 
Institutions, Associated Road Operators, Limited, the | 
Commercial Motor Users’ Association, the Municipal 
Passenger Transport Association, the National Road 
Transport Employers’ Federation, the Public Transport 
Association, and the Scottish Road Passenger Transport 
Association. There were also present the chairman of 
the Institute of Transport’s Examinations Committee, 
Mr. G. 8. Szlumper; the educational adviser, Mr. J. W. 
Ramsbottom and members of the Council of the Institute 
who are associated with road transport. Mr. Pilcher was 
elected chairman of the conference, but, at his suggestion. 
the President of the Institute of Transport was invited 
to preside throughout the proceedings of the inaugural 
meeting. After a full discussion it was unanimously | 
agreed that there was a need for further facilities for 
road transport education and it was decided to appoint 


CONFERENCE ON 


a representative committee to give detailed consideration 
to the subject and to report back to the conference. 








| ** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
| The number of views given in the Specification Drawings 

is stated in each case; where none is mentioned, the 

Specification is not illustrated. 

Where inventions are communicated from 
Names, etc., of the Communicators are given in italics. 
obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

| Chancery-lane, London, W.C.2, price 18. each. 

| The date of the advertisement of the acceptance of a 

| Complete Specification is given after the abstract in 
each case, unle: 
word ** Sealed ’’ is appended 





iny person may, at any time within two months from thé 
date of the advertisement of the acceptance of a Complet 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts 


ELECTRICAL APPARATUS. 


550,881. Electricity Meter. British Insulated Cables, 
Limited, of Prescot, and P. Eckersley, of St. Helens. 
(1 Fig.) 1941.—The invention is a light- 
load adjustment for watt-hour induction meters. The 
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potential magnet is mounted above the rotating dise 1 
and is of usual E-shape. The potential coil 6 is wound 
on the central limb 2. The current magnet lies beneath 
the disc and is U-shaped with vertical limbs 7 and 8 
carrying the current coils. The pole faces lie a short 
distance below the disc and are symmetrical on each side 
of the vertical plane containing the axis of the disc and 
the axis of the potential magnet limb 2. The sides of 
the lower part of the potential magnet are connected, by 
core branches 14 and 15, with the sides of the lower part 
These branches are symmetrical 
potential and current magnets 
On each branch is 
wound one of a pair of coils 16 and 17. These two coils 
constitute the light-load adjustment coils and are similar 
Each coil has a few turns and 


of the current magnet 
and interconnect the 
both magnetically and structurally. 


and symmetrically located 














(550,831) ad 


the ends are connected to a non-inductive resistance 18 
and a conductor strip 19 mounted on an insulating 
support. This support carries a slider 20 which can be 
moved into any position and locked after adjustment 
by the screw 21. With the slider in the central position 
the circuits of the two coils have equal impedance. By 
moving it to one side of this position, the impedance on 
one coil is increased while that of the other is decreased : 
and vice versa when it is moved in the opposite direction. 
For example, in a 5-ampere single-phase meter, coils 
having ten turns of 0 -022-in. diameter copper wire can 
be used in conjunction with a resistance 18 of 0-06 ohm 
2-75 in. long. With this arrangement, the relation- 
ship between movement of the slider 20 and the speed 
of the disc for a given load on the meter is linear, a 
variation in speed from +7 per cent. to —7 per cent. 
from normal being obtainable with a movement of the 
slider from left to right of 2:5in. (Accepted January 28, 
1943.) 


PRINTING AND ALLIED MACHINERY. 


550,287. Rotary Printing Press. Goss Printing Press 
Company, Limited, of London. (6 Figs.) October 24, 
1940.—The invention is an inking mechanism for high- 
speed rotary printing presses which ensures a regular | 
and constant supply of ink to the rollers. The mechan- 
ism consists of a distributing drum 10, a transfer roller 11, 
a feed roller 12, and a fountain roller 14. The speed of 
the roller 10 is considerably in excess of that of the 
roller 14. The latter is partially immersed in a body of | 
ink, and the amount which adheres to the surface is | 
predetermined by a fountain blade 18. This blade is | 

| 
| 


rigidly fastened by a bar to the underside of a member 21 
extending from one end of the fountain to the other, and 
adjusting screws 23 are provided, one for each column 
width of the fountain. The blade 18 is adjusted so as | 
to leave the required thickness of ink film on the fountain 
roller, and a predetermined portion of this film is trans- | 
ferred to the transfer roller 11 and the distributing drum | 





abroad, the | 


: the Patent has been sealed, when the 


10 by means of raised helical ribs on the surface of the 
| roller 12. A relativel¥ thin finger 30 having its tip tap. 
| gential to the roll 14 can be moved from one end the 

blade 18 to the other so as to remove any foreign utter 

which may have collected between the blade a the 
roller 14. The finger 30 is supported by a slid ock 
| which runs on @ guide rail 33 mounted on the forward 
| 

j10 

' 

| 

(580,287) 

edge of the member 21. A motor drives the fing: 
one end of the fountain blade to the other dur 
operation of the press. Pulleys are mounted one at b 
end of the fountain, and over these pulleys is stretched a 
wire the lower run of which is clamped to the slide k 
On the upper run of the wire is mounted a trip h 
operates one or the other of a pair of switch levers as the 
blade 30 reaches the corresponding end of its run The 
switches reverse the motor driving one of the pu 3 


(Accepted January 1, 1943.) 
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550,164. Glass-Melting Furnace. The United Glass 
Bottle Manufacturers, Limited, of London, and W. A, 
Moorshead, of London. (2 Figs.) November 26, 1941 
The furnace is designed to give increased fuel efficiency 
The melting chamber is divided into two sections, one 
termed the refining section and the other the primary 
heating section, and is T-shaped in plan. In the drawing, 
ais the primary heating section of the furnace and > the 
refining section The refining section is approximately 
square and is in communication, through a throat in the 
with the working end ¢«. The refining 
section area is about two-thirds of the total melting 
area required. The total area of the furnace is substan 
tially the same as that usually employed, but the section 
where the raw batch is melted is of elongated form; 


bridge wall d, 


that is to say, considerably narrower and longer. Glass 
batch is fed into the left-hand end of the primary heating 
section and gradually flows along to the refining section 
Usually, melting is substantially complete by the time 
that the glass enters the refining section. The high 
temperature and the comparatively large area of the 
refining section facilitates completion of the process of 




















(550,164) 


refining. Gas burners are fitted in the end wall of the 
refining section facing the bridge wall, there being at 
least one burner on each side of the primary heating 
section Gas is supplied to the burners through the 
flues g and air is supplied from the recuperators Ah through 
the flues 7. The flames issue directly into the refining 
section and the resultant waste gases, after traversing 
a part of the refining section, turn through almost 
180 degrees and flow through the primary heating section 
in the opposite direction to the glass. The gases pass 
out of the furnace through the exhaust ports m into the 
recuperators A and finally out through the chimney flue. 
Combustion of the fuel takes place in the refining section, 
where the gases are cooled down to the refining tempera- 
ture. From here the hot gases, instead of leaving the 


| furnace, are utilised for heating up and melting the 


batch which enters the furnace. The temperature to 
which the gases can be usefully cooled in the primary 
heating section is limited by the condition that the 
batch entering the furnace must move towards the 
refining section and a certain minimum temperature is 
required for this purpose. The roof over the primary 
heating chamber is as low as possible, for the dual purpose 
of keeping the combustion gases in close contact with the 
melting glass and also to prevent radiation from the 
refining section. (Accepted December 24, 1942.) 
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SHIP FLYING AND 
AIRCRAFT CARRIERS.—III.* 


By CoMMANDER PETER BETHELL, R.N. 

BEFORE going on to survey the detailed improve- 
ments made in aircraft carriers and ship-planes in 
recent years, it will be as well to describe the tech- 
nique of deck-landing as it existed some ten years 
ago. This differed very substantially from that 
used in landing on an aerodrome, and it is important 
to understand how and why. When landing on an 
aerodrome, the pilot, having made a preliminary 
circuit of it to acquaint himself with the exact 
direction of the wind, would take up a position to 
leeward and throttle back at such a height that 
his approach glide would, if continued, cause him 
to overshoot the field slightly. For this reason, 
the approach glide never was straight or continuous. 
During the earlier part of it the pilot would discard 
excessive altitude by making S turns, and in the 
final stage he would achieve the same object with 
a sideslip made by banking to one side and kicking 
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receding. The first-named quality forbade any- 
thing in the nature of a curved approach path, or 
any “swishtail” business such as is entailed by a 
side-slip, since both manceuvres would drift the 
aircraft to one side or the other of the centre-line 
of the deck. The second circumstance—the reced- 
ing nature of the landing-ground—made it well- 
nigh impossible for the pilot to time a normal 
engineless glide that would bring him to his desired 
touch-down point, and it is safe to say that no 
deck-landing has ever been attempted, much less 
achieved, by this method. 

Pilots could be trained in the straight powered 
“rumbling ” approach, necessary for ship-landing, 
on any normal aerodrome suitably marked out with 
flags or ground-strips to represent the deck; but 
more verisimilitude was obtained by means of the 
following expedient. A fast motor-boat steaming 
into the wind would tow a single seaplane-float at 
a distance astern corresponding to the length of an 
aircraft carrier’s deck, the width of which would 
be simulated by the broad white wake of the towing 
craft; thus the pilot would be confronted with 





It will be seen that the operation of numbers of 
aircraft from a carrier’s deck is necessarily siow. 
Nothing in the nature of take-offs or landings in 
formation can be attempted, and only one machine 
can be handled at a time. This last statement is not 
strictly true, for an early development, achieved by 
careful timing, was for a second machine to land over 
the top of the first as it descended on the after lift. 
Moreover, carriers equipped with fore fiying-off 
platforms, on a level below the main flight deck, 
could send off fighters while at the same time 
landing-on other aircraft. Nevertheless, it remained 
broadly true that a carrier could not retrieve ele- 
ments of her main striking or reconnaissance force 
in the same breath as dispatching other units. 

A development of major importance in this respect 
was the “landing net,” which appears to have been 
first introduced in the American carriers Lexington 
and Saratoga. Exact details have not been pub- 
lished, but the device seems to be a barrier of wire 
ropes which can be raised into a transverse position 
| across the deck, and lowered when such division is 
|not required. A recent book* about the war 
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on opposite rudder. 
kind of landing was that it was made without the | 
use of the engine, and this requirement had almost | 
the force of canon law. A misjudged approach 
which caused the machine to undershoot could 
only be rectified by opening up the engine, and, 
since that could not be done in the event of a forced 
landing caused by engine failure, the rule was that 
it might never be done in the case of a normal 
landing. Hence the practice, called “ rumbling,” 
of using a surreptitious burst of engine to correct 
undershooting, was darkly frowned upon by Servive 
aviators, who regarded it as not much less than a 
mortal sin. (Here let it be remembered that we 
are discussing Service aviation of a past decade. 
The “rumble” or powered approach has always 
been employed in civil aviation, since the S-turn, 
and particularly the side-slip, are unsettling to 
passengers; and the same approach is now an 
essential for all operational types of aircraft because 
of the high wing-loadings employed.) 

The pilot approaching a carrier’s deck, however, 
was presented with a different problem, inasmuch 
as his aerodrome was both narrow and contiaually 











* Part I appeared on page 1, and Part II on pages 41 
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deck-landing, and could continue his approach to 
within some 20 ft. of the water. 

Training in landing on the aircraft carrier itself 
was ordinarily confined to five consecutive successful 
landings made solo—there was no dual instruction 
in this field—after which the pilot was considered 
to have qualified in the art, and settled down to 
achieve membership of the Perch Club. This 
required one hundred good landings, the Club’s 
rules defining a good landing as “‘ one in which the 
pilot is not killed.” A minor and dependent 
branch of this institution was the Nightjars’ Club, 
confined to pilots who had made some minimum 
number of night deck-landings ; and there was also 
(until Authority suppressed it) the Palings Club 
or Wreckers’ Institute, where membership required 
five collisions with the palisades. Despite the dark 
definition of a “ good landing ’’ enunciated by the 
aforesaid unofficial body, it is true to say that most 
deck-landings are good ones ; otherwise, ship-borne 
aviation could not be carried on. Accidents seldom 
occur unless a pilot allows familiarity to breed con- 
tempt, which it rarely does except in easy conditions, 
since unfavourable conditions of wind and weather 
furnish an automatic mental stimulus and forbid 


The essential feature of this | conditions similar to those involved in an actual | service of the Lexington states that only the after 


180 ft. of the flight deck, or approximately one-fifth 
of it, was used for the landing area. The landing net 
makes it possible for aircraft to land on the after 
part of the deck, while the fore part is occupied 
by other machines ; it would seem, however, that 
the latter cannot take off while a landing is actually 
in progress, since the slipstream from their airscrews 
would create disturbed conditions over the after 
part. It will be recalled from the preceding section 
that a “crash net” or barrier was, in fact, erected, 
though not used, for the original deck-landing made 
by Eugene Ely in 1911. 

There has been a reluctance on the part of the 
competent authorities to disclose whether British 
carriers are equipped with a landing net; % the 
1942 Admiralty publication, the excellentY pam- 
phlet, Ark Royal, makes no mention of it in 
the course of a seemingly frank account of deck- 
landing operations. This pamphlet does make it 
clear, however, that modern British carriers do not 
wait to strike down one machine into the hangar 
before taking on the next, for it states: “‘ As soon 
as all have landed, the ship resumes her normal 





* Queen of the Flat Tops, by Stanley Johnston. Lon- 





carelessness. 


don: Jarrolds Publishers (London), Limited. 
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course and the aircraft are struck down to the| 
hangars as quickly as possible, the steel windscreen | 
at the fore end of the deck being raised as a pro- | 
tection if the wind is strong from ahead.” The 
windscreen is clearly shown in the fine photograph 
of H.M.S. Victorious, reproduced in Fig. 28, on 
page 101. 

Whether British carriers use the landing-net 
device or not, the danger that an aircraft which | 
lands too fast or too far forward will run into those 
parked ahead of it is reduced by the athwartships | 
arrester wires now fitted across the after part of | 
the deck. These are stretched horizontally between | 
suitable fittings, and photographs (one of which 
is reproduced in Fig. 29, on this page) suggest 
that elastic shock-absorbers are fitted in the 
mid-part of the wires and that the latter ter- 
minate in some form of spring or hydraulic 
cushioning mechanism at each end. A hook let 
down by the pilot catches in one of these arrester | 
wires and the aircraft is thus brought to rest, but | 
the hook has to be disengaged by one of the landing 
party before the aircraft can taxi forward clear of 
the landing area. In the book about the Lexington, 
already quoted, it is stated that the arrester gear 
used was such as to halt the aircraft within 10 ft. 
after a full-stall landing, this sometimes resulting in 
the collapse of the undercarriage. 

It has been remarked earlier that the United 
States Navy adopted transverse arrester wires almost 
from the first, while the British Navy discarded 
transverse wires in 1918 and longitudinal wires in 
1925. The date of the reintroduction of arrester 
gear is not clearly known, since information of this 
sort is rarely publicised, but it is thought to have 
been contemporaneous with the disappearance of 
the palisades originally introduced to supplant the 
longitudinal wires.- No carrier afloat now has 
palisades,* though the Courageous and Glorious 
retained them until 1936 at least. The revival of 
arrester gear, which involves considerable complica- 
tions in both ship and aeroplane, is the more 
significant in the light of the fact that it was made 
after the general standardisation of wheel brakes 
on ship-planes. There may well have been con- 
siderable reluctance on the part of the Admiralty 
to revert to this coarse and brutal method of | 
stopping aeroplanes on a carrier’s deck, a method | 
which is fundamentally unsound because it compels 
the aeroplane to carry apparatus and to be 
strengthened to withstand the shock of apparatus 
that is not essential to it as a flying machine. 














The explanation is fairly simple and can best be 
represented graphically. Fig. 30, herewith, shows 
the wing-loading of representative types of ship- 
plane plotted against the approximate dates of their 
adoption, and the graph is seen to rise steadily from 
a figure of 5 lb. per square foot for the Sopwith Pup 
of 1917 to 294 lb. per square foot for the Fairey 
Fulmar of 1940-1.¢ The landing speed is propor- 
tional to the square root of the wing-loading, and 





though this remains true only if the aerodynamic 
coefficient is constant, it is doubtful if the Fulmar | 
lands at much less than double the speed of the Pup. | 
The respective wing-loadings quoted suggest that | 
it lands at a good deal more than double. The 
speed at which modern aircraft approach when 
landing is undoubtedly high and shows no tendency 
to decrease, in spite of the use of flaps. The figure 
given for the Vickers Spitfire is between 90 m.p.h. 
and 100 m.p.h.; that for the Bristol Beaufighter, 
115 m.p.h.; for the Bell Airacobra, 120 m.p.h. ; and 
for the Short Stirling, 140 m.p.h. These figures are 
presumably some 15 per cent. to 30 per cent. above 
the stalling speeds. 

Between the evolution of the Pup and that of its 
present-day counterpart, means were found whereby 
the aerodynamic coefficient itself could be sub- 
stantially improved ; and it will be recalled that the 





* In the United States Navy, the windscreens on the 
flight deck are termed palisades. 

+ This chart may be somewhat inaccurate as regards 
a few of the dates. Also, it is incomplete; for instance, 
one firm was too busy even to acknowledge the writer’s 
repeated request for particulars relating to two ship- 
planes of their make. Nevertheless, the rising tendency, 
and the very considerable increase (almost a “ step ”’) in 





the wing loadings of machines introduced after 1936, are 
clearly marked. 
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(e098 A) 
landing speed is inversely proportional to the square 
root of this factor. .The S.E.4, a brilliant single- 
seater fighter built by the Royal Aircraft Factory 
in 1914, had flaps along the trailing edges of the 
wings, which could be depressed to increase the lift 
and reduce the landing speed. The Fairey device, 
already noticed, whereby the camber of the wing 
section could be varied by the pilot, was capable of 
increasing the aerodynamic coefficient by some 10 
per cent. The Handley Page slot, which in its 
original form automatically fed air to the starved 
upper surface of a wing approaching the point of 
stall, conferred an even greater increase. The 
method by which this improvement is usually 
obtained in modern practice is essentially similar 
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to the S.E. 4 expedient and consists of hinged flaps 
forming the rear surface of the main planes, which 
can be depressed to a surprisingly coarse angle by 
the pilot to confer increased lift. 

Although all modern operational aircraft are 
equipped with wheel-brakes and flaps, the fact that 
all carriers now have to use arrester gear is proof that 
the operating speed of the aeroplanes is tending to 
outrun the potentialities of the ships. This is a 
serious matter, and leads to a point of some import- 
ance. Fundamentally, it is the development of 
carriers that has to keep pace with the advance in 
aircraft, and not vice versa, since any attempt to 
fit the aeroplane to the ship reacts adversely on 
flying performance; yet this is an ideal extra- 
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ordinarily difficult to follow. 
gress in aircraft is very rapid, most types having a 
life of some five years only ; but an aircraft carrier 


must be built to last 15 years at least, and she is not | 


easily or speedily altered. Moreover, “in war, you 
do what you can, using what you have,” and the 
three great naval Powers entered the war with 
aircraft carriers which could not conceivably be 
spared for modification and had to be “ made to do.’ 
It is more than probable that this circumstance has 
of itself prohibited, or at least retarded, the adoption 
of certain successful land-plane types for carrier 
work. Finally, it is fairly plain that the length and 
speed of aircraft carriers, the two factors on which 
depend the permissible maximum operating speed of 
aircraft using them, cannot be substantially in- 
creased, even in new construction. Indeed, at the 


** ALBACORES ”” 


The advance of pro- | 
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present time there is an ominously strong suggestion 
that in the matter of ship-flying we have already 
| reached the point where (to reverse Marshal Foch’s 
dictum aforesaid) we cannot use what we have. It 
|must be owned, however, that this suggestion is 
| somewhat weakened by a view of the recent news 
|reel showing b.25 Mitchell bombers taking off, 
fully loaded, from ‘the U.S.S. Hornet for their 


’| raid on Tokyo on April 18, 1942. The 68-ft. wing 


span of the aircraft was only slightly less than the 
| clear width of the flight deck, and the wing loading 
}can have been hardly less than 40 lb. per square 
| foot ; yet, so far as could be judged from the film, 
| the machines took off easily enough. 

| At this stage it will be convenient to review the 
special features which must be possessed by a ship- 


| plane as such, and to note how they react on 





operational qualities. All modern aircraft are fitted 
with controllable flaps to reduce the landing speed ; 
but the ship-plane, lacking the very long runways 
available for land-planes, must embody as far as 
possible aerodynamic qualities designed to give it 
an intrinsically low minimum speed of flight. That 
minimum cannot be greatly reduced without a 
corresponding effect on the maximum speed, and it 
still seems very roughly true that the one is. apt 
to be one-third of the other. Then the ship-plane 
needs to be equipped with a landing-hook to engage 


|in the arrester wires, and must be structurally 


strengthened to provide a robust anchorage for the 
hook ; all of which adds weight that the land-plane 
does not have to carry. The ship-plane’s landing 
wheels must have a broad track, which is not easy 
to arrange in a retractable undercarriage and 
initially suggested that the Spitfire might be un- 
suitable for deck-landing. 

A far more severe headache is in store for the 
designer who has to combine both these features 
with the requirement that the wings must fold. 
Folding wings are a necessity for the larger ship- 
planes, not only because of the restricted size of 
the carrier’s lifts, but also to permit of close stowage 
in the hangar. With biplane types, this require- 
ment is fairly easily satisfied by hingeing the rear 
spar of the main planes and using a bolt and socket 
fitment in the front spar, the wings folding back 
against the fuselage ; such an arrangement was used 
in Short seaplanes as long ago as 1913. But this 
cannot easily be contrived with a monoplane wing. 
Certain American monoplanes for carrier work, 
for example, the Douglas Devastator, have the 
wings folding inwards and upwards so that the 
tips nearly touch above the cockpit, which looks 
all right so long as the beholder can rid his mind 
of the suggestion that this attitude is liable to 
be adopted in flight. The days when an aero- 
plane’s wing was a simple aerofoil, and nothing more, 
are very far distant. Nowadays, the wings of mili- 
tary aircraft are knee-deep in guns, cameras, fuel 
tanks, navigation lights, and even engines. The 
task of linking up all this miscellaneous gear with 
controls in the fuselage of a folding-wing aeroplane 
is formidable in the highest degree. Another 
requirement of ship-planes is the fitment of “ points” 
to engage with the launching-gear of catapults or 
accelerator mechanisms, involving further weight 
and complication; and, while some operational 
types can possibly dispense with a rubber dinghy, 
the ship-plane certainly cannot. 

The difficulties inherent in deck-landing require 
that the pilot’s cockpit shall command a good view, 
and this becomes increasingly difficult to arrange. 
One recalls earlier machines, such as the Blackburn 
Ripon, in which the pilot could, by pulling a lever, 
rear up like a jack-in-the-box to become monarch 
of all he surveyed. Such an expedient cannot be 
employed in the modern type of streamlined glass- 
house, and even if it could the pilot would probably 
have his head blown off. Convincing proof of the 
limited view afforded by modern ship-planes lies 
in the fact that the pilots now have to depend on 
signals made by the officer in charge of the flight 
deck when they are making a landing. The control 
officer indicates the necessary movements by hold- 
ing outstretched ‘“‘bats’’ resembling ping-pong 
rackets, the pilot being shown that he is dropping 
a wing or is too far to one side, and that he is now 
in the right place to shut off and descend. A later 
development is the use of a small semaphore as 
seen in Fig. 31, herewith, which shows a Fairey 
Albacore landing on the deck of H.M.S. Victorious, 
A further handicap to performance is the apparent 
requirement that fighters must carry two occupants. 

One last feature that ship-planes must possess, 
so obvious that one hesitates to mention it, is that 
of relatively small size. Given folding wings, the 
size is controlled by the length, and this is restricted 
by the dimensions of the carrier’s lifts. The plat- 
form size of the lifts in British carriers was stated 
in 1934 to be nearly 50 ft. wide by 45 ft. long, and, 
though this may have been increased in ships of 
later construction, the published dimensions of 
modern ship-planes do not suggest that it has been. 
There is no doubt that even the moderately large 
medium-bomber types are too big for carrier work ; 
and it is questionable whether ship-planes can be 
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made to carry a torpedo or bomb load much 
exceeding a ton. Any attempt to contrive this by 
increasing the wing-loading is out of court for the 
reason already given. The Mitchell bombers men- 
tioned above can scarcely have been flown on to 
the deck of the Hornet. 

The foregoing paragraphs show that there is a 
tendency for ship-planes to accumulate parasitic 
features which are not needed by shore-based 
aircraft, and which react adversely on performance. 
It was not always so; for instance, the Fairey 
Flycatcher, at the time of its adoption, was a 
reasonable match for landplane single-seater fighters. 
Later models appear to have fallen behind their 
land-plane counterparts, and there is no suggestion 
that ship-borne aviation will ever be able to com- 
pete on equal terms with aircraft operating from 
shore aerodromes, either as regards striking power 
or in type-for-type combat. 

An examination of existing ship-plane types 
suggests that we in Britain should be proud of our 
pilots and crews. The Blackburn Skua, a ship fighter 
put into production in 1937, was an unbeautiful 
monoplane fitted with folding wings, flaps, and a 
retractable undercarriage ; and was notable as the 
first British type designed with dive-bombing in 
view. The Skua seems to have done well in the 
Norwegian operations; but those who believe the 
works of reference crediting it with a top speed of 
225 m.p.h. might like to know why, in the early 
days of the war, two Dornier 18 flying-boats were, 
although damaged, “‘ enabled by their superior speed 
to escape from our Skua fighters.”” The quotation is 
from the Admiralty publication, Ark Royal, which 
only clajms 200 m.p.h. for the Skua; but the 
aforesaid} works of reference credit the Dornier 18 
with no nore than 162 m.p.h. The Blackburn Roc, 
a ne machine embodying a four-gun turret, 
was a tvyjo-seater fighter credited with 224 m.p.h., 
introducdd in 1940 but later relegated to target- 
towing dhities. 

The Gloster Sea Gladiator, an adaptation of the 






R.A.F’s jpopular biplane fighter, had a speed of 
some 25() m.p.h., but little has been printed about | 
its operagions. Omitting the Grumman F4F-3 or 


Martlet, [which the Royal Navy appears to have 


adopted P some numbers as a ship fighter in 1940, 
we come 


to the Fairey Fulmar (see Fig. 29, 








. 

page 102), first heard of in the Ark Royal 
towards the end of that year. This a monoplane 
with eight front guns and a retractable under- 
carriage, but photographs do not show a rear 
gun for use by the observer. Thus it is interest- 
ing to read, in the aforesaid Admiralty publica- 
tion, that the observer in a Fulmar engaged in 
combat with a Fiat CR 42 biplane was reduced 
to throwing wads of paper, “having exhausted 
every alternative means of warding off stern 
attacks.” Of similar encounters, we learn from the 
same source that on several occasions CR 42’s were 
able to overcome Fulmars by reason of their superior 
speed. Works of reference give 270 m.p.h. as the 
maximum speed of the CR 42, though this is believed 
to have been improved since. The significant 
resemblance of the Fulmar to the much earlier 
Battle dissuaded commentators from expecting a 
much higher performance on the part of the former, 
which a recent statement credits with a maximum 
speed of 244 m.p.h. 

The Fairey Swordfish, a machine for torpedo or 
reconnaissance work, showed its potentialities in the 
first-named capacity in the Taranto and Matapan 
engagements and in the Bismarck action. A folding- 
wing biplane of vintage appearance (built to a 
1933 specification), its maximum speed of 154 m.p.h. 
must be held to be inadequate for torpedo attacks 
in modern conditions, especially when, as has been 
stated recently, this maximum is reduced to 110 
m.p.h. by Christmas-tree accretions. As a recon- 
naissance and patrol aircraft it is undoubtedly 
excellent, since high speed is not of great help in 
tracking and shadowing enemy surface forces, and 
may be an actual disadvantage. The Swordfish 
has a long endurance and is stated on occasions to 
have been used as a dive-bomber of sorts. It has 
exceptional deck-landing qualities ; although three 
deck crashes were experienced with this type during 
the Bismarck episode, this was out of 61 landings 
made in horrific conditions of wind and weather— 
with the round-down of the. carrier’s deck pitching 
through an amplitude of 56 ft. and green seas 
breaking over the fore end of the flight-deck, itself 
62 ft. above the waterline. 

On seeking information about the Fairey Albacore 
(see Fig. 32, on page 103), stated to be the super- 
sessor of the Swordfish, one finds that it is a slightly 








Fic. 34. Hawker “Sea Hurricane” Taxine Orr. 


larger biplane with a fixed undercarriage and 
folding wings. Having extracted this from Jane's 
All the World’s Aircraft in a public libgary, I noted 
| that, against the legend “no details available ” 
| relating to performance, the comment “and none 
wanted” had been added by some dissatisfied 
taxpayer (but not, inferentially, a local ratepayer). 
Both the Swordfish and the Albacore can carry 
bombs instead of a torpedo. Fig. 33, on page 103, 
showing a training formation of Albacores carrying 
practice torpedoes, well illustrates the size and 
position of the weapon relatively to the aircraft. 
While improved types of fighter and torpedo 
aeroplanes are rumoured to be in hand for the 
Navy,* the only recent developments that have 
been rejeased are the use of Hawker Hurricane and 
| Vickers Spitfire fighters for carrier work. Although 
it has been stated that a squadron of R.A.F. Hurri 
canes, not fitted with landing hooks and flown by 
pilots not trained in deck landing, was successfully 
landed on the Glorious during the evacuation 
from Norway during 1940, the first mention of 
the Sea Hurricanes was made in accounts of the 
Murmansk convoy battle in September, 1942, in 
which they shot down a least 40 German torpedo 
and dive-bombing planes for the loss of four. The 
Sea Hurricane (shown taking-off in Fig. 34, on 
this page) is stated to be a Hurricane I, substanti 
ally unmodified except for the fitting of a landing 
hook. The Seafire, or Spitfire modified for carrier 
work, which is illustrated in Fig. 35, on page 110, 
took part in the North African operations in Novem- 
ber, 1942, and does not seem to differ much from 
the Spitfire V. This is interesting, because the 
narrow track of that machine and its tendency to 
bounce sideways when one wheel is touched down 
before the other, had suggested that it might not 
be suitable for deck-landing. It has been stated 
that the special technique required for putting a 
Seafire on a carrier’s deck was worked out by Comdr. 
H. P. Bramwell, D.S8.0., D.S.C., who made the 
initia] deck landing with this type on the Illustrious 
at the beginning of 1942. 
Published information relating to Japanese nava] 
aircraft does not suggest anything really outstand. 








* The Barracuda, a monoplane torpedo-carrier, has 
been mentioned recently. 
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ing. A belief that is widely held is not necessarily 
false on that account, and the impression that the 
Japanese are copyists is not dispelled by an 
exumination of available reports on their flying 
equipment. That is not to deny that a copyist 
may improve on the original, or that Japanese 
designers (much assisted, it is thought, by Germans) 
have produced aircraft of proved adequacy. Torpedo 
aircraft include the Nakajima G-96, a biplane having 
characteristics similar to those of the Swordfish ; 
and the Nakajima G-97-2 and Mitsubishi G-97-1. 
These two differ principally in their engines, the 
latter’s more powerful motor giving it a speed of 
some 200 m.p.h. Both are monoplanes with 
retractable undercarriages. As presumably these 
were the types which sank the Prince of Wales and 
Repulse, they are by no means to be sniggered at. 
There is some reason to suspect that the torpedo 
they carry is a 53-cm. model. 

The several Mitsubishi and Nakajima ship- 
plane fighters adopted during the Japanese years 
2596 and 2597, which correspond conveniently 
enough to 1936 and 1937, were excellent examples 
of the high-performance single-seater biplane class 
which reached its zenith with the Gloster Gladiator 
in Britain and the Fiat CR 42 in Italy, but to which 
the Germans never seriously reverted. A far more 
interesting and formidable fighter is the Mitsubishi 
§-00, commonly known as the Zero. Reports from 
America suggest that, while not phenomenally 
small, this machine is of remarkably light con- 
struction. It is a well-armed monoplane with a 
1,050-h.p. radial motor, and a speed said to lie in 
the neighbourhood of 300 m.p.h. _Its light weight 
endows it with a fast climb and excellent high- 
altitude performance, and no doubt contributes 
towards a reasonably low landing speed. The 
endeavour to save weight in this type may be 
responsible for its complete lack of armour and the 


absence of self-sealing petrol tanks, or it may not ; | 


but it would be interesting to learn whether the 
pilots find it of much assistance. 

Not much has been heard of the naval version 
of the Bell Airacobra, called the Aerabonita, but 
it is significant that the tricycle undercarriage of 
the former was replaced by an orthodox arrange- 
ment of landing wheels on its deck-landing sister. 
Here the writer, an aeronaut of an earlier school 
who finds much to admire in most modern develop- 
ments but is darkly offended by some of them, 
makes bold to denounce the tricycle landing-gear 
as fundamentally unsound in any circumstances. 
Last to be noticed, and admired, is the formidable 
F4U-1, or Corsair, by Vought-Sikorsky, powered 
with a 2,000-h.p. radial and credited with a top 
speed of 366 m.p.h. and a big radius of action. 
Its photograph, reproduced in Fig. 36, on page 110, 
gives the impression of a heavy machine with a bag 
view for the pilot when landing ; the not-unpleasing 
cranked wing arrangement (inverted gull) may be 
guessed to have been adopted to facilitate the 
combination of folding planes with a retractable 
undercarriage. 

Development in the scout bomber class has been 
so rapid that it has been difficult to keep pace with 
it, to use the euphemism customary among com- 
mentators who find themselves in a fog; but the 
excuse must be that dive-bombing was an American 
invention. It is known that the § B2U-3 or 
Vindicator, by Vought-Sikorsky, was employed 
afloat in large numbers, and, as the Chesapeake, has 
been in service with the British Navy; later 
models had a top speed of about 255 m.p.h. The 
SBD-1 or Dauntless, by Douglas, is a dive- 
bomber of high repute capable of 260 m.p.h., which 
covered itself with glory in the Coral Sea and Mid- 
way battles; it is said to be obsolescent. The 
latest machine of this type, illustrated in Fig. 37, 
on page 110, is the SB2C-1 or Helldiver, by 
Curtiss, and is claimed to be exceptional; a 





taining the compressed air which assists in pro- 
pulsion, and if the user is prepared to accept a fairly 
short range, his designer can make do with a corres- 
pondingly smaller air-vessel. Aircraft tactics in- 
volve the discharge of the torpedo at a range which 
is very short compared with that usual for destroyers, 
and therefore it has been possible to evolve 18-in. 
torpedoes weighing some 1,500 lb. only. That 
figure is known to be approximately correct for 
British aircraft torpedoes of this size, and ten years 
ago the Whitehead firm were producing a 45-cm. 
torpedo weighing 1,600 lb., the explosive charge 
being 400 Ib. and the range 2,000 yards at 42 knots. 

All the belligerents employ shore-based torpedo 
aircraft, and in most cases they are aircraft capable 
of carrying a 2]-in, torpedo. It is not known if the 
Germans have in fact developed a torpedo of this 
size for such use. Published photographs of Savoia- 
Marchetti and Caproni bombers armed with tor- 
pedoes do not suggest that the Italians have done 
so either, since, when the torpedo’s diameter is 
scaled against the figures of ground crews standing 
alongside, a dimension of some 17 in. is arrived at. 
The Japanese torpedo ship-planes are stated in 
Jane’s to carry a torpedo weighing 1,760 Ib., and (as 
has been remarked earlier) there are grounds for 
suspecting that this is a 2l-in. weapon.* In the 
book about the Lexington, previously cited, it is 
stated that the Devastator aircraft were armed with 
2l-in. torpedoes weighing 1,750 lb., and a later 
passage indicates that the weight of explosive was 
some 400 lb. The Grumman Avenger is said to 
carry a 22-4-in. torpedo. What matters most is 
the weight of explosive, and this is presumably a 
| function of the gross weight of the weapon—some- 
| where between a fifth and a quarter of it. However, 
| the damaging effect of the explosive does not increase 
directly with the weight of the charge, as anyone 
| who has engaged in blasting or stumping will know, 
but is more nearly in proportion to the square root 





but a significant fact about all these machines is| powerful tubby monoplane with a wing-loading thereof. 


that they are powered with radial air-cooled motors. 
The Japanese do not seem to have made up their 
minds which in-line engine they should copy. A 
remarkable statement in a recent American bookt 
is that the Japanese used Messerschmitt Me 109 F 
fighters from their aircraft-carriers in both the 
Coral Sea and Midway battles. 
a wing loading of over 35 lb. per square foot. 
American ship-borne aircraft are divided into 
three main types, namely, fighters, scout bombers 
(which appear nowadays to be mainly dive-bombers), 


not far short of that of the Spitfire V, which must 
make it exciting to land on the deck. It is credited 
with about 280 m.p.h., maximum. The S B 2 A-1l 
or Buccaneer, by Brewster, is said to be a dive- 
bomber under development for the United States 
and British navies, to be called Bermuda in the 


This aircraft has | latter; and to be capable of 284 m.p.h. at 12,000 ft. 


The TBD-1 or Devastator, by Douglas, was the 
torpedo plane with which the American Navy 
entered the war, and is known to have been the 





type possessed by two of the three carrier-borne 





| NOTES ON NEW BOOKS. 
| 


Memoranda Nos. 1 and 2 on Fuel Economy. London : 
The Paper Makers’ Association of Great Britain and 
| Ireland, 1912 (Incorporated). [Price ls. 6d. and 
| 3s. 6d., respectively.] 
| THESE memoranda, prepared by the Fuel Economy 
| Technical Committee of the Paper Makers’ Association , 
| are intended to be read in conjunction with the Bulle- 
| tins issued by the Fuel Efficiency Committee of the 
Ministry of Fuel and Power, a list of the first 16 of 


and torpedo planes. The United States Navy’s| squadrons launched against the Japanese armada | which is given inside the front cover of Memorandum 
code of reference may be explained by the example lin the Midway battle. It is said to be no longer in 


“ F4F-3,” where the first F relates to the type | production. 


Powered with a 1,750-h.p. two-row 


(Fighter), and the 4 denotes that this is the fourth | radial motor, giving a top speed of about 240 m.p.h., 


basic design of fighter accepted by the Navy from | it has folding wings, and is stated to have been the 


this firm. The second letter is the code letter | first monoplane adopted for ship-flying ; though it 
allotted to the Grumman firm, and the final 3) would have been supposed that both the Blackburn 
indicates that this is the third major variant of the | Skua and the Mitsubishi S-96-2A fighters had prior 


type in question. 


| claims in this respect. The TBF-1 or Avenger, by 


It will be convenient to lead off with the F 4 F-3, | Grumman, is illustrated in Fig. 38, on page 110. 


known as the Wildcat III in the United States Navy 
and as the Martlet in the British, the latter having 
obtained a quantity of this type in 1940. It 
is a monoplane with a retractable undercarriage 
and capable of 290 m.p.h. The wing-loading of 
234 lb. per square foot appears commendably low 








| A top speed of about 250 m.p.h. is claimed, with 


a range of 1,400 miles, carrying an offensive load 
of 2,000 Ib. The torpedo is enclosed in the fuselage, 
as in the Bristol Beaufort of the R.A.F. The 
Avenger is stated to carry a crew of three. In his 
speech on the Navy Estimates, the First Lord stated 


for an aircraft with this performance, but is no/| that this aircraft was being adopted by the Royal 


less than that of the much faster Spitfire I (moral— 
we can do it when we want to). The later Wildcat, 
or F 4 F-4, is said to have a top speed of 315 m.p.h., 
and a high-altitude performance rivalling that of 
the Zero, but it is not clear if it, too, has been adopted 
by the Royal Navy. It is said to be slower, but 
more heavily armed, than the Seafire, previously 
mentioned. An interesting official statement about 
this machine is that, although the complication of 
foldiig-wing arrangements involves a 5-per cent. 
increase in weight over a rigid structure, their 
employment permits a 50-per cent. increase in the 
number of machines borne by the aircraft-carrier. 
\ window in the floor of the cockpit affords the 
pilot some sort of view of the deck when landing, 





* A recent statement credits the Zero with 345 m.p.h., 
maximum. 

+ The Flying Guns, by Lieut. C. Dickinson, U.S.N. 
London and New York : Charles Scribner’s Sons, Limited. 





Navy. It is to be called the Tarpon in the British 
service. 

It is here relevant to examine the question of the 
torpedo-carrying capacity of ship-planes. Tor- 
pedoes are usually classified by their diameter, and, 


except for the mammoth 24}-in. weapons designed | 


for the submerged tubes of the Nelson and Rodney, 
they seem almost universally divided between 21-in. 


(53-cm.) and 18-in. (45-cm.) types, the former being | 
used for the armament of most surface ships and | 


submarines. The 2]-in. Mark IV, with which the 
British Navy was armed at the close of the 1914-18 
war, weighed about 3,200 Ib. in action trim, of which 
some 500 Ib. was made up by the explosive in the 
warhead. The ratio between the cubes of the 


diameters suggests that an 18-in. weapon should | 


have a gross weight of about a ton and carry about 


315 lb. of explosive ; but if this were true few ship- 
Most of the weight | 


planes could lift such a torpedo. 
is contributed by the massive steel air chamber con- 





| No. 2. The first of the two deals with the broad 
principles by which economies may be effected (for 
example, by the use of low-grade coals, the recovery 
and use of condensate, by modifying the heating proce- 
dure, etc.) and gives a typical heat-balance diagram 
for a paper mill. A questionnaire, based on this 
diagram, was sent subsequently to all members of the 
industry, and is reproduced in Memorandum No. 2, 
| together with an example of the diagram as derived 
| for an actual mill. This is supplemented by notes on 
| heat drop, heat economy, water softening, steam traps, 
| ventilation and vapour extraction, and general informa- 
tion on combustion. There are also various tables of a 
| more or less standard character, which may be con- 
venient for reference ; though it should be noted that ° 
they are of American origin and that those relating to 
water quantities relate to United States gallons. 


| Flight and Airframes for the Aircraft Fitter. By D. O. 
| Brsnop, B.Se. (Eng.), A.M.I.E.E., and P. A. Bosan- 
| auet, B.Sc. London: Sir Isaac Pitman and Sons, 
| Limited. [Price 10s. 6d. net.] 

| Tue first impression on reading the title of this book 
| might suggest that it is merely another added to the 
many introductory books on aeronautics, written for 
the benefit of young members of the A.T.C. and other 
novices; but there is a difference. The authors set 
out to cover that field, but they do not stray into the 
more scientific side; they maintain an unconventional 
descriptive style, and with the aid of many diagrams 
(equally unconventional), they do succeed in intro- 
|ducing the reader to the subject in an extremely 
| interesting and informative manner. The book is 
| divided into five parts, dealing, respectively, with the 
principles of flight; the aircraft structure; typical 
hydraulic systems; materials used in aircraft; and 
|the interpretation of drawings. The chapters on 





* Lord Beaverbrook, in the debate on naval aircraft 
held in the House of Lords on January 27, 1943, stated 
| that the Japanese aircraft torpedo is a 22-in. one. 
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stabil} y and control, and on airscrews, are particularly 
good, fand present the elements of these somewhat 
abstrupe subjects in simple language. 


It is unfortunate 
e desire for simplicity sometimes leads to state- 
that are not technically correct; for instance, 
id that the lift of the wings “ takes away ” the 
f the pull of the earth: * counteracts would 
een more correct. However, these are not 
faults; a beginner does not read critically, and 
A chapter solely 
1 to aircraft hydraulic systems is a useful 
ion, not generally found in this class of book. 
urious that, after describing the principles of 
ics, the authors omit to mention one of the 


general uses of it in aircraft, namely, the oleo 


bsorber for undercarriages. 


of Machines. By Lovis Tort and A. T. J. 
ey. Fifth edition. London: Sir Isaac Pitman 
fons, Limited. [Price 15s. net.] 


-BoOK which first appeared in 1927, and since 
me has passed through five editions and four 
igs, may be looked upon as so thoroughly 
ved that its latest issue requires little more than 
g. The successful career of Toft and Kersey’s 
of Machines has been due essentially to its 
its, but it has had, in addition, the advantage 
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ig with a subject the fundamentals of which 
altered, so that the first edition is still a 
ride to the students for whom it was mainly 

The alterations which have been made in 
since it first appeared have been due partly 
es in the syllabuses of educational authorities 
aminations it has been designed to cover, but 
o the additional importance which various 
of the kinetics of machinery have assumed in 
ars. Thus in the 1935 edition, matter was 
aling with the torsional oscillations of shafts, 
e new, fifth, edition the general case of forced 
»s and the use of the pendulum damper are 
some detail. The volume covers university 
ng courses and the syllabuses of the entrance 
ions of the Institutions of Civil and Mechanical 
s; it contains many examples from their 
It has served several generations of students 
may be expected to continue its successful 
r many years. Its possible clients are con- 
nereasing in number. 
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INSTITUTION OF ENGINEERS.—A visit to the 
Repair Works of the Birmingham City Trans- 
rtment, at Tyburn-road, Birmingham, has been 
by the committee of the Midland Section of the 
stitution of Engineers, and will take place on 

August 21. The 
it the main entrance to the works at 2.30 p.m. 

















visitors are requested to 
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TILTING-DRUM CONCRETE MIXER. 


VARIOUS new constructional features have recently 
been adopted in some models of the tilting concrete 
mixers manufactured by Messrs. The T. L. Smith 
Company, Milwaukee, Wisconsin, U.S.A. Some of 
these are shown in the machine illustrated in Figs. 1 
and 2, on this page. The mixer is the firm’s 56-S pat- 
tern, which has a mixing drum with an inside diameter 
of 7 ft. 9} in. and an inside length of 9 ft. 1} in. It is 
driven at a speed of 11-5 r.p.m. by a 30-h.p. electric 
motor running at 1,200 r.p.m., and operating through 
a gearbox. It is claimed as one of the special features 
of these mixers that the material is not lifted during 
the discharge, and this feature prevents the concrete 
from falling from the upper part of the drum on to the 
bottom, which may cause undue wear, especially when 
large stones are incorporated in the mix and is not 
unusual in the large-scale concreting operations carried 
out in the United States. Owing to the double-cone 
shape of the drum, the aggregate and cement fed into 
it tend to flow to the centre, and this action is assisted 
by internal V-shaped blades, which cut into and knead 
the mix, constantly moving it from the ends towards 
the centre, and thus not only ensuring effective mixing 
but also preventing spilling from the open ends. The 
concentration of the load at the centre also makes it 
possible to carry the drum on a single central ring. 

The drum is built up of electrically-welded sections 
and is fitted with a high-carbon steel lining, which 
can be renewed when worn. For particularly severe 
service, additional metal can be provided where the 
greatest wear occurs. The V blades are also made from 
high-carbon steel. The central ring and roller track are 
one-piece chrome-nickel steel castings. The drum is 
supported on rollers with Timken bearings and is 
controlled laterally by side guide rollers also running 
on Timken bearings. These rollers are incorporated 
in the tilting frame in which the drum is carried. In 
earlier models, the tilting frame was built up from 
plates and angles, and the use of an all-welded box 
section,.as shown in Fig. 1, constitutes one of the new 
constructional features previously mentioned. The 
mounting of two of the drum guide rollers on this frame 
can be seen in both Figs, | and 2. 

The electric motor and transmission gear for driving 
the drum are mounted on the tilting frame and move 
with it. The motor is contained in the casing seen 
on the left of Fig. 2. It is connected directly to 
the gearbox by a shaft incorporating universal joints, 
in place of the V-belt arrangement used in earlier 
models. The step-down gearbox, of which the first 
reduction gears have helical teeth, drives a pinion 
gearing with the spur ring on the drum. All teeth, 
including those on the spur ring, are machine cut, and 
the gearbox runs in oil. The pedestals supporting the 
tilting frame, clearly shown in the illustrations, are 
built-up all-welded members. Tilting is effected by a 
pneumatic cylinder carried in pivots on the left-hand 
pedestal, the piston rod of the cylinder being directly 


connected to the tilting frame. 
be mounted on the pedestal or in any other convenient 


The control valve may 


position in the mixing plant. The panel shown on the 
left in Fig. 1 carries apparatus for measuring the con 
sistency and other properties of the mix. Hydraulic 
operation may also be arranged for these mixers, but 
usually compressed air is preferred as it is generally 
available on large construction jobs. For hydrauli 
operation a self-contained unit embodying an electric 
motor, pump, oil reservoir and control valve, is 
supplied. 

The batch hopper, shown in Fig. 1, is supported on a 
framework independent from the mixer frame. It is 
fitted with a feed chute which swings into position in 
the open end of the drum during charging, and fits 
neatly into the opening so that the full area is available 
for rapid charging. When discharging, the drum, if 
desired, may be stopped in an intermediate position so 
that part only of a batch is discharged. The rate of 
tilting is also under control, and the drum continues to 
rotate as it discharges. It is claimed that the rate 
of discharge is not affected by the consistency of the 
mixed concrete, and that no segregation takes place, 
even when large boulders are incorporated in the mix. 








INSTITUTE OF TRANSPORT.—-Arrangements have been 
made for the members of the Institute of Transport, 
resident in the Middlesbrough area of Yorkshire, to b« 
attached to the Northern Section of the Institute, the 
headquarters of which are at Newcastle-upon-Tyne 
instead of the Yorkshire Section. 

THE BIRMINGHAM EXCHANGE.—The directory of 
members, subscribers and representatives of the Bir- 
mingham Exchange, for 1943, has recently been published 
In addition to alphabetical lists of members, subscribers 
and ticket holders of the Exchange and an alphabetical 
classification of professions and trades, the directory 
contains an account of the origin and development of 
the Exchange, a list of by-laws, and a catalogue of books 
and periodicals available in the reference library. 


INDUSTRIAL RUBBER CONSERVATION.—-A timely and 
essentially practical booklet entitled Industrial Rubber 
Products Conservation has been prepated by Messrs. The 
Goodyear Tyre and Rubber Company (Great Britain), 
Limited, Wolverhampton, with the object of assisting the 
user to get the utmost service from his conveyor belts, 
driving belts, hose, etc., the consequent saving of rubber 
being of the utmost importance. The different classes 
of rubber equipment are dealt with comprehensively and 
lucidly and the explanations are assisted by clear illus- 
trations. Installation, inspection, and maintenance are 
referred to separately for each class. The booklet can 
be obtained from Messrs. Goodyear by responsible per- 
sons, and the firm is prepared to give advice on all 
industrial rubber problems, irrespective of the original 
source of the installation concerned. 
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HYDRAULIC STACKING TRUCK. 

ALTHouGH the stacking truck has become a 
familiar transporting apparatus in warehouses and 
workshops, the 9-cwt. hydraulic truck shown in Figs. 
1 to 3 is sufficiently unusual to justify a description. 
This truck, which was designed originally for transport- 
ing and stacking die-blocks, is made by Messrs. Lyon- 
Raymond Corporation, Greene, New York, U.S.A. As 
will be gathered, it is of the elevating platform type, but 
has, in addition, a swinging jib with traversing crane- 
hooks and the jib can be used with or without the plat- 
form or removed altogether. The truck is shown with 
the platform and without the jib in Fig. 1, and is 
employed in this condition for normal stacking opera- 
tions, the load being placed on and removed from 
the platform by hand. Alternatively, the load may 
handled from stillages, the disposition of the 
two front wheels on separate members facilitating 
approach to these appliances. The 9-cwt. rating is, 
of course, the load that can be handled, the weight of 
the truck itself being 9-6 cwt. The platform is 2 ft. 6 in. 
long by 2 ft. 1 in. wide, and can be lowered so that its 
surface is 8 in. above the ground and raised to a height 
of 5 ft. 2 in. from the ground. The overall height of 
the truck is 7 ft. 10 in. 

The frame of welded throughout and 
mounted on three wheels, the single rear wheel being 
castor-mounted for steering. All the wheels are 8 in. in 
diameter on the tread and are mounted on ball bearings. 
The platform is attached, by means of a quick-locking 
device, to a saddle carried on rollers running on the 
vertical members of the frame. The saddle is not 
lifted directly by the hydraulic ram, but by means of 
a roller chain connection. The ram terminates in a 
crosshead carrying a pulley at each end. A chain is 
passed over each pulley and is anchored at one end 
to the saddle and at the other to a rod attached to the 
frame, the function of these rods being only to reduce 
the length of chain required. The arrangement will be 
clear from the illustrations, and the reason for adopting 
it, which is to obtain a platform traverse of 4 ft. 6 in., 
with a ram stroke of only 2 ft. 3 in. will be obvious. 
The ram is actuated by a hand-operated pump, the 
pump itself being most clearly shown in Fig. 3, and the 
knobbed operating lever in Figs. 1 and 2. Two rates of 
feed are provided so that heavy loads may be raised at 
a slower rate than light loads, the effort at the end of the 


now 


be 


is steel is 


Fie. 2. 


lever remaining about the same. The crossbar lever 
seen above the crosshead in Figs. 1 and 2 actuates a 
braking or locking device for preventing the truck from 
skidding when in use. 

The jib is not made use of in normal stacking opera- 
tions and is not in place in Fig. 1. In Fig. 2 it is seen 
mounted on the cross members tying the top of the 
frame together. In this condition the truck is used for 
separating pairs of dies which are stored in the assembled 
condition. The pair of dies is placed on the platform, 
which is then raised and the two pendant chains, ad- 
justed to a suitable length, are attached to the top half 
of the die. On lowering the platform separation takes 
place and the two portions are more conveniently 
handled at the press. 
removed from the saddle and the jib has been attached 
to the upper part. When in this condition the truck 
is used as a portable crane, for picking up dies, etc., 
from the floor and placing them on stillages. The 


| Book. 
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ANNUALS AND REFERENCE BOOKS. 


Mining Year Book, 1943.—Particulars of 800 gold, 
silver, copper, tin, lead, zinc, diamond and other 
mining companies, collieries, and exploration and 
mine-financing companies are contained in the 57th 
annual edition, that for 1943, of the Mining Year 
The companies are arranged in alphabetical 
order and the information given for each includes the 
names of the directors and principal officials, a brief 


| description of the property and plant, operating results 
| and ore or mineral reserves, and financial data. 


A list 


| of mining and consulting engineers and mine managers 


In Fig. 3, the platform has been | 


attachment of the jib to either the top of the frame | 


or the saddle is effected by simply dropping a pin into 
position through the respective members. The jib can 
therefore be swung through a considerable arc in the 
horizontal plane and as the hook can be traversed along 
the jib a useful range of movement is obtained. This 


type of truck is manufactured in other capacities and | 


can be modified to suit special requirements. 








BRAZILIAN IRON ORE. 
the Engineering and Mining Journal that an agreement 
has been arrived at between Brazil, Great Britain and 
the United States under which an output of 600,000 
tons per annum of the rich Brazilian Itabira iron ore 
will be divided equally between Great Britain and the 
United States. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The 
final London Meeting of the Institution of Automobile 
Engineers, for the present session, will be held at 6.15 
p.m., on Tuesday, September 7, when Mr. H. N. Charles 
will present a paper entitled *‘ Performance Character- 
istics of Steering Gears and Some Notes on the Applica- 
tion of Steering Gears to Vehicles.” At the conclusion 
of the meeting, Mr. G. H. Lanchester, M.I.Mech.E., will 
be inducted into the presidential chair for the session 
1943-44. 


It is stated in a recent issue of | 


and agents, with their addresses and the names of the 
companies with which they are connected, is included. 
Other features are statistical tables showing the pro- 
duction of gold in the principal mining fields and a 
number of folding sketch maps showing the positions 
of properties and workings of some of the leading 
mines on the Rand, South Africa, and in West Africa 
and Western Australia. We understand that the 


| volume has been completely revised and that, in spite 


of many difficulties, the numerous changes which have 
occurred since the last edition have been recorded. 
The book has been compiled by Mr. Walter E. Skinner 
and is published by him at 20, Copthall-avenue, Lon- 
don, E.C.2, and also at the office of the Financial 
Times, 72, Coleman-street, London, E.C.2.. The price 
is 20s. net, or 20s. 6d. postage included (inland) and 
21s. 6d. postage included (abroad). 


The Electrical Year Book, 1943.—This annual, which 
has now reached its 36th year of publication, has obvi- 
ously attained a well-established position in the elec- 
trical industry. Much of the matter it contains is 
necessarily a repetition of that in earlier editions, but the 
section on dynamo and motor defects has been com- 
pletely re-written, those on control and switchgear has 
been revised, and new matter has been added on meters 
and measuring instruments and the speed control of 
alternating-current motors. The attention paid to the 
section on machine defects should be of particular value 
at the present time, when continuity of operation is of 
special importance and much maintenance is in the 
hands of relatively inexperienced staffs. This question 
of present conditions, however, suggests that more 
might be done to assist plant operators by relating the 
contents of the book more nearly to the requirements of 
the present emergency. As an example, in connection 
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wi the wiring of buildings, something might be 
saig about the relaxation of regulations which is 
= permitted. A complete annual re-setting of a 
ye® book of this type is not commercially possible, 
ne¥her is it necessary, nor even desirable, but as the 
pullication is of a periodical nature, and will be 
replaced by a new version next year, some attempt to 
reli,te its contents to the particular conditions of its 
year of publication would add much to its value. It 
would not be desirable to eliminate what may be 
eal'ed standard matter, such as the I.E.E. Wiring 
Regulations. One of the main purposes of the book 
is co make information on everyday practice readily 
available. But it would be of great assistance to many 
users, if, say, a special introduction could be added 
giving brief information about the more important of 
the, special regulations which have been introduced, 
such as, for instance, the recent ruling that motors for 


driving machines must be of 90 per cent. of what | 


would be considered normal capacity. A guide through 
the maze of present temporary regulations would be 
assured of a cordial welcome. The book is published 
by Messrs. Emmott and Company, Limited, at the 
Mechanical World Office, 78, Palatine-road, Man- 
chester, 20, at 2s. 6d. net. 


The Colliery Year Book, 1943.—To mark the occasion | 


of the publication of the 21st annual edition of this 
work of reference, the full title of which is The Colliery 
Year Book and Coal Trades Directory, Major G. Lloyd 
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BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

High-Strength Plywood.—A new issue of British Stan- 
dard Specification V.3, covering high-strength plywood 
for aircraft, has recently been issued. The revision, 
which is designated B.S. No. 6 V.3, was undertaken 
in order to give effect to the results of research work 
carried out by the Forest Products Research Labora- 
| tory to determine the extent to which defects in ply- 
| wood affect the strength. This showed that they are 
| not so serious as had previously been assumed, and, 
accordingly, it has been possible to permit more defects 
|to be present in the plywood than heretofore. In 
| order to overcome the difficulty of expressing clearly, 

in words, the meximum degree of defect permitted, 
natural-size photographs have been included, in the 
| new publication, to indicate the extent to which various 
| defects will be tolerated. [Price ls. net or 1s. 3d. postage 
included. } 
Analysis of Steel_—A new Standard, B.S. No. 1121: 
| Part 1-1943, covering recommended methods for the 
| analysis of sulphur, phosphorus and lead in steel, 
| constitutes the first instalment of a programme of work 
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PERSONAL. 


Mr. F. A. Bates, M.C., A.F.C., has asked to be relieve 
of his position as deputy chairman of Cunard White Star, 
Limited, owing to increased responsibilities in other 
directions, and the board have elected Sim Thomas 
BROCKLEBANK, BaARr., in his place. Mr. Bates, however, 
retains his seat on the board. 

Mr. A. E. Rvusseti, B.Sc., A.F.R.Ae.S., has been 
appointed chief designer (aircraft) of the Bristol Aerc plane 
Company, Limited. He joined the company in 1925 ang 
became deputy chief designer in 1940. Mr. L. G. Frisg, 
B.Sc., F.R.Ae.S., who was previously chief designer of 
the aircraft division, has been appointed chief aircraft 
engineer. 

Mr. Sipney GarcKeE, O.B.E., M.1.Mech.E., has joined 
the board of Messrs. Dennis Brothers, Limited. 

Dr. Paut Dyer Merica, B.A., of New York, has been 
elected an honorary member of the American Institute 
of Mining and Metallurgical Engineers. 

Mr. R. W. Sutton, B.Se., A.1.C., A.M.I.Chem.! 8 
now assistant works manager with Messrs. I.C.1. (Dye- 
stuffs), Limited. 

Mr. T. NICKLIN, B.Sc., has 
chemist and technical assistant to the Stretford and 
District Gas Board. 


been appointed chief 





Mr. H. W. HEALY has resigned his position as managing 
| director of Messrs. Parnall Aircraft, Limited, and Mr. 


George, Minister of Fuel and Power, has written a | for the preparation of standard methods for the analysis | R. P. Key, B.Sc., A-M.Inst.C.E., A.F.R.Ae.S., has been 


foreword in which he stresses the importance of coal 
as the basic raw material, not only of war production, 
but also of future industrial prosperity. Following 


of steel generally. As sulphur and phosphorus are two 
| elements which are specified frequently, attention has 
| been given to them first of all. The determination of 


appointed general manager. 
ReEAR-ADMIRAL Emory 8. LAND, chairman of the 
United States Maritime Commission, who is already an 


well-established precedent, the main section of the | lead has been included as this is a matter of consider- | honorary member of the North-East Coast Institution of 
volume consists of a directory of the colliery owners | able importance in connection with the development of | Engineers and Shipbuilders, has now been elected an 


of Great Britain, in which the particulars given, for 


| lead-bearing steels. The work is being continued and 


honorary Fellow of the Institution “in recognition and 


each undertaking, include the names of the directors | methods for the determination of carbon and manga- | admiration of his outstanding achievements in ship con- 
and principal officials, the names and localities of | nese are beihg prepared ; ultimately, methods for all | struction during the war.” 


individual pits, the number of employees both under 
the ground and on the surface, the seams worked, the 
class of coal mined, the annual output, and the type 
of power used. Other shorter directories of coal 
merchants, contractors, factors, agents, exporters and 
shippers, and of gasworks and electricity supply under- 
takings in Great Britain, are also given. Information 
regarding the personnel of the Ministry of Fuel and 
Power, the Mines Inspection Divisions, and other 
Government departments, and particulars of technical 
and research institutions interested in fuel questions, 
and of coal owners’ associations and mineworkers’ 
trade unions, are also contained in the directory 
portions of the volume. The year-book sections include 
a wealth of statistics on coal resources, production, 
prices, costs and labour questions, while in special 
chapters are set out a review of the coal industry 
during 1942, bibliographies of periodical literature and 
works on coal mining, and a diary of chief events in 
1942. Other chapters deal with blasting in collieries 
and with Mines Regulations. In the last-named section 
attention is drawn to the many alterations which have 
taken place in the examination regulations generally, 
and more particularly in those qualifying candidates 
for surveyors’ certificates. A useful ““ Who’s Who” 
of persons prominent in the industry is also included. 
The volume is published by The Louis Cassier Company, 
Limited, 22, Henrietta-street, London, W.C.2, and the 
price is 11. ls. net. 





THe IRON AND STEEL INstTITUTE.—The Autumn 
Meeting of the Iron and Steel Institute will take place 
at the offices of the Institute, 4, Grosvenor-gardens, 
London, 8.W.1, on Thursday, October 14. Sessions for 
the discussion of papers will be held during the morning 
and afternoon, and ‘arrangements are being made for 
members to lunch together. 


INSTITUTION OF FACTORY MANAGERS.—The Council of 


the Institution of Factory Managers awards annually 
a silver medal and a commendation in honour of its 
first President, Sir Henry Fildes, M.P., J.P. The compe- 
tition is open to all, whether members of the Institution 
or not, and the 1943 medal and commendation will be 
awarded for the best essays on “‘ The Scope of the Factory 
Manager as the Link between (1) the Inventor; (2) the 
Skilled Worfman; and (3) the General Public.” The 
length should not exceed 5,000 words and the essays 
must be typewritten. All entries should be submitted 
by registered post, before November 30, and should be 
addressed to the Secretary of the Institution, Mr. L. M. 
Angus-Butterworth, M.I.Mech.E., Ashton New Hall, 
Ashton-on-Mersey, Cheshire, from whom further particu- 
lars may be obtained. Entries will be judged in two 
groups, namely, a senior group comprising entrants 
aged 27 years or over on January 1, 1943; and a junior 
group comprising entrants under 27 years of age on 
January 1, 1943. Entrants in the senior group compete 


for the Sir Henry Fildes Medal and those in the junior 


| alloying elements in steel will be issued. 
mental work is being carried out by a committee of the 
Iron and Steel Institute and it may be recalled that the 
first report of this, the Standard Methods of Analysis 
Sub-Committee, was published in May of last year.* 
[Price 1s., postage included. ] 


Household Paint for Exterior Use—A new war- 
emergency Standard, B.S. No. 1124-1943, has been 
| issued by the Institution at the request of the Ministry 
|}of Works to deal with paint for the maintenance 
j and protection of private property. Accordingly, a 
| limited amount of the necessary materials is being 
| released by the supply departments concerned for the 
manufacture of the paint. It is only for external use 
where there has been deterioration due to exposure, 
and should be applied only to areas where the existing 
| paint film has worn off. The whole exterior of a 
building should not be painted unless this is absolutely 
| necessary. The paint will be made in four colours, 
namely, cream, green, brown and chocolate, and will be 
sold in one pint and one quart containers. It has been 
necessary to employ coal-tar naphtha as the solvent 
jand, as a result, the paint may have a somewhat 
| unpleasant odour. This is an additional reason why it 
should not be used for inside work. [Price 2s., postage 
included. } 





| BOOKS RECEIVED. 


A Pocket-Book for Mechanical Engineers. By PROFESSOR 
D. A. Low. New edition, revised, 1943. Edited by 
B. B. Low. London: Longmans, Green and Com- 
pany, Limited, 43, Albert-drive, Wandsworth, S.W.19. 
[Price 15s. net.) 

Engineering Workshop Manual for Students, Apprentices, 
Fitters, Turners, and General Machinists, Containing 
Practical Information on Micrometere, Verniers, Tools, 
Fitting, Screw-Cutting, Workshop Arithmetic, Geo- 
metry, Mensuration, Gear-Cutting, Capstan and Turret 
Lathes, Precision Grinding, General Machine Work, and 
Blue-Print Reading. By E. Putt. Tenth edition, 
revised and enlarged. “ Piccancot,’’ Gloucester-road, 
Kingston Hill, Surrey : The Technical Press, Limited. 
[Price-6s. net.] 

The Art of Scale Model Aircraft Building. Covering All 
Aspects of the Construction and Uses of Scale Models. 
By V. J. G. Woopason. Edited by WALTER 
BUCHLER. London : Useful Publications, 37, Aldwych, 
Strand, W.C.2. [Price 4s. 11d. net.] 

The Forest Research Institute, Dehra Dun, India. Utilisa- 
tion (New Series). Indian Forest Bulletin No. 114. 
A Note on the Treatment of Green Hollong (Dipterocarpus 
Macrocarpus) Sleepers. By D. NARAYANAMURTI. 
Dehra Dun, U.P., India: The Utilisation Officer, The 
Forest Research Institute. {Price 4 annas or 6d.) 

The Forest Research Institute, Dehra Dun, India. Utilisa- 
tion. Indian Forest Leaflet No. 33. Detailed Design 
of Timber Roof Trusses Made with Wooden Disc Dowel 
Joints. By V.D. Limayve. Dehra Dun, U.P., India: 
The Forest Research Institute. [Price 4 annas or 5d.) 











group for the commendation signed by the President. 





* See ENGINEERING, vol. 153, page 365 (1942). 





The experi- | 


Mr. RusseL., LatsaM and Mr. R. H. LInDsEY-RENTON 
have been appointed senior assistant controllers in the 
| Timber-Control Department of the Ministry of Supply 

Mr. E. V. Evans, O.B.E., F.L.C., M.1.Chem.E., past 
president of the Institution of Gas Engineers and chair- 
man of the Gas Research Board, and Dr. STUART PEXTON 
| B.Se., of the Gas Light and Coke Company, have been 
| awarded the degree of D.Sc., by the University of Leeds 
| Mr. Evans’ degree is honoris causa. 

Mr. NORMAN GWYNNE ALLEN, M.A., A.M.I.Mech.E 
| A.M.I.N.A., a grandson of the late Mr. W. H. Allen 
| founder of the firm of Messrs. W. H. Allen, Sons, and 
| Company, Limited, Bedford, has been elected a director 
of the Company. 
| Dr. K. G. FENELON, M.A., director of the Department 
of Industrial Administration, Manchester College of 
Technology, has been appointed general secretary of the 
| Institution of Production Engineers, in succession to the 
j eae Mr. RicHaRD HazeEuTon. Dr. Fenelon hopes to 
take up his duties towards the end of this month. 
Dr. F. W. LANCHESTER, F.R.S., Dr. J. G. Lawy, 
| O.B.E., A.R.S.M., M.Inst.M.M., Proressor F. C. Lea, 
|O.B.E., D.Sec., M.Inst.C.E., M.I.Mech.E., and Mr. F. 
TwrMan, F.C.G.I., F.R.S., all of whom are old students 
of the Imperial College of Science and Technology, 
| London, have been elected Fellows of the College. 

Mr. L. H. H. Lowe, at present Deputy Director of 
Finance (Coal), Ministry of Fuel and Power, has been 
appointed Director of Finance (Coal), in succession to 
Mr. D. W. Coates, C.B.E., who is returning to full-time 
dutiés with the Central Electricity Board from which he 
was loaned to the Ministry for 12 months. 

Mayor J. M. CAMPBELL has relinquished his position 
as Joint Deputy Controller for Raw Materials in the Iron 
and Steel Control. Mr. C. R. WHEELER, who has been 
Joint Deputy Controller with Major Campbell, will con- 
tinue as Deputy Controller for Raw Materials. Mr.T. H 
SUMMERSON, whose release has been applied for by his 
firm, has resigned his position as Director for Steel Cast- 
ings. He will be succeeded by Mr. H. HUMPHRIES, who 
will also continue his existing office as Director for Steel 
Forgings and Tyres, Wheels and Axles. Mr. P. C. 
FASSOTTE will continue as Technical Director (Castings) 
and Mr. H. P. R. Scorr as Deputy Director for Steel 
Castings. 











THE INSTITUTION OF ELECTRICAL ENGINEERS.—With 
the approval of the Council of the Institution of Electrical 
Engineers, the Committee of the South Midland Centre 
of the Institution have had under consideration the 
formation of a Wireless Group. This would include 
| within its scope all matters relating to the study, design, 
| manufacture or operation of apparatus for communi- 

cation by wave radiation, for high-frequency engineering, 
| or for the electrical recording and reproduction of sound. 
|The formation of the Group is dependent upon the 

nature of the replies received to a circular letter issued 
| and members of the Centre are requested to communi- 
| cate their views to the honorary secretary, 65, New-street 
‘ Birmingham, 2., not later than August 17. 
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NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 


Scottish Steel Trade.—In the Scottish steelworks 
engineers and bricklaying squads worked during the 
holiday period on the repair of furnaces and other plant. 
In addition to the normal repairs, considerable work was 
done in connection with changes from one class of 
product to another. To economise in fuel consumption, 
rearrangements of boiler plant and furnaces were also 
made. Prefabricators are being supplied with American 
stock plates by the British Lron and Steel Corporation, 
but this has not reduced the demand for plates. Sections 
and bars are also in great demand, especially the lighter 


sections. It is hoped that co-operation between the | 


shipbuilders regarding the placing of orders and specifica- 


tions for vessels of similar type will become closer in the | 


near future. Steel mills would naturally welcome such 
an arrangement. Sheetmakers, although working on a 
restricted programme, have new work waiting. The 
current market quotations are as follows :—Boiler plates, 


17/1. 12s. 6d.; ship plates, 161. 3s.; sections, 151. 8s. ; 
medium plates, § in. and thicker, rolled in sheet mills, | 
211. 15s.; black-steel sheets, No. 24 gauge. 221. 15s.; 


and galvanised corrugated sheets, No, 24 
261. 2s. 6d., all per ton, for home delivery. 
Valleable-Iron Trade.—There is no new feature in 
the malleable-iron trade and prices are unaltered. Market 
quotations are as follows :—Crown bars, 151. 12s. 6d. ; 
No. 3 bars, 137. 12s. 6d. ; No. 4 bars, 131. 17s. 6d.: and 
bars, 171. 15s8., all per ton, for home 


gauge, 


re-rolled steel 
delivery. 

Scottish Pig-lron Trade.—The output of hematite, 
basic and foundry irons is satisfactory and supplies of 
raw materials are adequate. Market quotations are as 
follows :—Hematite, 61. 18s. 6d. per ton; basic iron, 
6l. Os. 6d. per ton, both delivered at the steelworks: 
foundry iron, No. 1, 61. 58. 6d. per ton, and No. 3, 
61. 3s. per ton, both on trucks at makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDPLESBROUGH, Wednesday. 

General Situation. Producers of nearly all descriptions 
of iron and steel have about as much work in hand as 
they can manage. Contracts already made will absorb 
practically all the output for the current delivery allo- 
eation period and new negotiations are confined to 
preparations to meet requirements for the last quarter 
of the year. 

Foundry Iron.—¥oundry pig is still plentiful, and 
users have no difficulty in obtaining ample supplies from 
other producing areas. 

Basic Iron.—The output of the basic-iron furnaces is 
sufficient for the heavy demands of the makers’ own 
consuming plants, but no tonnage is available for the 
market. 

Hematite and Low-Phosphorus Iron.—The limited 
make of hemat:te and various qualities of low-phosphorus 
iron continues to necessitate the severe control of distri- 
bution of these commodities. Authorised consumers are 
receiving sufficient tonnage for essential purposes only 
and are urged to make use of substitutes as much as 
possible. An enlargement of the output is promised as 
the imports of high-grade ores from overseas improves. 

Manufactured Iron and Steel.—The tonnage output of 
manufactured iron and steel is maintained at a very 
high level. The adequate supply of semi-finished iron 
and a steady flow of steel semies enable the re-rollers to 
run their mills at full capacity and to assist in meeting 
the unprecedented demand for plates and light sections. 
Manufactured-iron firms are busily employed and have 
well-filled order books. The heavy production of carbon 
steels is absorbed as soon as it becomes available and 
the well maintained outputs of special and alloy steels 
are promptly taken up for work of national importance. 
In the finished industries, interest centres largely on the 
unprecedented demand for plates of all descriptions and 
for the lighter classes of structural material. Ship, 
tank, boiler and armour plates, in particular, are required 
in very large quantities. Makers of light sections are 
not disposed to accept further offers from buyers until 
they have completed a considerable proportion of their 
extensive delivery obligations. Rails, railway chairs, 
tees, pit props and colliery roofings are in great demand, 
and heavy steel joists are the only finished commodities 
that are slow of sale. 

Scrap.—lIron and steel scrap is fairly plentiful, but 
there are numerous outlets-for cast iron and first-grade 
heavy steel scrap. 





SUGAR MACHINERY IN BRITISH GUIANA.—The value 
of the sugar-machinery imported into British Guiana dur- 
ing the first quarter of the present year was 153,990 dols., 
compared with 62,584 dols. in the March quarter of 1942. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Production at steel and engineering 
works has been disturbed again by employees taking 
annual holidays, which will continue during August. 
Order books are well filled for the third quarter of the 
year, and the allocation of new orders from Government 
departments has been arranged by the committees con- 
cerned. Mr. C. K. Everitt, chairman of Messrs. Edgar 
Allen and Company, Limited, has expressed the view 
that the war-time industrialisation of the Dominions and 
India will reduce the volume of our export trade in a 
number of directions, but on the other hand, the work of 
reconstruction of the occupied countries and the effect 
| of what may be termed arrears of demand from other 
| countries, not actively belligerent, may afford opportuni- 





| ties of which we have little knowledge at present. He 
| thinks also that further opportunities may arise from the 
| probable limitation of imports of goods which can be 
made at home, and from the development of substitute 
| materials. During the Bank Holiday break, mainten- 
ance staffs have been occupied in carrying out repairs 
|} and overhauls of plant and machinery to an extent that 
| has not been possible while the plants were in operation 
| and should serve to make continuous running possible 
| until the Christmas holiday break. The production of 
open-hearth steel is at a very high level, and the make of 
| high-grade alloy steels in electric furnaces and coke-fired 
|erucible steel furnaces is maintained at about the 
maximum. The difficulties associated with the shortage 
of alloys are being surmounted by the use of alternatives 
and the greater employment of scrap materials. Makers 
| of high-speed tool steels are satisfying all the require- 
ments of engineering works and munitions factories. 

South Yorkshire Coal Trade,—Coal outputs are sufficient 
} to keep the essential industries well supplied for current 
|}use and to permit some additions to stock, but some 
concern is being felt regarding future supplies in the light 
| of declining production and the necessity to send more 
| coal overseas as the war offensive develops. All best 
| hards and washed and graded steams are heavily ear- 
| marked for a fairly long period ahead. Non-essential 
| industries and public-utility undertakings are having 
to take substitute qualities, including outcrop coal. 
Coking coal is well sold forward, and the make of coke 
is very satisfactory, permitting the accumulation of 
reserves. 











EXPORTS TO FRENCH POSSESSIONS IN AFRICA.—In 
future, applications for licences to export goods requiring 
export licences to Madagascar, Réunion, French Equa- 
torial Africa and the French Cameroons will only be 
considered if the application is accompanied by a valid 
Certificate of Essentiality issued by Monsieur le Directeur 
de l’Armement, 500, Grenville House, Dolphin-square, 
London, 8.W.1. Application for such Essentiality 
Certificate should be made to the Directeur and accom- 
panied by the export licence application. 





AUSTRALIAN RarILways.—Statistics released by the 
Australian Minister of Transport indicate that the total 
gross ton-mileage run on the railway systems of the 
Commonwealth in the quarter ended September 30, 
1942, was greater by 68 per cent. than that run in the 
last completed quarter before the outbreak of the war, 
ended June 30, 1939. As is the case in this country, 
many women are being employed in railway work to 
replace men who have joined the Services. On June 30, 
1939, the Australian railways employed 106,809 men; 
they now employ 121,594 persons, many of whom are 
women. 


RECENT ADVANCES IN PROTECTIVE COATINGS.—In the 
course of a statement, on post-war planning and the 
position of raw materials, recently made in New York, 
Mr. C. E. Williams, Director of the Battelle Memorial 
Institute, said that the new electrolytic process for 
making tin-plate was gradually displacing the old hot-dip 
method. By the new process, a tin deposi® which was 
more uniform in thickness was produced and hence a 
much thinner coating sufficed. Less than half the usual 
thickness of tin was now used for containers for packing 
food, and extremely thin coatings, as low as one-eighth 
of the normal pre-war coating, or 0-2 Ib. per 100 square 
feet, were used for other containers. Lead-coated stecl 
was being improved and, owing to the scarcity of zinc, 
this material might be produced in substantial tonrages 
before the war ended. Moreover, this useful product 
should find important applications after the conclusion 
of hostilities. Steel, clad with a high-copper' brass 
(gilding metal), was being employed in large quantities 
in military applications where previously the non- 
ferrous alloy alone was used. To take full advantage of 
the advances made in technology after the war, the 
development of engineering and research organisations 
having wider interests than had hitherto been the case, 
would be necessary. 











NOTICE OF MEETING. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, August 
24, 5.30 p.m., 85/88, The Minories, E.C.3. ‘‘ Develop- 
ments in Propeller Design and Manufacture for Merchant 
Ships,’ by Mr. L. C. Burrill. 





NOTES FROM THE SOUTH-WEST. 
Cagpirr, Wednesday. 

The Welsh Coal Trade.—Opinion in South Wales on 
the plan of the Minister of Labour to direct youths into 
mining, has not yet crystallised. Hitherto youths have 
been given the option, when being called up for national 
service, of volunteering for the mines and, so far, about 
300 have taken advantage of this opportunity in South 
Wales. The need for coal, however, is growing more 
pressing and greater demands are expected following 
the Allied gains in Sicily: Against this there has been 
a steady wastage in labour which has been as marked 
in South Wales as in any other coalfield in the country, 
and this has caused a good deal of concern in the area. 
As has been pointed out already the number of men 
leaving the mines in the past six months has been con- 
siderably greater than the number entering it. The 
need for more men has therefore been apparent for some 
time past. Most collieries in South Wales, with the 
exception of those engaged on special contracts, were 
idle throughout the Bank Holiday week for the annual 
holiday with pay. In connection with the stoppage, 
Mr. Wm. Jones, the Regional Coal Controller, has sent 
a message to the miners pointing out to them the need 
for increased productions and urging them to return to 
duty promptly after the stoppage. There has been a 
continued scarcity of coals of the better qualities on the 
steam-coal market where the demand was as brisk as 
ever in both the home and foreign sections. Collieries 
were usually well placed with forward business and the 
tone was very firm. Export business was on steady 
lines to priority customers in North Africa and to the 
coaling depots. The best large descriptions were in 
strong demand and were not easy to stem over the next 
few months, so that the tone was very firm. Sized coals 
were also only very sparingly offered forward while the 
bituminous smalls were in keen request but were almost 
entirely sold for a long time ahead. Best dry steam 
smalls were busy but the inferiors were slow and dull. 

Swansea Steel-Sheet Industry.—It is stated in the 
weekly market report of the Incorporated Swansea 
Exchange that sales of tin-plate remain quiet. Steel 
sheets show little, if any, change, and although the 
demand is on a moderate scale, orders are not easily 
placed as makers are fully booked. The market in iron 
and steel scrap is steady and consumers are receiving 
adequate deliveries of most descriptions. The market 
prices of various commodities are as follows: Standard 
quality coke tin-plates, per box of 108 lb., containing 
112 plates, measuring 20-in. by 14-in., 29s. 9d. f.o.r. at 
makers’ works, for home consumption, and 30s. 9d. 
f.o.b., for export. Tin-plates carrying heavier coatings, 
30s. and 30s. 44d. per box f.o.r. at makers’ works for 
home consumption. Unassorted tin-plate bars uncoated 
plates, 25s. 9d. per box f.o.r., at makers’ works. Gal- 
vanised corrugated sheets, No. 24 gauge, in bundles, 
261. 2s. 6d. per ton, delivered. Steel-sheet and tin-plate 
bars, 121. 2s. 6d. per ton delivered. Welsh hematite 
pig iron, 61. 14s. per ton, and basic iron, 61. 0s. 6d. per 
ton, both delivered and both subject to a rebate of 5s. 





SitveR ’Bus Bars IN MAGNESIUM PLANT.—A new 
plant for the production of magnesium, which has been 
designed and is being operated by the Dow Chemical 
Company, recently commenced production. The plant 
is at Marysville, Michigan, U.S.A., and one of the notable 
features of theinstallation is the use of 1,000 short tons of 
silver *bus bars in place of copper owing to the need for 
copper for other war purposes. It is stated in Chemistry 
and Industry that this quantity of silver, which is valued 
at 20 million dols., has been lent by the United States 
Government and will be returned to the Mint after it has 
served its present purpose. 


DiscussION ON Post-WAR PROBLEMS.—A discussion 
on post-war problemg will take place in the lecture room 
of the Junior Institution of Engineers on Friday, October 
1. Members, and especially students, are invited to 
send in to the secretary, as soon as possible, items for 
discussion at the meeting.. Subjects for discussion 
already received include the following : ‘‘ Should the Size 
of Technical Papers and Journals be Standardised After 
the War?” ; “‘Should Engineering Domestic Appliances, 
such as Refrigerators, be Marketed by Municipalities or 
by Private Enterprise?’ ; and “‘ The Post-War Train- 
ing of Young Engineers who have had their Studies 
Interrupted by the Outbreak of Hostilities.” 
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AMERICA LOOKS AHEAD. 


Or making many plans there is no end and much 


the House of Commons has just debated for two | 


tion ; a special committee, the composition of which | 
we took occasion to criticise in last week’s issue, is | 
about to plan the future employment of professional 
men now in the Forces or otherwise engaged on 
national service ; the Ministry of Works is planning 
such a housing and general rebuilding scheme for 
the whole country as is wholly without precedent ; 
and so it goes on, week by week and month by 
month, and promises to continue. Often, in the 
past, the allegation has been made that the British 


|method of conducting affairs is altogether too 
| haphazard, too persistently ad hoc; but surely that 
| charge can never again be made and seriously sub- 


stantiated. Let it not be supposed that we are 
opposed to planning, in principle—far from it; 
most of the industrial undertakings in the country 
are doing it, and so are, or should be, the private 
individuals as well, if they do not wish to be caught 
unawares when at last the power of the Axis is 


| definitely broken, though it must be admitted that 


the Chancellor of the Exchequer, clinging resolutely 
to his 100-per cent. Excess Profits Tax, is doing his 
utmost to discourage the practice so far as com- 
mercial firms are concerned. Planning of some sort 
there must be, but it is eminently desirable that 
some of it, at least, shall be undertaken by practical 
men with both feet on the ground and their heads not 
too far up in the clouds ; and that all of it shall be 
submitted to the judgment of practical men before 
any rash promises of fulfilment are made, which 
| future generations will have to implement, and may, 
| perhaps, have cause to regret. 

Rightly or wrongly, it has often appeared to 
|observers on this side of the Atlantic that the 
people of the United States, taken as a whole, con- 
tain a smaller proportion of sheer visionaries than 
the people of these islands. It is fair to remark that, 
to some American observers, the opposite appears 
to be the case ; but, whether that be so or not, there 
is one fundamental difference in that the people of 
the United States are the more ready to proclaim, 
and ‘presumably to believe, themselves to be prac- 
tical, and take pride in the fact that their general 
outlook is based on the realisation of things as they 
are, rather than on dreams of things as they might 
be. Without taking sides too positively on this 





to a keen appreciation of the sanity and common- 
sense evinced by the National Resources Planning 
Board in the Post-War Plan and Program for the 
United States of America, recently published by the 
Government Printing Office in Washington and made 
available to the people of Britain in a reprint issued 
by H.M. Stationery Office.* In its recognition of 
the ideals to be aimed at, those “‘ new objectives, 
new goals which can be reached when the war is 
won” (to quote the letter submitting the report to 
the President) this plan is in no way behind any of 
those drafted in this country ; but it seems to us to 
show a better appreciation of the human factor than 
has been displayed by many of the more vocal 
supporters of schemes for a new Britain. 

“Some people,” wrote the chairman, Mr. Frederic 
A. Delano, and his collaborators, Mr. Charles E. 
Merriam and Mr. George F. Yantis, in the covering 
letter already mentioned, ** work harder and fight 
harder when they are on the defensive or fighting 
for their very lives. Fortunately, we Americans 
fight best and produce more under the challenge of 
adventure and with the ‘ offensive spirit.’’’ That is 
the keynote of the Board’s report, and it is interest- 
ing to see how it influences the general tenor of their 
proposals. The basis is President Roosevelt’s de- 
| lacation that ‘‘ All of the free peoples must plan, 
| work and fight together for the maintenance and 
| development of * Our Freedoms and Rights ". 5 oe 
| on this basis the Board formulate the general policy 
| that the United States Government should “ pro- 
| mote and maintain a high level of national produc- 
tion and consumption.” Further, they should 
| * underwrite full employment for the employables ”’ ; 
|“ guarantee a job for every man released from the 
| oomes forces and the war industries . . . with fair 

pay and working conditions”; and “ guarantee 





| study of them is sometimes a weariness of the flesh. | and, when necessary, underwrite equal access to 
Three weeks ago, we discussed the plan (or rather, | Security, . . 
| one of the several plans) for the future of London ;| and nutrition for all . . . 


. to education for all, . . . to health 
and wholesome housing 


conditions for all." There follow the recapitulation 


| days a comprehensive plan for the future of educa-| of “the Four Freedoms” and what is termed “a 


New Bill of Rights.” 

There are nine of these “rights,” and the first 
is “‘the right to work, usefully and creatively, 
through the productive years”; not a particularly 
novel claim, thoug:: it will be of interest to see what 
interpretation is put upon it, and what conditions 
may be imposed in practice, by Mr. John L. Lewis 
and others of his kidney. Most of the other “ rights ”’ 
are, in essence, the primary objects of the Beveridge 
or other plans in this country; but two deserve 
particular attention, because their phrasing, and 
the manner in which their implications are developed 
in the report, seem to typify that difference between 
the American and the British approach to such 
things, which was indicated earlier in this article. 
They are Nos. 5 and 6 in the series of nine, and 
lay down, respectively, “‘the right to live in a 
system of free enterprise, free from compulsory 
labor, irresponsible private power, arbitrary public 
authority, and unregulated monopolies,” and “* the 
right to come and go, to speak or to be silent, 
free from the spyings of secret political police ’’— 
the last, it may be supposed, importing something 
| wider than officially constituted .bodies like the 
Gestapo, and extending to any organisation which 
might be employed to interfere with the right 
| previously specified. 
| Within this framework, the Board develop their 
plans, too full to.quote, but deserving close and 
thoughtful study, for the transition from war to 
peace, for the “development of an expanding 
economy” (one of the few rather vague terms 
employed), for services and security, and for “* action 
by State and local governments and regions.”” Under 
the general heading of “Supporting Technical 
Material,” ten supplementary sections are devoted 
to more detailed consideration of such essential 
stages in the complete plan as demobilisation of 
plant and controls, urban conservation and develop- 
ment, rural land improvement, and energy resources 
development.” In planning the demobilisation of 
war factories, the first recommendation of all is to 
develop ‘‘ procedures to dispose of Government- 
owned plants to private operators willing and able 
to proceed with conversion of plants to peacetime 
use and to early operation”: significant advice, 
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* London: H.M. Stationery Office. [Price Is. net.] 
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which the advocates of nationalisation might do 
well to ponder. At the first glance, they might 


derive some satisfaction from the second recom- | 
mendation, the “ prevention of monopoly control | 


of plants in the interest of a single group or 
industry,” until they read on and find it stated, in 
unequivocal terms, that “large Government- 
financed war production plants, especially those 
producing basic metals and materials, should be 
distributed among numerous operators to encourage 
healthful business competition.” This theme, 
the part to be played by private enterprise, recurs 
in the consideration of the relaxation of war-time 
controls, and that section concludes with the 
emphatic declaration that “the main reliance for 
an effective consumer demand must come from 
private activities taking part in opening of new 
enterprises and in using our new productive 
capacity.” 

The next main division of the proposals opens 
with the heavy-type sub-title, ‘“‘ Plans for Private 
Enterprise ’’ and may well be quoted in full. ‘* For 
the maintenance of and assistance to free enterprise 


and economic democracy,” state the Board, “ we | 


recommend for consideration (1) measures to en- 
courage the healthy and aggressive development of 
private enterprise, to stimulate initiative and 
resourcefulness of management and to open the 
channels of investment opportunity, large and 
emall; (2) measures to prevent the abuse of econo- 
mic power, or monopolistic privilege, and to check 
the wasteful exploitation of the nation’s resources ; 
and (3) measures to eliminate avoidable uncertainties 
and needless burdens in the laws affecting enterprise 
and in their administration.” At a later stage in the 
report, some indication is given of the ways in which 
the Government may use its influence and special 
resources in the promotion of free enterprise, especi- 
ally in research, to assist the development of ** new 
processes and improved products.” It is recognised, 
however, that some degree of public restraint may be 
necessary to prevent large undertakings, possessing 
great financial power, from obtaining monopolistic 
controls over markets or over other forms of produc- 
tion or distribution *‘ in which smaller business units 
may operate with equal or greater efficiency.”” The 
view is taken that small businesses, wherever they 
are economically efficient, should have a special 
claim on Government assistance, to protect them 
against “‘ arbitrary restraints imposed by large com- 
petitors.”” Large corporations, it is pointed out, can 
usually survive because they are better able to hold 


‘THE SHIPPING SITUATION. 


Tue latest manifestation of ** Lend-Lease,” an- 
|nounced by the Prime Minister in the House o 
|Commons on Tuesday of this week, provides an 
encouraging testimony to the steady improvement 
of the shipping resources of the United Nations. 
| The announcement took the form of a letter to Mr. 
| Churchill from the President of the United States, 
in which Mr. Roosevelt reviewed the working agree- 
ment between the two nations whereby Britain was 
| to concentrate primarily on the production of vessels 
| of war while the United States undertook the chief 
responsibility for the construction of merchant ships 
to supply the requirements of both flags. In pursu- 
ance of this policy, Mr. Roosevelt recalled, the 
British programme of mercantile building was 
reduced (though it still represents a notable contri- 
bution, more than comparable, we understand, with 
the output achieved in the 1914-18 war) and the 
United States applied their vast resources, and 
resourcefulness, to the building of standard ships at 
|a rate never previously approached. Meanwhile, of 
course, the British mercantile marine had to carry 
a large part of the urgent war traffic and suffered | 
severely in the process. Thus, to quote the Presi- 
dent again, the American merchant fleet ‘* has be- 
come larger and will continue to grow at a rapid rate” 
} and “‘to man its ever increasing number of vessels 
will, we foresee, present difficulties of no mean pro- 
| portion. On your side, the British merchant fleet has 
been diminished and you have in your pool as a conse- 
quence trained seamen and licensed personnel . . . 
In order, as a practical matter, to avoid the prodigal 
| use of man-power and shipping that would result 
| from pursuing any other course, I am directing the 
War Shipping Administration . . . to transfer to 
your flag for temporary war-time duty during each | 
|of the suggested next ten months a minimum of 
|15 ships. I have, furthermore, suggested to them 
| that this be increased to 20.” In presenting the 
President’s letter to the House, Mr. Churchill added 
|the information that the Canadian Government 
were making a similarly generous arrangement in 
connection with ships built in Canada. 
| While this is an excellent solution to a difficulty 
| that might have affected both nations, and reaffirms | 
| the strength-cum-flexibility of the relations subsist- 
| ing between the two Governments, it does not appear 
| that the new proposal represents an increase in the 
| total of shipping engaged in the joint service of the | 


| Allies. As the President pointed out in his letter, | 





| efficiently and economically carried on. 


together their technical and administrative staffs, | the United States have been allocating to the British 
we arly under war < - — Ne ereas — | services, on a voyage-to-voyage basis, large numbers 
producers, in non-war industries, have not such | oF 4 merican-controlled ships. The transfer of ships 


opportunities. It is proposed that the Government |to the British flag under the new arrangement— 
should assist such small businesses with technical | 





engineering advice, access to materials, favourable 
terms of financing, and marketing aids. The in- 
teresting admission is made, however, that there are 
some kinds of business undertaking in which the 
public interest may be best served by means of 
mixed corporations, in which the Government par- 
ticipates jointly with private enterprise, British 
examples cited being the South African Iron and 
Steel Corporation, Imperial Airways, and the Anglo- 
Iranian Oil Company. 

In some respects, the scheme outlined—of which 
the above extracts represent only a small, though a 
typical, part—may be criticised as being fully as 
idealistic as any that has been formulated on this 
side of the Atlantic; but it will be admitted, we 


| which is already in operation—is in substitution for 
| the ships that have been employed hitherto in the 
| British war programme. It is really an adjustment 
of the balance of tonnage to suit the maritime man- 
power position, as an alternative to a transfer of 
surplus crews from the British to the American 
| service, which would have introduced obvious com- 
| plications. 

The fact that there is a surplus of British seafaring 
personnel, however, must have come as a surprise 
to many, in view of the manning difficulties—especi- 
ally the shortage of qualified engineers—which were 
experienced earlier in the war, and the very heavy 
demands that must have been made by the Navy, 
faced with the problem of finding crews for the 
hundreds of war vessels of all types and sizes which 





believe, that its frank encouragement of a sturdy | Britain has been building while the United States 
independence in those who must apply and operate built merchant ships. It can only be concluded that 
it, or any other that may be devised, is in refreshing | the “ directions ” of conscripted men into the mer- 
contrast to the attitude of mind that seems to have | chant service by the Ministry of Labour and National 
inspired some of the projects for the future of | Service have been on a generous scale ; and, perhaps, 
Britain and of the British people and industry. | that the extension of air and surface protection of 
Plans for greater security are there, but an artificial | convoys has had the gratifying incidental result of 
and State-guaranteed security—the life that the increasing the proportion of seamen rescued from 
old Norsemen likened to that of a cow in a stall— torpedoed vessels. The position with regard to 
is not held out as the primary objective. The aim | junior engineers will have been assisted, if not 


is rather the much healthier one of enabling every | greatly eased, by the fact that the war has now 
man to provide his own security by his own exer- | lasted nearly four years, so that the increased number 
tions, by ensuring that he reaps the benefit of those | of apprentices engaged during the pre-war re-arma- 
exertions and so earns the last of the nine “rights” 
—*‘the right to rest, recreation and adventure, the 


ment period is reflected in a higher out-turn of young 
men whose apprenticeships have been completed. 
However it may be regarded, therefore, the 


| 


” 


| British shipping than seemed at all likely a couple 
of years ago. As the Prime Minister stated in the 
House on Tuesday, his discussions with the Preside) 
| of the United States on the subject of shipping had 
| been confined to the war period, leaving arrane- 
|ments suitable to post-war settlements to be dis 
cussed at a future date; an assurance which, jit 
/may.be supposed, was instigated in part by tix 
| tone of the debate on shipping which occupied the 

House on July 14, and which provided the Joint 

Parliamentary Secretary to the Ministry of Wa, 
| Transport (Mr. P. Noel-Baker) with the occasion jor 
|an unusually forthright declaration of the British 
| Government's attitude in the matter of post-wa 

shipping policy. There were two basic propositic: 
|said Mr. Noel-Baker, on which he thought all the 
Members were agreed; first, that, to Britain, the 
Merchant Navy was a vital national interest and 
would remain so in time of peace as well as in w 
and, second, that the pledges made to officers and 
| men regarding their future must be honoured. 

Mr. E. Shinwell, the Member for Seaham, had 
asked whether the Government had had the question 
of the Merchant Navy under consideration. In 
reply to that question and others, Mr. Noel-Bake: 
made a three-fold declaration of the principles on 
which Government action would be founded. ** Thy 
first of them,” he said, “ is that this country must 
I ask the Committee to observe the word * must 
continue to serve the world with a large and efficient 
Mercantile Marine. The word * must’ is funda 
mental. It governs all the rest. It declares the 
general object of our policy, which we are deter 
mined to achieve. Secondly, His Majesty’s Govern 
ment will be prepared to collaborate with other lik« 
minded Governments in establishing conditions 
under which the shipping of the world can be 
The 
third is that, when the Government speak of the 
efficiency of the Merchant Navy, they include in 
that term the best attainable conditions of employ- 
ment for the officers and men. I hope that hon. 
Members will take that declaration of principles as 
seriously as the Government intend them. I hope 
they will recognise that, within the limits of general 
principles, what I have said is both a programme 
and a pledge, a programme to which the Govern- 
ment are committed an‘ a pledge by which they 
are bound, and from which they will have in future 
no desire to recede.” 

This will be recognised as being by far the most 
definite assurance that has been given yet for the 
future maintenance of an industry to which this 
country probably owes more of its prosperity than 
to any other; an industry which is not only 
invaluable for what it is and does, but which also 
provides an unequalled training ground for engineers 
of a particularly competent and adaptable type. 
Hitherto, most branches of land engineering have 
benefited from their quality chiefly because condi- 
tions at sea were not sufficiently attractive to retain 
more than. a small proportion of the men who 
qualified in that hard school. In future, it may be 
expected that the proportion who make the sea 
| their career will be larger; but there are bound to 
be fluctuations in the numbers of ships required to 
carry the world’s trade, and, in the nature of things, 
the number of appointments as chief engineer or in 
shore positions of responsibility, as superintendents, 
is unlikely to absorb the whole output of men 
qualified to hold them. Thus the sea should 
continue to provide a steady flow of qualified 
seagoing engineers into the other shore jobs for 
which they are so well suited; but they should 
prove to be of an even higher standard of pro- 
fessional competence than in the past, and more 
nearly akin in the quality of their theoretical training 
to the large and constantly increasing class of cor- 
porate members of the senior institutions, whose 
standard of skill and technical proficiency has been 
so greatly improved under the stimulus of entrance 
examinations and the requirement that they should 
possess other qualifications, not always so easy to 
define as to recognise, appropriate to positions of 
primary responsibility. They should find full scope 
for their knowledge and ingenuity in maintaining 
the generally higher average of performance that 
post-war conditions may be expected to require, 
by comparison with those characteristic of ordinary 








opportunity to enjoy life and take part in an 
advancing civilisation. i 


situation appears more hopeful for the future of 





cargo tonnage before the war. 
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NOTES. 


AUTOMOBILE RESEARCH. 


‘Tat the Research Department of the Institution 
of Automobile Engineers is still continuing its 
investigations and obtaining valuable results was 
evident from a recent inspection of the laboratory. 
It is not practicable to indicate more than a few 
of the main directions of research and that part 
of it directly related to the war effort cannot be 
referred to at present. Work on the use of pro- 
ducer gas in vehicles is being continued. A pro- 
ducer of the type now fairly familiar in connection 
with the "buses of London is being used, though 
the work is not specifically concerned with the 
performance of the producer itself. At present, 
tests are being conducted with sparking plugs 
which are fitted with thermocouples, in con- 
junction with a variable mixture-strength car- 
burettor, in comparing the mixture distribution 
characteristics on -petrol with those obtaining when 
producer gas is used. The converted petrol engine 
concerned is shortly to be tested under supercharged 
conditions. The object of another investigation is 
to ascertain the simplest method of converting 
existing compression-ignition engines, of the types 
used in heavy goods and public service vehicles, 
to operate on producer gas with a limited amount 
of fuel injection for ignition purposes. A five- 
cylinder Gardner engine is being experimented with, 
the aims of the research including an inquiry 
into the methods by which the injection equipment 
of an engine can be modified, using a minimum of 
new parts and enabling reconversion to normal 
Diesel operation to be effected at short notice. The 
gas and air mixer used has been designed in the 
laboratory to cover the particular requirements of 
the compression-ignition engine over both the speed 
range and load range. The ingenious linkage of the 
gas throttle and fuel pump controls appears to 
function satisfactorily under the various conditions 
of operation, and with minimum consumption of 
liquid fuel. The work on durability of gears, which 
has been going on for some time, is being extended 
by the adoption of a new testing machine, on the 
closed circuit power-circulating principle, the erec- 
tion of which is now nearly completed. The new 
machine has 5 in. centres, as compared with the 
3} in. centres of the two machines already in use. 
The return shaft of the machine has universal 
joints which enable a floating load-applying device 
to be fitted, thus permitting variations to be made 
while the machine is running. Work on the bending 
fatigue strength of full-sized motor-car engine shafts, 
of both cast iron and steel, is continuing, as also is 
that on the durability and wear of bearings. Bearing 
tests with oil contaminated by the addition of very 
fine abrasives is being carried out and exhibits 
relating to the microscopical examination of such 
abrasives and the examination of used engine oil 
illustrate how thorough is the research on lubrication 
problems. The metallurgical examination of worn 
and cracked bearings and fatigue failures of crank- 
shafts is also being continued, as also are the investi- 
gations on the solubility of air in lubricating oils, 
and the frothing of oils under low atmospheric 
pressures. 


BriTIisH TRADE WITH PERU. 


Particular interest attaches to a recent report on 
Anglo-Peruvian trade conditions issued by the 
British Chamber of Commerce in Lima, particulars 
of which we have received from our South American 
correspondent. This points out that the chief lines 
of competition with British manufactures in the past 
—mainly from Germany—were in respect of hard- 
ware of all descriptions, including steel tubes, bars 
and rails, machinery, motor vehicles, etc. German 
manufacturers were supported by their Government 
in matters of finance and exchange, while local agents 
were in a position to undercut the prices of almost 
any articles. Competition was due to three factors, 
in the following order of importance :—{1) lower 
prices for manufactures inferior to British standards ; 
(2) more extended terms of payment; and (3) a 
closer consideration of local requirements in quality, 
specifications and preferences. New industries are 


the war. Peru, like most other parts of the world, 
will encounter in post-war days a great shortage of 
all manufactured articles involving the use of steel, 
copper or rubber. The vast extension of the well- 
constructed roads built in connection with the Pan- 
American Highway scheme may make possible the 
use of British light cars over most of the coastal 
zone in post-war years. However, it is a fact that, 
so far, the relatively low-priced and high-powered 
American cars have taken most of the market. 
British cars, to compete in this market, would 
require to be powerful, roomy and fast, to have 
plenty of luggage capacity, and to be comfortable 
on long journeys. In Peru, cars are not taxed on 
their horse-power rating, and petrol is cheap. 
British manufacturers would do well to consider 
special specifications for meeting competition in 
the South American markets. The Lima Chamber 
makes the following suggestions to British manu- 
facturers in order to secure increased sales, which 





are, indeed, applicable to trade with all South 
American countries. Exporters are urged to send 
jout highly efficient Spanish-speaking travelling 
| representatives, and to supply comprehensive and 
detailed catalogues and advertising matter in the 
Spanish language. In the case of machinery, all 
specifications and erection instructions should be 
published in Spanish, this being a point to which 
the Americans and Germans have always paid 
particular attention. There should be a closer 
| study of the particular requirements and preferences 
| of the individual South American markets, which 
should be done before the war ends, otherwise Great 
| Britain will restart under the old handicap. Prin- 
| cipals should keep in much closer touch with their 
local agents, so as to be fully informed of com- 
petitors’ activities, new trends, etc., while a check 
should be kept on the local agent by frequent visits 
from responsible Spanish-speaking representatives 
|from home. A far more aggressive selling policy, 
with generous allowances for advertising and propa- 
ganda, should be the rule instead of the exception. 
Goods difficult to sell or to introduce might best be 
given to the smaller type of agent, who has more 
incentive to push them than a large firm handling 
many lines, while commissions must make the 
selling interest attractive. Credit terms must be 
at least in line with those offered by competitive 
countries, and, where machinery, motor cars and 
the like are concerned, arrangements should be made 
for the maintenance of sufficient quantities of spare 
parts on the spot. All quotations should be “ c.i-f. 
landing port Peru,” as, from such a quotation, 
the importer can make his calculation of final cost 
with a minimum of fluctuating factors. Finally, 
the adoption of the decimal system in English 
currency, weights and measures is strongly urged. 





TECHNICAL EFFICIENCY IN AGRICULTURE. 


Although the term “technical” as applied to 
agriculture is employed in a much broader sense 
than the engineer customarily uses it, it cannot be 
denied that with regard to the machinery of the 
farm technical efficiency, before the war, was, in 
general, very low, not owing to deficiencies in the 
machines themselves, but rather to the way in 
which they were handled. It was accordingly satis- 
factory to learn, at a conference on “ Technical 
Efficiency in War-time Agriculture,” recently held 
at the Ministry of Agriculture, that attention is being 
directed to the effective education of those who, 
among the varied and often unrelated activities of 
a farm. have to handle the tractor, the harvester 
and numerous other machines. About a year and a 
half ago each county war agricultural executive 
committee set up a technical development sub- 
committee. These are associated with the technical 
development committee of the Ministry of Agri- 
culture, which secures the help of leading experts 
and farmers according to the subject dealt with. 
Its permanent members bring experience of adminis- 
tration, practical and scientific agriculture, land 
agency, publicity and large-scale commercial propa- 
ganda. Scientific advances are discussed from the 
aspect of business experience and the difficulties of 
practical farming, and this enables guidance to 
be given to the work of the county sub-committees 
based on a first-hand knowledge of the conditions 
and difficulties in the counties themselves. It is 











rapidly expanding, and more are planned for after | 





in this sense that the title “ technical development 
sub-committee ”’ is given to these bodies, but, at the 
same time, it is they who are responsible for pro- 
viding advice and guidance in the use and main- 
tenance of machinery. Such duties, we understand, 
are performed by men who, if they are not initially 
wholly competent, are given courses of instruction 
at the National Institute of Agricultural Engineering, 
near York, the organisation of which was outlined in 
ENGINEERING, vol. 154, page 33 (1942). The scheme 
is to be commended, since of all the industries 
employing machinery it is probably true that farm- 
ing was formerly the only one that did not employ 
reasonably skilled operators for the machinery it 
employed. Employees on farms, as well as farmers 
themselves, thus benefit considerably from the 
instruction provided. 


Tue Crry oF BRISBANE. 


The fourth issue of the handy volume entitled 
Brisbane Statistics, covering the affairs of the city 
for the year ended June 30, 1942, and containing 
also the principal statistics from 1925 to that date, 
shows something of the efforts that are being made 
to maintain the public services in spite of the serious 
supply difficulties of the present time, and the 
gradually increasing demands that result naturally 
from the public appreciation of amenities. The 
consumption of water, for example, advanced from 
46-23 gallons per head in 1940-1 to 48-12 gallons in 
1941-2. Rather more than 24 miles of new mains 
were laid during the year, bringing the total length 
of the supply system up to 1,234 miles. The 
Brackenridge service reservoir, to hold 2,000,000 
gallons was completed, and good progress was made 
with the new 48-in. steel main between Mount 
Crosby and the city. Considerable work has been 
done in providing a new dual sewer at Pinkenba to 
replace one which collapsed in 1940. The work 
was begun in December, 1941, and, by the end of 
June, 2,045 ft. of 51-in. concrete pipes and 4,105 ft. 
of 36-in., had been laid, the cost being shared 
between the municipality and the Government. 
The report on the tramway service shows the re- 
markable increase of 14-76 per cent. in the number 
of passengers carried, as compared with the previous 
year ; possibly the result, in part, of restrictions on 
the use of motor cars, The system now has a 
street mileage of 63, the cars in service numbering 
398 and covering, in 1941-2, an aggregate of ap- 
proximately 8} million miles. The passengers 
carried numbered nearly 115} millions. The City 
Council also had in service 12 Diesel-engined motor 
*buses, which carried an additional 3} million 
passengers. The total revenue earned by the 
department was 1,089,088/., which gave a profit 
on the year’s working of 146,637]. The electricity 
requirements of the Department of Transport are 
met by a bulk supply from the Council’s power- 
house at New Farm, which contained, at the close 
of the period under review, five turbo-generators 
with a total capacity of 75,000 kW ; though, pend- 
ing an increase in boiler capacity to accompany the 
installation of the latest generator, there are boilers 
for only four. The output of the station in 1941-2 
was 125 million units, of which some 914 millions 
were taken by the Electricity Department and the 
balance by the tramways. The consumption of 
coal was 1-662 Ib. per unit, which was rather better 
than in the previous accounting year, although the 
coal was of poorer quality than is recorded for any 
other year given in the tabular analysis, which goes 
back to 1929; and the total cost per unit was 
0-57ld., which compares with a low record of 
0-495d. in 1936-7 and is almost identical with the 
figure for 1933-4. 





THe BeELte1an Giass INDUSTRY.—<According to in- 
formation received by the British Chamber of Com- 
merce in Belgium, which is at present in London, the 
production of sheet glass in Belgium is only some 
20 per cent. to 25 per cent. of the pre-war production. 
The manufacture of plate glass has ceased altogether 
and that of mirror glass is less than 20 per cent. of the 
pre-war output. The production of hollow-ware is about 
50 per cent. of the pre-war figure. Before the war some 
80 per cent. of the sheet glass made in Belgium was 
exported, and this, it is stated, largely explains the 
decline in production. 
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MODERN LIQUID STATE 
THEORY IN RELATION 
TO ENGINEERING. 


By R. S. Suver, Ph.D., F.Inst-P. 
(Concluded from page 65.) 


X-Ray Investigations.—As in the case of the solid 
state, it was the application of X-rays to liquids 
which gave the first direct experimental evidence 
of structure. Previously the observation by the 
botanist Brown, in 1827, of the ** Brownian ” move- 
ment of minute solid particles suspended in liquids 
had shown indirectly that liquids must in some way 
be built up of units, but as already mentioned, 
liquids were held to have a rough resemblance to 
gases. In 1916, Debye and Scherrer* found distinct 
evidence of diffraction effects in passing a beam 
of X-rays through certain liquids. Subsequent 
work with improvec. experimental technique by 
many different workers on a variety of substances 
proved beyond doubt that interference effects 
were caused on X-rays by liquids, similar to those 
now familiar in solids and first interpreted by the 


Braggs. It must be noted that diffraction patterns | 
are also obtained when X-rays are passed through | 


vapours, but the interpretation shows these to be 
due to the scattering of the rays by single molecules, 
(or single atoms when the substance is monatomic). 


Photographs from liquids show, however, that atoms, | 


and sometimes molecules, are assembled in a way 
which has certain features of regularity, similar to 
the regular lattice structure of solids. For molten 


metals at temperatures slightly above melting the | 


interatomic spacings are found to be very little 
different from those of the solid and not generally 
such as to account for the volume change in melting. 


For many non-metallic elements and chemical | 


compounds similar results are found. Thus the 
existence of some type of ordered arrangement in 
liquids generally is established. Evidently the order 
cannot be continuous as it is in a crystal, but must 
be interrupted at the boundaries of certain groups. 


Again, however, such groups must have certain | 


particular properties, for in a polycrystalline solid 
such as an ordinary piece of metal the ordered 
arrangement is discontinuous at the grain boun- 
daries. Mere size alone would not appear to be 
sufficient to distinguish such groups from the grains 
of a polycrystalline solid, for there is no a priori 
objection to imagining the grain size of a solid 
made very small so that each grain contained only 
a few ordered atoms. Yet we could not imagine 
that such circumstances would cause liquefaction. 
The simplest conception is that the order is not 
only discontinuous in space, but also in time, t.e., 
the groups have not a permanent identity like the 
grains of a solid. Instead we must suppose that 
the ordered groups are apparent only as an average 
result of the actual fluctuating atomic motions. 
This basic concept of the liquid state is now generally 
accepted. To permit an analytical treatment some 


more detailed characteristics must be assumed. | 


The various alternative theoretical treatments 
which have been proposed differ mainly in the 
details which they postulate to describe the type of 
order in a liquid. 

The Structure of Water.—Before outlining the 


was general agreement that the molecules were 


to some extent associated. Professor H. E. Arm- 
strong and many chemists regarded the association 
jas forming complex molecules. They called the 
| molecule H,O hydrol. (H,O), was di-hydrol and 
|(H,O), tri-hydrol, etc. It was suggested that water 
| consisted of all of these. Some identified H,O with 
steam, (H,O), with ideal water, and (H,O), with ice. 
| Actual water was regarded as being the ideal with 
steam and ice in solution, and variations in pro- 
| perties were supposed to be due to variations in the 
| proportion of these present. This view is no doubt 
| still held to some extent and is, for example, put 
| forward in an engineering text-book published as 
| recently as 1942. Yet in 1933 there appeared the 
| most important paper of Bernal and Fowler* whic 

summarised and co-ordinated existing data on the 
structure of water obtained from X-rays and other- 
wise. Consider first Table I giving the positions for 
| maximum relative intensity in X-ray diffraction of 
|ice and water. These values have been taken from 
| Randall,t who gives a much fuller discussion of the 
|} original work than is attempted here. The in- 
| terested reader may profitably refer to his book for 
| X-ray data on water and other, liquids. The 


spacings of the bands are given in Angstrom units | 


(10-* cm.). Evidently the positions of maximum 





TABLE I. 
| Ice , 3-67 2-065 1-368 1-16 
| 
| Water at 20deg.C. 3-2 2-11 1-34 0-89 








| intensity are similar, suggesting that water tends to 
an ice-like arrangement of atoms and molecules in 
an H — O — H formation. | 

It will be appreciated that when a substance | 
which consists of molecules in the gas state agglo- | 
| merates to an ordered state the molecules may lose 
their identity, in the sense that the lattice bonds | 
may be effectively between the atomic or ionic units | 
of the molecules. If, for example, H,O in ice | 


arrangements are of the nature of average configura- 
tions. 

Types of Liquid State Theory.—The above discus. 
sion on water will serve to illustrate the extent to 
which experimental knowledge of the liquid state 
has progressed. We may now review briefly the 
types of theoretical treatment which have been 
proposed to deal with liquids, viewed from the 
general conception of a fluctuating atomic or 
molecular arrangement. In the first place, we must 
remember that any such theory is necessarily of 
the statistical type, as in the kinetic theory of gases 
and in the theory of crystals. We note, therefore, 
| that the first obvious type of theoretical approach 
| to liquids is the direct one of trying to handle the 
| statistical mechanics of a large number of particles 
|in which interactions between the particles are 
jimportant and effective. This is the rigorous 
| approach which has been attempted by Mayer* and 

Born ¢ and their co-workers but it leads to very 
complicated and difficult mathematics. On th: 
| other hand, we have the alternative general method 
|of assuming some kind of model and discussing its 
statistical mechanics. In this way, considerable 
rogress has been made because of the simplifica 
tions possible. Undoubtedly these simplifications 
involve some sacrifice of accuracy, but it will be 
seen that the particular models chosen by certain 
workers may give reasonably accurate accounts of 
| different aspects or properties of liquids. Hence, 
| while they cannot be grouped together to form a 
consistent and unified theory they do separately 
|enable us to form suitable ideas of most important 
aspects of liquid behaviour. 

The first which we may mention is that of Mott 
and Gurney.{ Their work is confined to a discussion 
of melting. They consider the process as one in 
which the solid breaks down into a polycrystallin: 
mass of gradually decreasing crystal size and they 
calculate the entropy change required, allowing for 
the re-distribution of atoms between the progres- 
sively smaller crystals. Another method, which is 





became arranged in such a way that a hydrogen proposed to deal with melting only, is that of 
| atom lay symmetrically between two oxygen atoms | Hirschfelder, Stevenson and Eyring.§ They imagine 
it could not be said to “ belong” -to one oxygen | @ crystal equivalent to a container with partitions, 
|atom more than to the other. In other circum- | each partition containing one particle. The entropy 
| stances the molecules might still be distinguishable | of such an arrangement is readily expressed in 
in the ordered structure. The question of whether | statistical theory. It will be remembered that 
an ordered arrangement of a substance is molecular | generally entropy is related to the amount of dis- 
is obviously of importance. Bernal and Fowler | order in an assembly, the larger the amount of 
came to the conclusion that in ice and in water the | disorder the larger the entropy. Now they suppose 
molecule H ,O was definitely preserved, and that the | the partitions in the container to be removed without 
| basis for the ordered structure in both cases was a | 4N increase in total volume, permitting the particles 
‘tetrahedral arrangement of four molecules. The | to move through all the volume. This evidently 
|further arrangement of this tetrahedral co-ordina- | permits a larger number of ways of arranging the 
| tion in space is of importance. Bernal and Fowler | particles within the volume and, therefore, there is 
|considered that a good guide to the arrangement |@n increase of disorder and of entropy. Hirsch- 
| could be obtained from the known arrangements of | felder, Stevenson and Eyring show that the increase 
| other tetrahedral co-ordinations. Silica in its various | resulting from removal of the partitions would be 
| mineral forms, such as cristoballite, tridymite, and | equivalent to R calories per degree absolute per 
| quartz, exhibits different lattice arrangements of | mole of substance, R being the gas constant 1-98 
four oxygen atoms in a tetrahedral group around a | calories per degree. They suggest that the removal 
silicon nucleus. Bernal and Fowler, after summing | of partitions is an approximate representation of 
| the evidence, assigned a tridymite-like structure to | what happens in melting. It is known that the 
ice. . |order of magnitude of the latent heat of fusion of 
most metals for the gram atomic weight is of the 
order of twice their absolute temperature of melting, 





| Ip water the experimental results of density 
| variation, as well as X-ray diffraction, required, in | . : : 
'the main, a quartz-like arrangement, but they sug- | i? rough agreement with the theoretical value. We 
gested that two other forms were also present, the | ™@Y also mention a theory of the melting point due 


ice-tridymite-like structure and a close-packed | t© Lindemann|| which does not give the heat of 
‘ fusion but only indicates the value of the melting 


more important theoretical treatments, we shall first | SPhere structure. The proportionate effect of these 
illustrate the extent of experimental evidence with depended on temperature, the ice-tridymite-like 
reference to water, as one of the most important | Structure ‘being effective only near the melting point 





substances with which engineers are concerned. |®"4 t 


he close-packed sphere structure prominent 


Many readers will be aware of the suggestion made | Mly at high temperatures but appreciably ee 


by Callendart in 1902 that water contained dissolved 
in it its own volume of saturated steam. This idea 
was put forward by him to account for the variation 
of specific heat of water with temperature. The 
relevance of this to certain later liquid theory 
developments has been pointed out recently by the 
writer.— Meantime, we may regard it as only one 
part of a considerable amount of thought given in 
the last 50 years to the liquid state of water. There 





* Nachr. Gesell. Wiss. Gottingen, page 16 (1916). 
t Phil. Trans. Roy. Soc. A., vol. 199, page 147 (1902). 


| the critical. 





t Nature, vol. 151, page 588 (1943). 





Denoting these arrangements as water 
I, II and III, there must be no confusion with the 
“chemical” ideas of “ hydrol,” “ di-hydrol” and 
“tri-hydrol.” The latter were supposed rigid 
molecular associations. Water I, II and III are 
different arrangements of a tetrahedral group of 
four H,O molecules and the arrangements are not 
considered to have permanent identity. The 
molecules are migrating between the groups and the 





* Jl. Chem. Phys., vol. 1, page 515 (1933). 

+ Diffraction of X-Rays and Electrons by Amorphous 
Solids, Liquids and Gases, pages 138 to 140. London: 
Chapman and Hall Limited (1934). 








point. It is known that as a solid is heated the 


|amplitude of the atomic vibrations of the crystal 


lattice increases. Lindemann assumed that melting 
occurs when the amplitude of the atoms becomes so 
great that two neighbouring atoms touch each other. 
From this he derived a formula giving a relation 
between the melting point and the frequency of 
atomic vibration. This formula has been more 
used to calculate frequency values of atomic vibra- 
tions from the melting point. 





* Jl. Chem. Phys., vol. 5, page 67 (1937); Mayer and 
Akerman, JI. Chem. Phys., vol. 5, page 74 (1937). 

+ Born and Fuchs, Proc. Roy. Soc. A., vol 166, page 
391 (1938). 

t Trans. Faraday Soc., vol. 35, page 364 (19° 9). 

§ Jl. Chem. Phys., vol. 5, page 896 (193 

| Phys. Zeits., vol. 2, page 609 (1910). 
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\ much more detailed theory was proposed by 
Lennard-Jones and Devonshire*, who include also 
the effect of volume changes. They consider that 
when, due to heating of the solid, the atomic vibra- 
tions have reached a certain amplitude, an atom 
will occasionally move so far from its centre that 
it will not return to it and its place will be taken 
by another atom. There will then be a rearrange- 
ment of the atoms on the centres of oscillation. To 
treat this idea statistically they postulate that, 
in addition to the normal lattice sites, there are an 
equal number of abnormal sites in between the 
normal. The extent of disorder in the grouping 
is then calculated in terms of the number of atoms 
in abnormal and normal sites, allowance being made 
for the migration of the atoms from one site to 
another. In this way they are able to give an 
account of the entropy of melting and the value 
they find is also in rough agreement with experi- 


ments for metals and the rare gases. They also 
discuss the volume change on melting and 
the significance of Lindemann’s melting point 
formula. 


A considerably different approach to a very 
similar problem is adopted by Eyringt and his 
collaborators. Instead of imagining abnormal sites 
in between the normal lattice, they postulate that 
some of the lattice sites are empty, thus giving gaps 
in the structure. These gaps they call holes and 
they imagine that a neighbouring atom, in the 
course of its thermal vibrations, may occasionally 
have sufficient energy to overcome the potential 
barrier surrounding the hole. It will then jump in 
and occupy the hole, leaving another hole behind 
it. In a liquid exposed to external forces equal in 
all directions they show that the number of jumps 
occurring will average equal in all directions, giving 
uniform diffusion and no mass motion. When, 
however, an external unbalanced force is applied 
the number of jumps in one direction exceeds those 
in the other and to this they attribute the pheno- 
menon of viscous fluid flow. They are thus able 
to deduce a relation between viscosity and other 
properties of a liquid and also give an account of 
the temperature dependence of viscosity. It will 
be seen that both the Lennard-Jones and the 
Eyring models deal fundamentally with gaps in 
an otherwise regular structure. In the one case 
the gaps correspond to displacement from a normal 
to an abnormal site; in the other, no abnormal 
sites are introduced and it is supposed simply that 
the gaps are holes or empty lattice positions. Both 
cases are similar in that the general characteristic 
is the statistical treatment of a model involving 
order within short ranges, with migration of the 
atoms. They represent, therefore, attempts to 
use the X-ray evidence of structure as a basis. 
A fundamental treatment such as that aimed at 
by Mayer, should explain the structure as revealed 
by X-rays as well as other properties. 

Another theory of melting has been given by 
Bornt which, while much more elaborate in its 
mathematical analysis, is simpler in its basic idea. 
Born points out that, although various authors, 
such as those mentioned above, have used different 
criteria of melting, such as collision of neighbouring 
molecules, order into disorder changes, etc., there is, 
in fact, no ambiguity in the definition or criterion 
of melting. He argues that the distinction between 
the solid and the liquid is that the solid has elastic 
resistance against shearing stress which the liquid 
does not possess. His theory, therefore, consists 
of an investigation of the stability of a crystal 
lattice under shearing stress and of the dependence 
of this stability on temperature. He is able to 
deduce the existence of a definite melting point 
for certain types of substances and also to indicate 
the existence of “gel” states. His theory is, 
therefore, an example of a direct attempt at a 
fundamental treatment, but starting from the solid 
end in distinction to Mayer’s fundamental approach 
from the gas end. Like the other fundamental 
treatments it is characterised by highly compli- 
cated mathematical analysis. 





* Proc. Roy. Soc. A., vol. 170, page 164 (1939). 

+ Roseveare, Powell and Eyring, Jl. App. Phys., vol. 
12, page 669 (1941), and previous papers referred to 
therein. 

t Jl. Chem. Phys., vol. 7, page 591 (1939). 








Returning to the concept of holes, this was 
developed by Eyring from a preliminary discussion 
of the region near the critical point.* He proved 
that for a liquid in saturation equilibrium with its 
vapour near the critical point, the energy required 
to form in the liquid a hole equal in size to a molecule 
was equal to the energy required to remove a 
molecule leaving no hole. He also showed that the 
entropy of a hole in the liquid was the same as 
the entropy of a molecule in the vapour, and, 
moreover, that the concentration of holes per unit 
volume in the liquid was the same as that of mole- 
cules per unit volume in the vapour. It followed 
that near the critical, the sum of the liquid and 
vapour densities should be a constant, thus giving 
an explanation of the well-known law of Cailletet 
and Mathias. A most interesting development of 
the theory of holes was a suggestion by Fiirtht to 
consider the statistics of the following very simple 
model. 

Imagine an ideal continuum and suppose in it 
a number of minute holes. The continuum is 
considered to possess the usual surface tension of 
the liquid operative at the boundary surface of 
the holes, in the interior of which Fiirth supposes 
the vapour of the liquid is present at saturation 
pressure. Such holes are not in static equilibrium 
like macroscopic bubbles, but are supposed to be 
continually forming and collapsing with the thermal 
fluctuations. He also supposes them possessed of 
translational motion and kinetic energy, so that, 
except for the energy of surface tension at the 
boundaries, his theory is qualitatively rather like 
the obverse of the kinetic theory of gases. In the 
latter, material particles are in motion in a void 
continuum, while in Fiirth’s theory, void spaces are 
considered to move in a material continuum. 
Fiirth makes no claim to high accuracy for his 
theory, pointing out that it neglects underlying 
atomic structure, but for volume change on melting 
and latent heat of fusion he does obtain results of 
the right order for many substances. He also gives 
an account of viscosity. 

The problem of viscosity is worth some special 
attention. In the case of gases, the viscosity arises 
from a transfer of momentum by the molecules as 
they collide and for perfect gases is adequately 
accounted for on the kinetic theory. For real gases, 
however, certain experimentally known effects 
require a refinement to allow for the van der Waals’ 
attraction. With liquids, the molecules are under 
such strong mutual forces that it may be these 
forces rather than momentum transfer which control 
the viscous effects. One might imagine that before 
relative displacement could occur they would have 
to overcome these mutual interactions. At higher 
temperatures this could be done more readily, and 
viscosity should decrease, while with higher pres- 
sures mutual attraction is reinforced and viscosity 
should be greater. Both these trends are confirmed 
by experiment and these rough ideas are doubtless 
basically sound. But their proper formulation and 
mathematical development to give accurate predic- 
tion of properties is a more difficult matter. Several 
theoretical approaches which have been made are 
summarised by Gemant.t Here we mention the 
most important from the standpoint of our main 
theme. 

Andrade§ considered that in view of the resem- 
blance between the structure of the liquid and its 
solid, viscous effects in liquids might be due to 
transfer of momentum between atoms colliding at 
the limits of their vibration amplitude. Using 
Lindemann’s melting point formula, he was able to 
show that, at least for the melting point region, 
satisfactory agreement with experimental values for 
the viscosity of many substances could be obtained. 
His work is therefore of direct relevance to foundry 
work, where molten metals are not far removed 
from their freezing point and where viscosity plays 
an important part in pouring. With some addi- 
tional assumptions regarding the duration of 
momentum transfer contacts he was able to give 
some account of temperature variation. The lines 
of Eyring’s treatment of viscosity have already been 








* Jl. Chem. Phys., vol. 4, page 284 (1936). 





+ Proc. Cam. Phil. Soc., vol. 37, page 252 (1941). 
t Jl. App. Phys., vol. 12, page 827 (1941). 
§ Phil. Mag., vol. 17, page 497 (1934). 


sketched. Fiirth (loc. cit.) has criticised this theory 
on the ground that flow itself cannot be considered 
as analagous to a chemical reaction in the way 
postulated by Eyring. He points out that it is a 
mass mechanical process and not a legitimate subject 
for statistical treatment as chemical reactions are. 
He argues that the jumps considered by Eyring 
should not be led as mass flow but as the 
process by which transfer of momentum occurs. 
Accordingly, if this were treated as a chemical 
reaction, the transfer of momentum, and therefore 
the viscosity, would increase with increasing tem- 
perature. . Fiirth is able to show that his own simple 
picture of holes in a continuum can give a qualitative 
aecount of viscosity by considering the transfer of 
momentum occasioned by the to and fro motion of 
the holes. The temperature effect is also obtained 
in the correct direction from the expanding and 
contracting motion of the holes. This is treated in 
terms of the average lifetime of the holes, so that it 
is somewhat similar to the duration of contacts used 
by Andrade. 

Conclusion.—In conclusion of this review it may 
be said that the theoretical study of liquid structure 
is now reaching a stage where it can help in the 
discussion of practical problems with which the 
engineer may be faced. Although a complete under- 
standing has by no means been attained, it may be 
possible to choose from among the different theo- 
retical approaches and the models which they use a 
treatment which is satisfactory for the particular 
problem in hand. For example, the present writer 
has shown* the usefulness of the Fiirth theory of 
holes in connection with the tensile strength of 
liquids, and the relation of this to cavitation erosion 
has been discussed in recent correspondencet in 
this journal. The hole idea is also useful in con- 
nection with the solution of gases in water and in 
molten metals. Moreover, liquid structure is funda- 
mental to the question of the rate of formation of 
the growth nuclei which determine the rapidity of 
phase change either from solid to liquid or vapour to 
liquid or liquid to solid or vapour. 





OBITUARY. 


MR. JOHN BURDON, Wh.Ex. 


WE have learned with regret of the death of Mr. 
John Burdon, A.M.Inst.C.E., formerly chief engineer 
of Messrs. Worthington-Simpson, Limited, London 
and Newark-on-Trent. Mr. Burdon, who had been 
living in retirement since 1932, was 78 years of age. 
He began his engineering career by serving a five 
years’ pupilage under his father, who carried on a 
general engineering business on the outskirts of 
Glasgow, and, on completion of this apprenticeship, 
continued as his father’s assistant. Concurrently, 
he attended classes at the Glasgow and West of 
Scotland Technical College, where, in 1888, he won 
a scholarship of 601. at the Royal College of Science, 
South Kensington. At the latter college, he took 
an advanced course in mechanical science and, in 
1889, was awarded a Whitworth Exhibition valued 
at 1001. In the same year, he entered the drawing 
office of Messrs. James Simpson and Company, 
Limited, in Grosvenor-road, Pimlico, where he 
specialised on large reciprocating pumping engines 
for waterworks and sewage plants, and eventually 
became chief draughtsman. When James Simpson 
and Company, who had been licensees in Great 
Britain since 1886 for the Worthington pump- 
ing engine, amalgamated with the Worthington 
Pump Company, Limited, in 1917 to form the 
present firm of Worthington-Simpson, Limited, 
Mr. Burdon continued with the new firm, and, 
following the death of Mr. Henry Smith in 1924, 
became chief engineer. He was for many years a 
well-known resident in Sidcup, Kent, but moved 
out of London after his house was damaged by 
enemy action, and died in a nursing home in Bed- 
ford, on July 26, after only a short illness. He 
had been an associate-member of the Institution 
of Civil Engineers since 1896. 





* Nature, vol. 150, page 605 (1942). 
+ ENGINEERING, vol. 155, pages 454 and 474 (1943). 
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HIGH-FREQUENCY HEATING IN | 


PLYWOOD MANUFACTURE.* 


THERE is great interest at the present time in the use 
of high-frequency heating for setting synthetic glues. 
Messrs. Aero Research, Limited, are prepared to con- 
sider problems where such a technique might be advan- 
tageous on hearing from those interested, though it 
must be noted that official permission for the installa- 
tion of the equipment is only likely to be given for the 
most urgent war work. With thick assemblies, an 
appreciable time is needed for heat to penetrate to the | 
ge line farthest from the source of heat. This is 

ause the time taken to reach a given temperature 
varies as the square of the thickness; thus a pack | 
6 in. thick will need 144 times as long a curing period 
as a pack $ in. thick. Generally speaking, ordinary 
hot pressing becomes impracticable at thicknesses | 
much above | in. With high-frequency heating, on | 
the other hand, the heat is generated internally in 
the pack and the glue line usually becomes 5 deg. to | 
15 deg. C. hotter than the adjacent wood. This is | 
in contrast to the hot press, where the wood next to | 
the heat source is hotter than the glue line, representing | 
an undesirable waste of heat energy as well as increas- | 
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ing glue —— which should not be excessive. | | 

Since the heat is generated where it is needed there are | 

no time lags and both the setting of the glue and com- | es 

pression (in high-density poem are accomplished in 

a few minutes, instead of some hours which are neces- | 


sary when heat is applied externally. The range of 
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thickness on which high-frequency heating can be | 
employed economically is under investigation, but there 
is no doubt of its outstanding advantages on thick | 





assem blies. 
High-frequency current differs from the alternating | 
eurrent used almost universally for electricity supply | 


——7— 





- 
8 


only in the frequency which is usually 50 cycles per | 
second with the latter and may be a million or more 
cycles per second with the former. High-frequency | 


Power Factor Cos ¢ 
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current is generated by valve oscillators. The conver- 
son is not a particularly efficient process and only about | 
50 per cent. to 60 per cent. of the electrical energy fed | 
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into the oscillator is converted into high-frequency elec- | 


trical energy. The leads from the valve oscillator can be | = 


EE 


connected to the press in various ways. In one case two 
electrodes are used, insulated from the press head, and 
in the other the press is used as one of the electrodes 
and the second electrode is inserted in the centre of the | 
assembly. The time of exposure in the field for a| 
complete cure depends on the mass of the assembly | 
and not on its thickness. Curing intervals of less than | 
3 minutes to 5 minutes are not recommended. Thermo- | 
couples can be used for temperature measurement, | 
though it should be noted that they will tend to get | 
hotter than their surroundings; for this reason an | 
alcohol thermometer is often preferable. Normal or | 
high pressures can be employed as in other forms of 
hot pressing and the process has proved to be particu- | 
larly satisfactory for the manufacture of “ Improved | 
wood.” High-frequency electric heating can also be 
applied to curved plywood, between pairs of forming 
dies. 

High-frequency current can be used to heat objects 
either by electromagnetically-induced eddy currents or | 
by capacity currents. Eddy-current heating is an 
effective way of generating heat in a good conducting 
material and is in widespread use for the production 
of high quality steel alloys, but it can only be used | 
where there are a large number of free electrons in the 
material. Eddy-current heating cannot be used to 
heat insulators; to heat such materials capacity cur- 
rent heating must be employed by placing the insulator 
between two electrodes connected to a source of high- 
frequency voltage. Materials such as wood made up of 
polar molecules are particularly easy to heat in this way 
because each polar molecule has a permanent positive 
charge at one end and a permanent negative charge 
at the other and is affected by the applied electric 
field in much the same way as a compass needle is | 
affected by a magnet in its vicinity. Such polar 
materials are distinguished by their high power factor ; 
a polar material like wood has a power factor about one | 
hundred times greater than that of a typical non-polar 
material like polystyrene. 

The electrical power P in kilowatts converted into 
heat is equal to the kilovolt-amperes supplied multi- 
plied by the power factor (cos ¢) of the material; or 
if V represents the voltage and A the current in 
amperes :— 


VA cos 
—— $ kilowatts. 
1,000 


V/Z where Z is the impedance, and for a 


> 


(1) 
But A 
capacitance 


2 


(2) 





* Abstracted from Bulletin No. 6, June 1943, of 
Mesers. Aero Research, Limited, Duxford, Cambridge. 





| grain and 3-6 across the grain. 
increases with the moisture content and depends on | 
the field strength F and the frequency f. Fig. 1, based 
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where C = capacitance in farads, and f = frequency of | Nachrichtentechn., page 120, vol. 12 (1935)) gives some 
alternating current in cycles per second. Then information on the variation of K and of cos ¢ with 
2afCV* cos ¢,. moisture content and frequency. In the two graphs 
P= 1.000 kilowatts (3) | in Fig. 1, curve a is for pitch pine; curve 6 for ash ; 


Equation (3) shows that for a given power factor 
(cos ¢) and applied voltage V the heat produced is 
proportional to the frequency; thus if other factors 
are constant, increasing the frequency from 50 to 
15,000,000 cycles a second increases the rate of heating 
three million times. Conversely for a given heating 
effect the higher the frequency the lower will be the 
voltage necessary ; for this reason it is advisable to 
operate at the highest frequency at which a valve 
oscillator can be made to work efficiently. The basic 


formula (3) can be further developed by expressing C, | 


the capacitance in farads, in terms of the dimensions 
and of the dielectric constant K of the material. By 
using the formula for a parallel-plate condenser the 


| following relation for p, the kilowatts per cubic foot of 


wood, is obtained : 
p = 1-57 x 10-"-f-K- F* cos ¢ kilowatts (4) 
where F is the field strength in volts per centimetre. 
The value of K varies with the moisture content, as 
would be expected from the fact that for water K = 81 
whereas for dry wood substance K = 2-5 along the 
The power factor 


on the work by E. Brake and H. Schiitze (Hlektrische 





and curve ¢ for beech. It will be noticed in Fig. 2 


that the power factor curves for wood show a maximum 
in the neighbourhood of 5 x 10* cycles. The curve 
a is for transformer oil; curve 6 is for red beech with 
K = 1-9 and /f = 800; curve cis for ash, with K = 2-6; 


|eurve d for pitch pine, with K = 2-7; curve e for 
|compressed birch, with K = 3-3; and curve f for 


normal birch, with K = 2-5. The maximum probably 
corresponds to the resonant frequency of vibration of 
the polar (OH) groups of the cellulose molecules ; the 
same maximum appears with paper and Cellophane. 
It disappears if these OH groups are replaced 
by acetyl or benzyl groups. If p=1 kilowatt, 
f = 15 x 10°, K = 8, cos ¢ = 0-02, then from (4) above 
F = 515 volts per cm., which is a surprisingly low field 
strength and one that is well below the breakdown 
strength of wood. 

The specific heat of dry wood is 0-324; that is 
to say 0-324 calorie is needed to raise the tempera- 
ture of 1 gramme of dry wood by 1 deg. C. The 
specific heat s increases with moisture content m 
according to the relation (F. Kollmann; Tech. des 
Holzes, page 122 (Berlin, 1936)) 

m + 32-4 
~ m+ 100 
Thus if m is 15 per cent., s = 


(5) 
0-412. 
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The number W of units (kilowatt hours) of high-fre- 
quency energy required to raise the temperature of 
l cub. ft. of wood of specific gravity e through 0 deg. C. 
(neglecting heat losses) is given by : 

W = 0-0329 se units per cubic foot. (6) 


If 6 = 100 deg. C., e = 0-65 (birch at 15 per cent. 
moisture content) and s = 0-412, then W = 0-88 unit 
per cubic foot. 

4s a rough rule, therefore, and in view of the fact 
that some heat loss is unavoidable, it may be said that one 
unit of electricity will heat 1 cub. ft. of wood through 
100 deg. C. As an example of the use of this rule it 
may be determined how many units are required to 
-aise the temperature of an airscrew block 72 in. by 
7 in. by 7 in. (approximately 2 cub. ft.) from 15 deg. C. 


to 90 deg. C. (temperature rise = 75 deg. C.). The 
2 x 75 ‘ , 
answer is clearly — on = I} units. Therefore, with 


a high-frequency oscillator of 3 kW output, the time 
taken to heat the wood will be 1-5/3 hours or 30 minutes. 
Using platens at 95 deg. C., the time required would 
exceed 20 hours. 

It is an advantage to use a glue that sets below the 
boiling point of water, otherwise the generation of 
steam necessitates the maintenance of pressure after 
the glue has set until the wood has cooled down to a 
temperature below about 100 deg. C. Moreover, liquid 
resins have higher power factors than the dry-film 
type of adhesive. For these reasons, liquid glues, such 
as Aerolite, which set at temperatures below 100 deg. 
C. are specially suitable for use with high-frequency 
heating. Post Office regulations for the screening 
of high-frequency apparatus are very rigid and the 
necessity for encasing the whole of a press in a 
screening cage is likely to raise some awkward problems 
in a factory. 





NOTES FROM SOUTH AMERICA. 


Tue policy of political isolation followed by past 
Argentine Governments has resulted in less North 
American economic assistance being forthcoming for 
Argentina than in the case of other South American 
countries, particularly in the allocation of shipping. 
The shortage of internal and maritime transport is the 
outstanding problem in Latin America, so that it is 
hoped that the recent change of Government in Argen- 
tina will lead to increased business with the United 
States. Illustrating the shortage of shipping in the 
River Plate, the aggregate tonnage of ocean-going 
shipping which entered Argentine ports during the 
first five months of 1943 was only 944,000 tons, com- 
pared with 1,538,000 tons in the like period of 1942. 
The new Government in Argentina inspires general 
confidence in business circles, which have been un- 
affected by the coup d'état. The new administration is 
taking strong measures to strengthen the economic 
situation, such as the recent decree fixing maximum 
prices for articles of prime necessity, after allowing 
reasonable profits to industrialists and merchants. 
This will place a curb upon the artificial war-time 
prosperity of many new industries, while there is 
considerably more buying caution in business circles 
because of the favourable war progress of the United 
Nations. Even transcending the fuel problem, how- 
ever, the transport, engineering and allied industries 
are becoming increasingly affected by the shortage of 
rubber. Should this position remain unrelieved, 
wholesale requisitioning may have to be resorted to. 
The City of Buenos Aires Transport Corporation is 
most urgently affected by this situation, as is revealed 
in their recent warnings to the Government regarding 
the position. A new Committee of Control, appointed 
by the Government, is to make an early report on the 
whole position of the Transport Corporation, particu- 
larly as to the reorganisation of services so as to 
eliminate the present working deficit. Compared with 
the corresponding period of 1942, Argentina’s imports 
in the first five months of 1943 showed a fall in volume 
of 40 per cent., this decline being particularly notice- 
able in heavy goods, such as machinery and vehicles, 
and fuel and lubricants. In response to requests made 
by the Argentine Rural Society to the United States 
Ambassador, because of the shortage in Argentina of 
agricultural machinery and spare parts, the United 
States Government has agreed to double, for 1943, 
‘the quota allocated in 1942 for the export of those 
articles from the United States to Argentina. 

In Uruguay, trade figures covering the complete 
year 1942, just issued, show considerably reduced 
imports of fuels and lubricants, machinery, and motor 
vehicles. Because of the fiscal deficit, Customs duties 
in Uruguay are being generally increased. Uruguay’s 
normal requirements of steel rod for reinforced-concrete 
work are 18,000 metric tons per annum, but imports 
ir. 1942 fell to only 5,000 tons. The local production 
of cement is more than adequate for domestic needs, 
but depends on the supply of steel, the shortage of 





which has stimulated efforts to provide local rolling- 
mill facilities. Two small plants are expected to be 
in operation this year, one rolling-mill and open-hearth 
plant having been purchased and another rolling-mill 
being under construction. Current plans call for the 
use of local supplies of scrap and iron, estimated at 
from 5,000 to 10,000 metric tons a year. 

There has been a gradual but steady improvement 
in the Brazilian shipping situation. Moreover, in con- 
nection with plans for large-scale United States indus- 
trial investment in Brazil, a number of companies in 
Rio de Janeiro which are subsidiaries of important 
United States concerns have recently increased their 
capital. Representatives of two companies manufac- 
turing mill machinery are to visit Brazil with a view 
to studying the possibilities of establishing a local 
industry. The outstanding developments in connection 
with the Itabira iron-ore mines and the national steel 
plant at Volta Redonda are considered to have 
inaugurated in Brazil an era of heavy industry for 
which that country may be ideally fitted, and, more- 
over, adjacent to large domestic markets in Latin 
America—such as Argentina—for steel products. In 
the Sao Paulo district of Brazil, a great increase is 
noted in the use of Brazilian ore in the production of 
ferro-alloys, such as ferro-manganese and ferro-silicon, 
which are being produced by Laminacgdo Nacional de 
Metals. An important producer of iron and steel 
products in the Sao Paulo district, Fabrica da Aco 
Paulista, has three electric furnaces with a capacity of 
5,000 tons a year. The annual yield amounts to 2,600 
tons of finished castings, and single castings up to 10 tons 
in weight can be produced. The company has built in its 
own shops a large new electric furnace, but the trans- 
former is still lacking and is difficult to obtain at 
present. Production is expected to be almost doubled 
when the furnace is in operation. 

Few machine tools, except drilling machines, were 
manufactured in Brazil prior to the war, but about 
15 factories are now making small and medium-sized 


lathes, planers, presses, and similar types of equipment. | 


These factories are also producing hand tools and some 
machinery for the textile, paper, match, rubber and 
other industries. Shortage of certain raw materials 
and the lack of technically trained workers are making 
it difficult for machine-tool manufacturers to perfect 
their products. The manufacture of polyphase electric 
motors has made notable progress in Brazil since the 
outbreak of the war. 
now making motors of this type to take the place of 
those formerly supplied by Germany, Italy and Bel- 
gium, and, in 1942, produced 24,629 motors. This is 
said to be sufficient to meet most domestic require- 
ments, except for large units. So far as is known, 
single-phase motors are not now being manufactured in 
Brazil; it is reported, however, that at least one 
company is interested in entering that field. Reports 
current in the city of Sao Paulo are to the effect that 
the automobile assembling plant of the General Motors 
Corporation in that district is to be more than doubled 
in size and that an entirely new layout is to be adopted. 

Under the Pan-American “ good neighbour ”’ policy, 
Brazil is assisting land-locked Bolivia to solve the 
problem of finding an outlet to the sea. 
treaties recently entered into with Bolivia, the port of 


Santos, in Brazil, will be considered a free port for goods |in what may be called the long-term case. 


in transit to and from Bolivia when the Brazilian- 
Bolivian Railway, now in course of construction, is in 
operation. Bolivia realised a surplus in the budget in 
1942, which enabled the Government to pay the first 
instalment towards its agreed subscription of 10,500,000 
U.S. dols. for the capital of the Bolivian Production 
Corporation. The total capital of this Corporation is 
26,000,000 U.S. dols., and the balance of 15,500,000 dols. 
has been loaned by the Export-Import Bank of Wash- 
ington. The Corporation is to undertake a comprehen- 
sive programme of industrialisation in Bolivia, calling 
for the investment over a lengthy period of 88,000,000 
dols. The immediate development programme calls 


for the expenditure of 12,000,000 U.S. dols. upon high- | 


ways, as well as a similar amount for agriculture 
(including rubber) and petroleum, and a million dollars 
for mining. In Chile, a new bridge, a mile in length, 
has been opened recently. It spans the River Bio-Bio, 
in the province of Concepcidn, and cost 8,000,000 pesos. 
A new blast furnace has been blown in at Monterey in 


Mexico, which should double that country’s production | 


of steel and permit the export of 50,000 tons of pig 
iron annually to the United States. 

Because of Peru’s possession of large resources of 
iron and coal and a great variety of other metals; the 
developments at Chimbote (the finest natural harbour 
on the West Coast), and other work to advance the 
production of iron and steel, promise the development 
of a heavy industry which may eventually have no rival 
in the whole of South America other than the new Volta 
Redonda plant in Brazil. The Chimbote plan coincides 
with the installation of a 100,000-kW hydro-electric 
plant some 140 km. inland from the port. The con- 
tract for construction has been placed with the United 
States firm of H. A. Brassert and Company. 


Five companies in Sao Paulo are | 


Under | 


LABOUR NOTES. 


Mr. Bevin, the Minister of Labour and National 
Service, announced in the House of Commons, last 
week, a number of important new steps which are 
contemplated to meet urgent man-power needs. Re- 
cruitment to the Women’s Auxiliary Services is to be 
reduced to a minimum and women who are called up 
are to be asked to go into aircraft factories. There is 
to be no extension of conscription ages for women. 
The age of registration of women is to be increased 
from 46 to 50. Thus, four more age-classes of women 
are to be registered for employment. The additional 
classes are to be progressively called upon to register 
after the eighteens and part of the nineteens—the 
1924 class—have registered on August 7. 





Increased numbers of juveniles, aged 16 and 17, 
may be used in (and directed to) the aircraft industries. 
If boys of 16 are called up for the mines, as the Minister 
warned the miners recently, they will not be called only 
from mining villages. The age limit of 25 for option to 
enter the mines, instead of the forces, is to be removed. 
Man between 18 and 25, who would otherwise be called 
up for the forces, may be directed to enter mining. 
If youths of 18 and under have to be directed to 
employment, they wili have post-war opportunities 
for training equally with the forces. 





In reply to questions, Mr. Bevin said that he could 
not give an undertaking that youths of 16 would not 
be directed to aircraft industries while the House of 
Commons was in recess, but added that no youths 
would be directed to the pits during that period. If 
these youths were required for the aircraft industry 
or the pits, the usual process of registration of the 
defined age groups would be resorted to under the 
Registration for Employment Order. 





According to an official notice issued later in the 
day, women born between July 1 and December 31, 
1924, both dates inclusive, are to register at a local 
office of the Ministry of Labour and National Service 
to-morrow (Saturday). Women who are already 
rendering whole-time paid service with the armed forces 
of the Crown in the A.T.S., W.A.A.F., W.R.N.S., or 
whole-time paid service in the nursing and medical 
services attached to these forces are not required to 
register. All other women, whether they are married 
or single, with or without children, must register, even 
though they may have registered previously—that is, 
under the boys’ and girls’ registration or the nursing 
and midwives’ registration. 








There are two new proposals in the Bill dealing with 


| the subject of Workmen’s Compensation introduced 
|in the House of Commons on Wednesday last week 
by Mr. Herbert Morrison. In the first place, while 
they follow the principle adopted in earlier schemes, 
they provide for an additional payment to the married 
men, and secondly, they recognise the need for some 
| additional benefit for both single and married employees 
The 
increases proposed include, for the totally disabled 
married man, 5s. a week in respect of his wife, from 
the commencement, and a further 10s. after thirteen 
weeks, making a maximum of 50s.; and, for other 
cases, 58. a week after the first thirteen weeks, 
making a maximum of 40s. Weekly payments, in- 
cluding these allowances, will be subject to a maximum 
of two-thirds of the average weekly earnings. 





It is proposed in the Bill to increase the children’s 
allowances provided for in the Workmen’s Compensa- 
tion (Supplementary Allowances) Act, 1940, from 4s. 
for each of the first two children and 3s. for each sub- 
| sequent child to 5s. in respect of each child; and, 
| where such allowances are payable, the maximum is 
| increased to seven-eighths of the average weekly earn- 
ings. In partial incapacity cases, the benefits will be 
proportionate to those payable in cases of total in- 
capacity, as at present. In fatal cases, where an 
adult person, wholly dependent, is left, the lump sum 
|maximum will be increased from 3001. to 400l., and 
the aggregate maximum, where children also are left, 
from 6001. to 7001. It is estimated that the cost cover- 
ing all cases will be 20,000,0001. a year as against 
16,000,0001. at present. 


The new scales are based on an agreement reached 
regarding them at conferences between the Home 
Secretary and representative employers and trade 
unionists. The intention was that the Bill should 
run until workmen’s compensation had been included 
in a general scheme of social insurance based on the 
Beveridge Plan. But certain important trade union 
|interests having objected that some of the increases 
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in it are inadequate, the Minister has made it tolerably | 
clear that if the opposition is continued, the measure 


will be dropped. 


Mr. Bevin, it is understood, has asked the Catering 
Wages Commission to undertake, as one of its earliest 
tasks, an investigation of wages, working conditions 
and negotiating machinery in factory canteens. Some 
50,000 employees in 8,000 canteens are affected, and, of 
these, 20,000 work in canteens run by outside caterers. 
The decision to refer the matter to the Commission is 


likely, the Political Correspondent of The Daily Tele- | 


graph says, further to delay consideration of the appli- 
cation of industrial caterers to have the Essential Work 
Order applied to their trade. There have been long 
discussions on the subject, he adds, between Mr. Bevin 
and the Joint Industrial Council concerned. 


The miners and coal-owners have failed to agree on 
the proposal to set up a national wage scale for youths, 
and the matter now goes to the tribunal under the 
industry’s new Conciliation Board. Both sides are 
agreed as to the desirability of a national scale, but 
one submitted by the mine workers did not meet the 
views of the coal-owners. 


In a statement broadcast in June last from Tokyo 
it was recorded that the authorities in Japan con- 
sidered that the war situation was “ extremely grave ” 
and that the need for increased production of war 
materials had become “extremely urgent and im- 
portant.”” A new plan, it was added, had been pre- 
pared by the Cabinet Planning Board and approved 
by the Cabinet. It aims at the consolidation of the 
productive elements in all fields of industry, the ex- 
pansion of undeveloped industries vital to the prosecu- 
tion of the war, the improvement of production in 
techniques, the readjustment of the labour supply, the 
rationalisation of the transport industry, and the re- 
organisation of finance to enable the necessary funds to 
be provided “ expediently and harmoniously.” The 
** stabilisation of people’s war-time living” has been, 
it was stated, provided for, and the plan is to be applied 
“even in places outside Japan’’—the occupied 
countries, no doubt—where the “ reorganisation of 
enterprises will be carried out,” in accordance with the 
main principles mentioned, though “ special conditions 
in these areas will receive consideration.” 


Ina previous broadcast, in May, it had been announce i 
that the Government had begun an investigation of 
the administration of virtually every Government 
agency concerned with the production of war materials, 
in order to increase productive efficiency. Along with 
the proposed reorganisation, it had also been an- 
nounced, that the [Imperial Rule Assistance Political 
Society had “ decided to commence a gigantic people’s 
movement" in co-operation with the Government in 
order to enhance popular support and enthusiasm for 
the reorganisation. ‘The three main points’ about 
the movement, it had been added, “ would be the 
expression and consolidation of the five essential 
industries, the increase of the production of foodstuffs 
and the stabilisation of the living conditions of the 
people.” Looe 

Under National Service Regulations issued in Canada, 
no person directed to employment as a coal miner, 
or employed in a coal mine, may be accepted for enlist- 
ment in any branch of the armed forces before February, 
1944, without a special permit to enlist obtained from 
the selective service officer, and every coal miner is 
to be regarded as having been granted a postponement 
order for military service until February, 1944. No 
person may take into his employment any ex-coal 
miner, unless the latter is able to present to him a 
valid permit to seek such work from a selective service 
officer. 7 

It is further provided that, notwithstanding any 
other Dominion or provincial law or regulation, boys 
of 16 years of age and over may be employed as miners 
and women of 18 years of age and over may be em- 
ployed as surface workers in and around mines. 
It is suggested that the appropriate provincial autho- 
rities should modify the qualifying standards for 
certified mine workers with a view to increasing the 
number of men engaged in coal production, and the | 
attention of employers is called to the facilities of the 
War Emergency Training Programme as a _ possible 
agency for training miners. 


A communication received by the International 
Labour Office at Montreal states that the rates of 
unemployment relief, payable to dockers in Cuba, were 
increased on March 20 from 50 per cent. to 90 per cent. | 
of the workers’ normal wages in all cases in which it is 
considered by the committee operating the scheme 
that such an increase is justified. 





| constant, for the reasons given: 
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MECHANICAL PROPERTIES OF | alternatively, loading rate; but the true curvilinear 
METALS.* nature of the relationship is very marked at highest 


| loading rates, and, or alternatively, lowest tempera. 
| By Sqvapron-Leaper A. C. Vivian, B.A., D.Sc., | tures at which stress and strain change with ever. 
R.A.F.V.R. | increasing rapidity. Moreover, in the case of some 

| metals (notably iron and the steels, but also 
| ‘ A - . pper 
(Concluded from page 80.) to a smaller degree) the relationships appear to be 
The Effect of Change in One Property.—A classifica- | further complicated by the appearance of a hum) jy 


| tion of the mechanical properties into “ stress pro-| the stress-time and in the stress-temperature curyes 
perties,” “ strain properties,” and “ stress-strain pro-| ete. In all probability, however, these com, ities 
perties "’ has advantages. Any metallic material, pure | are not characteristic, owing their occurrence to the 
metal or alloy, may undergo variation of its mechanical | same precipitation-hardening effect which renders the 
properties in consequence of modification of its internal | stress-strain curves of iron and the steels unchar» ter. 
structure by all kinds of treatments. It proves useful | istic. Such metals can properly be considermi ag 
to formulate generalisations with regard to the varia-| changing their structure under loading owing to a 
tion and interdependence of the mechanical properties | known type of instability which is not present in the 


in the course of such variation. This could be done | usual metal. The “ blue brittleness” or “ black heat 
by assuming as a general rule (to which there may be | brittleness ” of iron and of the steels is due to the above. 
exceptions) that when, in a pure metal or alloy, the | mentioned complexity in the strain-temperature curve 
mechanical properties are varied by internal structural | between 200 deg. and 400 deg. C. 
change, the stress-strain curve is altered in the sense Simple observation of the behaviour of materials 
that it becomes either steeper and shorter, or flatter | under load gave rise to the elementary conceptions of 
and longer. As this is certainly true in general, it is | qualities of a mechanical type ; experiences gave rise 
useful to observe that variations of properties are | to feelings or beliefs which crystallised in time to 
commonly in the sense of increasing the values of all | certain convictions about materials and to obtain 
the stress properties and in decreasing the value of all | comparative quantitative estimates of the conceived 
the strain properties, or vice versa. qualities the practical tests were evolved. Often, these 
In particular cases this rule is not closely applicable, | tests were found to yield puzzling results, and were 
for all stress properties are not necessarily increased or | therefore examined. Ultimately, the closest examina- 
decreased in value to the same extent by all treatments, | tion of the tests of metallic materials exposed the 
e.g., some treatments may raise the proof stress with-| complex deep-seated reasons for the behaviour of 
out substantially increasing the ultimate tensile | metals under load, and this exposure must give rise to 
strength. Moreover, there are the “ optimum pro-/|a new regime and a rebirth of the whole technology. 
perties endowed by special treatments which have | The true source of these mechanical properties has been 
the effect of decreasing the strain properties less than traced: the descent or pedigree is now open to no 
usual for increases in stress properties, whereby extra | question. They spring from a four-dimensional 
toughness is assured. In general, however, all other relationship between the specific resistance offered by 
stress properties tend to increase whenever a treat-| a material to a load, the specific deformation of that 
ment is applied with the direct object of improving | material under the load, the loading rate, and the 
any one of them; and, again, this improvement in|temperature. No statement of any mechanical 
all the stress properties is accompanied by a deteriora- | property is complete unless all four considerations are 
tion of all the strain properties. Hence, treatments to | explicitly stated or implicitly understood. 
make a metal harder (hardness being a stress property)| Simplified by the removal of the loading rate and 
can be expected to raise stresses L P, EL, P, UTS,|the temperature, there remains just the true stress. 
and F, ete., and to lower strains E, R, and C, etc. ; | strain relationship which is familiar, but this does not 
treatments to improve the percentage elongation (a/| dispense with the absent factors altogether. For, 
strain property) will tend to improve strains R andC, whenever this simple stress-strain relationship is 
ete., and to decrease all the Stress properties from L P | dealt with, it is implied that what we call a normal 
to F, etc. The general tendency, then, is for all stress- | loading rate and a normal temperature both prevail. 
strain properties or toughness to remain substantially So much more homogeneous and consistent are the 
constant since, as stress increases strain decreases. | metals of to-day, and so much more accurately do we 
It has been seen, however, that there is no actual | aim at measuring the properties in modern tests that it 
constancy. ; becomes necessary to prescribe that the tensile test, for 
Expanding the Idea of Mechanical Properties.— | example, shall be carried out in a standard number of 
In the old-fashioned sense, the mechanical properties of | minutes, otherwise the tensile properties would prove 
the metal are as described by the definitions, and as to be variable with the time of the test. As to a 
conceived by the individual. In a more practical, | standard temperature for the tests there can be little 
but still in a very restricted sense, the mechanical doubt but that two tests carried out one at each 
properties are whatever the analyses of the mechanics | extreme of temperature on the earth’s surface would 
of the few known tests prove them in fact to be. In | exhibit a very marked temperature influence.’ 
a wider sense, the mechanical properties embrace all the | It can hardly be argued that the stress-strain curve is 
specific or unital reactions of metals to the loadings of | one thing and the properties a different thing. The 
the tests, all such stresses, strains, and stress-strains at properties in which we are interested to-day are mainly 
the temperatures and loading rates of the tests. In the | stresses or strains (or stress-strains) at certain points 
widest possible sense, the full story of the mechanical | on the curve at normal loading rate and temperature 
properties is told by nothing less comprehensive than | points which have been picked out because they 
the four-dimensional relationship between stress, strain, | appeared significant or critical. According to the 
temperature and loading rate. This last is impossible present way of thinking, such points as the stresses 
to visualise as a whole; the mathematics by which it; LP, EL, Y, are vital to the whole subject. That 
can be handled is credited without being understood | these and others like them are essential significant 
in the usual way. Three dimensions at a time can, | points to-day is perfectly true; but it is a question 
however, be visualised readily enough ; two dimensions | whether we shall always view the mechanical properties 
at a time are what we have been accustomed to in the | from this standpoint. It will soon be seen that all the 
flat stress-strain diagram. stress points valued by the “ elastician” and by the 
For visualisation of the mechanical properties in the | designer tend to fall back along the stress-strain curve 
most comprehensive sense, it is desirable mentally to|as our need for greater precision grows, ultimately 
depict the plain stress-strain curve at some fixed com- | falling off to nothing if we call for strict mathematical 
mon temperature and loading rate. Variations in accuracy. This recession of the property points on the 
temperature and variations in loading rate should then | stress-strain curve requires careful explanation because 
be seen to have separate and distinct effects on the | it is the chief reason for suggesting a method of calibrat- 
shape of the normal stress-strain curve in general as | ing the curve with the object of describing or designating 
follows :—High temperature and, or alternatively, low | every point on it with ease. At present, the mechanical 
loading rate flattens and lengthens the normal shape, | properties are considered the salient features of the 
while low temperature and, or alternatively, high | curve, fixing the only points on it worth noticing. 
loading rate steepens and shortens it. It may therefore | None of the old points are of fixed values, none of 
be said that high temperature and, or alternatively, | these is a point of curvature-change which determines 
low loading rate lower the stress properties and raise | the position of a property between one end of the curve 
the strain properties. Low temperature, or alter- | and the other. 
natively, high loading rate raise the stress properties| There is, strictly, no straight-line part of the curve, 
and lower the strain properties. Hence the stress-| and therefore no limit of proportionality or definite 
strain properties should, in general, remain constant | modulus, but there is nevertheless a limit of propor- 
upon variation of temperature and, or alternatively, | tionality the height of which depends upon the 
loading rate ; but it is not strictly true that they remain | “ tolerance ” or permissible inaccuracies ; without any 
inaccuracies whatever, the limit has gone ; and without 
The above relationships are approximately rectilinear, | it the modulus must be considered as a variable ratio, 
no doubt, for large ranges of temperature and, or | just the changing slope of the curve, in fact. With 
- - lower tolerances the limit of proportionality will be 
* Paper, entitled “‘A Renaissance of Mechanical | lower. The elastic limit is significant, it is argued, 
Properties,” presented to the Institution of Mechanical | because it is the point below which no permanent set 
Engineers for written discussion before September 30, | takes place upon removal of the load. Here again, 
1943. Abridged. |the point depends entirely upon conditions of test. 
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which will tend to become more rigorous as time goes on. 
It is well known that, if by permanent set is meant 
something more than 0-0001 per cent. deformation 
measured after a lapse of one minute, a certain elastic 
limit can be registered for a metal. If, on the other 
hand, the strain and time tolerances are reduced, the 
elastic limit will then be lower and still lower as toler- 
ances drop, until the elastic limit has disappeared also 
whenever mathematical accuracy is called for. 

There is no yield point; none, that is, on the 
characteristic stress-strain curve, but only those on the 
freakish curves of iron and steel which are really due 
to some peculiar state of the metal engendered by an un- 
fortunate feature of its preparation. The so-called yield 
point is seen at a, in the full-line curve of Fig. 3. The 
most carefully prepared modern steels do not exhibit 
this yield point at all, their stress-strain curve being 
smooth, as indicated by the dotted line. Nearly all 
early mechanical testing and the curve-drawing there- 
from was carried out on these same ferrous products 
which showed freak results, and the majority of engi- 
neers and metallurgists still have the impression that 
a “ yield-point,” at a marked change of curvature, 
definitely locates an important property of metals in 
the length of the stress-strain curve. This is not so, 
as the peculiar yield of these products can be removed 
by more careful preparation, and is almost unknown 
in any other metal or material. In the entire absence 
of any curve inflexion to mark any of these property 
points, and with the certain knowledge that there will 
be a tendency for the elastic limit and limit of propor- 
tionality to drop, it becomes necessary to adopt a 
method of calibrating the curve in order that we may 
designate or specify points on it at will. 

Proof Stress Designations.—The method of calibrating 
the curve is now ready to hand. Every point on the 
curve (for a stated loading rate and temperature) can 
have a rational proof stress designation according to 
proof stress tests carried out in a closely standardised 
fashion—an arbitrary standard. When we find it 
desirable or sufficient to work with an elastic limit of 
(say) 0-05 per cent. proof stress, we need not describe 
it as “the elastic limit” but just as “0-05 PEL” 
(proof elastic limit). If half of this is accepted as a 
safe limit of proportionality, this quite arbitrary and 
temporary choice would then be known as “‘ 0-025PLP” 
(proof limit of proportionality). 


“ Yield strength ”’ is | 


somewhat unreal kind. The apparent divergence of 
fatigue and of creep by no means banish these important 
properties from the general scheme based on the stress- 
strain curve. Each of these properties seems to suffer 
from an unduly complex manner of outlook on some 
phenomenon which readily enough fits the scheme; 
thus, creep if measured by loading at normal rates up 
to the fixed load and thereafter at an excessively slow 
rate, would exactly fit into it. Fatigue, also, if con- 
sidered primarily on the basis of energy absorbed per 
reversal, would prove to be the sum of a great many 
low stress-high rate toughnesses amounting—at least 
localfy—to an fsF quantity. Thus, a phenomenon 
more satisfactorily explained in terms of energy appears 
to be more conveniently expressed, to-day at any rate, 
as a “safe stress”: a matter of present-day conve- 
nience makes the outlook more complicated. Tough- 
ness—really so fundamental, as engineering calcula- 
tions show full well—has never been quoted in foot- 
pounds to fracture unit volume, the nearest approach 
having been the notch-toughness foot-pounds which 
are nothing like the right thing. Instead of using a 
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now seen to be an exceedingly vague term unless its | 
proof stress designation is carefully supplied ; for | 
yield takes place all the way from the origin of the | 
curve to a point of fracture at its end. In the case of | 
those materials which may exhibit the freakish yield | 
point, and whenever they happen to have been pre- 
pared in the manner giving rise to the yield point it | 








would be reasonable to apply the term yield strength 
to the yield point. It is impossible to lose sight of a 
yield point when it is present, even though it is an 
exceptional case of which far less will be heard in the 
near future when metal with a yield point will not be 
considered worth having. 

Ultimate tensile stress is bad from the standpoint 
that it is usually nothing like the property its name 
suggests, but its nominal stress value can be converted 
into a true stress which is as significant (with the reser- 
vations already made for the other points) near the 
end of the curve as the elastic limit is at the beginning. 
Its true value might therefore be called the “ plastic 
limit " in a sense that it is the approximate point at 
which the deformation becomes entirely plastic. It 
recedes in the other direction. But an interesting 
feature of this nominal stress, the ultimate tensile 
strength, is that its own value a in Fig. 4 on the true 
stress-strain curve b happens so often to be an average 
true yield strength c, a point somewhere near the 


middle of the bold sweep of the curve, between the | 


true elastic limit and the above suggested (true) 
‘* plastic limit,” the curve d being the nominal curve. 
It is as reasonable to expect significance of points in the 
region of the curve midway between the two comparable 
extremes as it is to expect significance of the extremes ; 
there seems to be good reason to suppose that the quite 
absurd proportionality between the fatigue limit and 
the ultimate tensile strength is due to the fact that the 
value of the ultimate tensile strength on the true curve 
is a mean true yield strength. Analyses of the indenta- 
tion hardness test and of the fatigue test preclude the 
possibility of the ultimate tensile strength itself playing 
a significant part in the mechanics of these tests. 
Detailed reference to the fatigue limiting stress of the 
SN curve by which fatigue endurance is measured is 
omitted. The fatigue limit is not a stress comparable 
with those of the stress-strain curve; it differs from 
the latter as much in its way (though in an entirely 
separate way) as the strain of creep is dissimilar to the 
strains under present consideration. As a general 
illustration of a property which does not lend itself 
to as simple an analysis as that here adopted, the 
case of notch-toughness may be cited. If its points of 
dissimilarity to ordinary toughness are grasped, notch- 
toughness becomes cléar. Also it becomes obvious 
that the fatigue limiting stress is of an exceptional and 
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| true toughness, fe PEL, as a fundamental property, 
|maximum stress or maximum strain have been pre- 
| ferred as criteria of the properties in spite of the well- 
| known fact that engineering calculations show closest 
| approximation to practice when maximum energy 
| (fs PEL) is the basis. 

Results and Advantages.—With a newly acquired 
outlook focusing upon the true stress-strain curve 
through its changes of shape with temperature and 
rate of loading, we should be able to follow the 
mechanics of the practical tests. We should no longer 
use cardinal words the meanings of which are not 
narrowed to fine points. If we decided to use the 
word “strength” to mean high stress properties in 
general, we should neither use it nor think of it implying 
toughness, in which strain is an essential component ; 
we should try to avoid doing so even if in some circum- 
stances strain properties could be considered constant 
while stress properties varied, so that variation of 
strength did in fact cause toughness to vary in the same 
sense. The word “hardness” would not be used 
loosely as a mere redundance on strength, but only 
when reference became necessary to specific resistance 
to deformation by scratching, rubbing, or penetration. 
If the word “ plasticity’ were chosen to mean the 
strain properties in general, we must isolate this idea 
from softness, i.e., the opposite of hardness. In any 
given material, an increase in the strain properties or 
plasticity will normally involve a reduction of stress 
properties including hardness—that is, will normally 
involve softening—because the modification of the 
properties of any one material by treatments of all 








kinds has normally the effect of changing a steep short 








stress-strain curve into a flatter and longer one, or 
vice versa. But, as between different materials, no 
general deduction is possible that a high strain property 
should be accompanied by a low stress property—that 
high plasticity should be accompanied by lack of 
hardness. If hardness is to mean a specific stress 
property, and if “‘ softness”’ is its opposite, it would 

unsystematic to refer to “ softening” unless the 
annealing or any other such treatment in question 
were — aimed at reducing resistance to deform- 
ation by scratching, etc. To refer to “ softening ”’ in 
any other case would be as ill advised as to refer to 
“hardening” in a process which was aimed at in- 
creasing the stress properties in general or the ultimate 
stress in particular. 

If “‘ weakness ” is the word chosen to stand for the 
lack of strength, then it can no longer be allowed to 
imply uncertainty of behaviour or capricious liability 
to failure under certain unspecified conditions or even 
under all specified conditions ; for it would not be at 
all satisfactory even to refer to ‘“‘ weakness under 
impactive loading.” Impact resistance is a stress- 
strain property, and by weakness we should mean the 
simple opposite of strength. To refer to a metal as 
“relatively weak in tension” would, of course, be 
correct enough from the standpoint of terminology. 
“ Toughness,” the opposite of which should be brittle- 
ness, could surely be the designation for an important 
property with much greater assurance if accepted by 
common consent. It is noticeable that a subconscious 
pretence creeps in when we do not see clearly; and 
our unnecessary reversion to the use of the negative 
property “ brittleness”” seems to be the outcome of 
doubt and hesitation over the meaning of toughness. 

If we decide that toughness is the specific energy 
called for in the combined stressing and straining to 
different points of the true stress-strain curve, then we 
can distinguish different toughnesses just as we can 
distinguish different stress properties and different 
strain a. For example, we are interested in— 
and therefore take the trouble to distinguish—the 
elastic limit and the nominal “ plastic limit” stress 
properties. If we desired, we could designate and 
measure the corresponding strain properties and stress- 
strain properties, but, as a matter of fact, we do not 
find these interesting or useful in calculations; the 
chief strain property in which we set store is the ductility 
at fracture point, and likewise we have up to the present 
been interested only in the specific energy to fracture, 
i.e., the stress-strain property at fracture point. Yet 
we sometimes calculate the “ proof resilience’ from 
the elastic limit and the modulus; so that we are in 
fact interested occasionally in an elastic toughness, the 
stress-strain property at the elastic limit. ‘‘ Elasticity” 
is too vague, for in the use of this word we may mean 
either the limit or the modulus or both. In any one 
material a treatment to raise or lower the limit will 
almost certainly effect some, if only a negligible, raising 
or lowering of the modulus; but it is egsential to be 
able to discriminate between these different ideas. 

In the narrowest sense of the words ‘“‘ mechanical 
properties ” we mean the elastic limit, ultimate tensile 
stress, ductility, and so on; that is, we mean the 
arbitrary qualities exhibited on testing in particular 
ways in prescribed testing machines. Ina wider sense, 
mechanical properties are the qualities exhibited in 
stress, in strain, and in stress-strain when materials are 
loaded under different conditions. In the widest 
sense, all mechanical properties whatever are completely 
displayed in the four-dimensional system of stress, 
strain, temperature, and time. Our existence in a 
“ four-dimensional continuum "’ does not mean that 
we must conduct our thinking and calculating in all 
four dimensions at once. Nor does it follow that we 
cannot evolve an easily handled system of mechanical 
properties on a sound basis. The criterion of the 
soundness of a simple basis must, of course, be the 
complete fundamental system itself. It now remains 
to be seen if it is possible to derive advantage from that 
visit, whether we can revise ideas and methods to 


advantage. The meanings of words having been 
narrowed to fine points, and the basis of the under- 
standing of the behaviour of metals having been 


broadened, it should now be possible to describe the 
properties of any particular piece of metal, and to 
specify the properties required for any purpose. 

Fully to describe the chief mechanical properties of 
a given metal at some given temperature and at some 
given loading rate a true stress-strain curve is needed. 
On such a curve the fewest points permitting a reason- 
ably close approximation by drawing or by calculation 
are :—(1) A near-elastic proof stress, corresponding 
to the “ elastic limit,” making no claim to be an absolute 
elastic limit ; (2) the true value of the ultimate tensile 
stress, the “ plastic limit,” expressed as a proof stress ; 
(3) the true fracture stress expressed as a proof 
stress. These three points are fixed by their proof stress 
values, each of which carries stress and strain dimen- 
sions. Thus, if (1) were to be 15 tons per square inch, 
PELO-1 per cent., the co-ordinates 15 and 0-1 would 
fix the point of the curve. If (2) were to be 35 tons 





















to fix the point of the curve would be at 35 and 20. If 
(3) were to be 40 tons per square inch, P F 50 per cent., 
the fracture point would then be fixed by the co- 
ordinates 40 and 50. The stress properties at these 
three points would be f P EL = 15 tons per square 
inch, f P P L = 35 tons per square inch, and f P F = 40 
tons per square inch. The corresponding strain 
properties would then be sP EL = 0-1 per cent., 
sP PL = 20 per cent., and s P F = 50 per cent. 

The mechanical properties of any metal should 
therefore be given in these six values which cover 
all requirements except those of notch loading and of 
the repeated loading in fatigue which initiates and 

— 





PE 
propagates cracks. The ratio i El would be an 
elastic modulus, the average up to the particular proof 
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elastic limit chosen to suit the design and the factor 
of safety employed therein; f P P L is the true value 
of the ultimate tensile strength ; s P P Lis the plasticity 
at maximum uniform extension; and sPF is the 
plasticity up to the fracture point, or the true 
“ ductility.” A specification of properties for any 
particular purpose would not necessarily be so full; on 
the other hand, if a specification with regard to 
ductility, for example, were necessary on account of 
some essential hot working or fast loading operation of 
manufacture, it would be relatively useless to specify 
the s P F unmodified by the coefficients for temperature 
and, or alternatively, for loading rates. 

These points are the keys to the shape of the curve ; 
there are two fairly straight portions to be joined by 
a parabolic curved line. Proof resilience is now 
4(f/PEL x sPEL) = $(15 x 0-001) inch-tons. 
True toughness up to maximum uniform extension is 
approximately }s PP L(f/PP1—fPEL)+ (fPEL 
x sPPL). True (ordinary) toughness to the point of 
fracture is #sPF(f/PF — fPEL) + (fPEL x 
sPF). Any strain s of the nominal tensile test curve 
is a true strain up to the ultimate tensile strength, and 
any stress of the nominal curve of which its strain 
value is known can be converted into a true stres; by 
multiplying by (1+ s) if it is not in excess of the 
ultimate tensile strength. Likewise, up to the ulti- 
mate tensile strength, a true curve stress value like 
fP PL can be converted into its nominal stress value 
(in this case into the ultimate tensile strength) by 
dividing by (1 + 8). 

At any one temperature and at any one loading rate, 
most of the mechanical properties of a metal can be 
stated in terms of six values, three of stress and three of 
strain; only ordinary toughness calls for the use of 
five of these at once, resilience calling for two at once, 
others for one at a time only. If the standard six 
values for a metallic material were experimentally 
determined by tests at some standard temperature 
and at some standard loading rate, then deviations 
from these values as the result of changing temperature 
and changing loading rate could be calculated by the 
use of coefficients which had themselves been experi- 
mentally determined with requisite accuracy. In 
this way, with the use of the coefficients A for tempera- 
ture and B for loading rate, the three stresses of the 
standard or normal curve will each be modified by a 
stress coefficient of temperature and a stress coefficient 
of loading rate ; and the three strains of the standard 
curve will likewise be modified by strain coefficients. 

According to such proposals, a standard f P E L 
(elastic limit) of a metal would, at 500 deg. C. and at 
10,000 times the standard loading rate, have a value 
of fPEL x 500 Af x 4 Bf (since 10,000 = 1). At 
elevated temperatures and loading rates drop-forging 
operations on a metal are now carried out with in- 
valuable experience as a guide. Such experience may 
have been costly, gained by the individual operative 
by trial, and not of a character to be shared easily by 
others or applied to more than that particular metal 
Now, although the man in the forge may not appreciate 
that he needs to know the proof plastic limit and tough- 
ness of his metal at the temperature and loading rate 
of his operations, although he may have no idea how 


much faster he is applying his load than in the tensile| The shoe plates are pinched together at 21, and are 
test or of the effect of this extra rate in numerical terms, | flanged to carry the lining. The portion 21 of each shoe 
this is not to say that his operations could not be much | rans on a roller 23 on the carrier, which permits the 
more expeditiously and economically directed with the | shoes to move round relatively to the carrier. This 
movement is opposed by springs 24 connecting the shoes 

Rolling, drawing, and extruding operations are all|to the carrier. The adjacent ends of the two shoes of 
carried out nowadays without that knowledge of the | each pair are about 90 deg. from the expander 14, and 
metallic properties which will be forthcoming with the | are the first to make contact with the brake drum on 
realisation of the uselessness of the common ultimate | application of the brake. Between these adjacent ends 
tensile strength and ductility for these purposes. | is located a fixed stop 27 attached to the back plate. 
Presumably also, the speed requirements for the| When the brake shoes make contact with the brake 
turning, milling, and drilling operations in the machine | drum rotating in the direction of the arrow they tend 
shop will prove to be resolvable into the local (tool|to move round with it, causing the front end of each 
edge) temperature of the work and the rate of cutting | shoe 19 to abut against the fixed: stop 27, and the front 
(or time of load-raising to fracture point). We seem to| end of each shoe 19a to abut against the rear end of the 
have been struggling along with unsystematic termino-| shoe 19 on the other carrier. The result is that the 
logy and inadequate data. The work has gone ahead, | abutting ends of the shoes at the expander and the brake 
however; and, even if we feel that it has gone ahead | adjuster are forced outwards into closer contact with 
remarkably well, we might investigate the possibilities | the brake drum, thereby equalising the brake pressure 


use of the new type of data indicated above. 


date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


MOTOR VEHICLES. 


550,349. Internal-Expanding Brake. Kirkstall Forge 
Limited, of Leeds, and F. R. Cowell, of Leeds. (6 Figs.) 
September 4, 1941.—The brake is of the type in which 
the shoes are mounted on carriers to have limited circum- 
ferential movement when brought into contact with the 
revolving brake drum, the leading ends of the shoes 
being arrested and thereby increasing the brake pressure. 
The invention is a device for obviating the shock which 
occurs on application of the brakes when the linings 
are worn, owing to the consequent increased clearances. 
The two carriers 10 are approximately semicircular and 
are pivoted at one end on anchor pins 11 carried by a 
brake adjuster. The latter is used to space the anchor 
pins farther apart to counteract wear on the brake 
linings. Between the free ends of the carriers is an 
expander 14. Each carrier 10 consists of two spaced 
plates, which are pinched together at their ends to 
engage the anchor pins 11 of the brake adjuster and the 
plunger 17 of the expander. Each anchor pin 11 has a 
grooved cylindrical head, the base 18 of the groove 
being curved while the end of the carrier is fitted into | 
this groove. The plungers of the expander are slotted to 
take the ends of the carriers. On each carrier is mounted 
two brake shoes 19, 19a. Each brake shoe consists 
of a pair of plates located inside the plates of the carrier. 





AuG. 6, 1943. 
place for both directions of rotation of the drum. Ag, 
the linings become worn, the clearances between the 
abutting ends of the shoes and between the shoes and 
the fixed stops 27 increase, so that when the linings are 
nearly worn out there might be a considerable shock 
when the brake is applied. To avoid this an automatic 
slack adjuster is provided. This consists of a pair of 
wedges, each of which is mounted adjacent to om of 
the fixed stops 27. Each wedge has a stepped en! 31 
and is an extension of a plunger 32 (Fig. 2), which slides 
in a cylinder formed as a unit with the associated fixed 
stop 27. A spring housed in the plunger 32 presses the 
wedge inwards. When the linings are new, the end 
step 31 of the wedge rests beneath the brake shoe 
adjoining the stop, as shown in Fig. 2. As wear takes 
place, the wedge is forced inwards by the spring, each 
step being moved in turn into position between the fixed 
stop 27 and the end of the adjoining shoe, so progressi\ ely 
increasing the effective width of the fixed stop and 
taking up slack. The tread of each step, which is of 
greater depth than the thickness of the flattened portion 
21 of the shoe, is cut away so that the end of the shoe 
slips into a recess. Hence after the wedge has moved 
forward to take up the slack while the brake is on, the 
small clearance between it and the shoe then provided 
by the recess is sufficient to allow the shoes to be pulled 
off by the springs 15. (Accepted January 4, 1943.) 





STEAM ENGINES, BOILERS, ETC. 


550,915. Mechanical Stoker. J. and J. Neil (Temple), 
Limited, of Glasgow, J. M. Neil and J. Welsh, of Glasgow. 
(1 Fig.) May 16, 1942.—The invention is a gravity-feed 
stoker. The firegrate of the furnace is constituted by 
parallel bars 1, which slide endwise on front intermediat: 
and rear cross bearers 2, 3, 4, respectively. Each bar | 
is forked at its front end, and a transverse camshaft 8 
is mounted between the limbs of the forks and carries 
a pair of cams 9, 10 for each bar. All the cams 9 hav: 
the same angular setting on the camshaft and are arranged 
to make contact simultaneously with their respective 
bars to move them towards the inner end of the furnace. 
Alternate cams 10 have all the same angular setting on 
the camshaft 8 and make contact simultaneously with 
the lugs 7 of their respective alternate bars 1 to draw 
them towards the front end of the furnace. The setting 
of the cams 10 is different from the setting of the other 
group. The camshaft 8 is mounted in bearing blocks 26, 
to which a fuel box 12 is fixed. The blocks 26 are fixed 
to a furnace front 11 interposed between the fuel box 
and the boiler front plate 27. The fuel box has a firing 
door 20 and above it is a fuel hopper 13. The bars | 














(550,349) 








of a new era arising from amended aims. 


between the shoes and the drum. This action takes 


are shouldered at 14 behind the forks so that the front 
end of each bar has a raised horizontal surface which 
cuts off, or partially cuts off, the flow of fuel from the« 
fuel box 12. A pivoted flap 16, which is adjustable by 
a handle, regulates the quantity of fuel which is fed by 
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| gravity on to the bars behind the shoulder 14. The 


hopper 13 has a manual fuel cut-off valve plate 19. 
When desired, the fuel supply from the hopper can be 
cut-off, the flap 16 moved to the full-open position, the 
door 20 opened, and hand-firing effected through the 
fuel box. In operation, fuel delivered on to the bars 1 
behind the shoulder 14, is carried into the furnace by 
the rearward travel of the bars. As the bars are returned 
in groups, it is not returned with them. Fresh fuel is 
delivered on to the bars between the shoulders 14 and 
the fuel which was carried in by the previous rearward 
movement of the bars. The fire zone of the furnace 
commences with the fuel which has reached the first 
stage of its travel. The front parts of the bars which 
support the main fire zone burn away more quickly than 
the rear parts, and hence, to facilitate removal of the 
front part of each bar without renewing the whole bar, 
each bar is made in two parts, which are hooked to one 
another. The inner end of the ashpit space under the 
firegrate is closed by a plate 21 carried by the rear 
cross bearer.4, so as to ensure that all the air supplied 
to the ashpit passes between the bars 1. A damper plate 
22 is carried by the intermediate cross bearer 3, and 
divides the ashpit space into front and rear compart- 
ments. It is operated by a handle at the front of the 
furnace and is set so that most of the air in the front 
compartment is delivered to the front or main fire zone. 
(Accepted January 29, 1943.) 
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GRAVING-DOCK CONSTRUC- 
TION UNDER WATER. 


Tue constructional methods employed in the 
building of two large dry docks in a Navy Yard 
eastern part of the United States are of much 
interest. The work, which has recently been com- 
plet: d, was carried out by contractors for the 
Bureau of Yards and Docks of the United States 
Navy. under the general direction of Admiral Ben 
Moreell, and was supervised by the Civil Engineering 
Corps of the U.S. Navy. The two docks which are 
situated side by side, will be used for building large 
warships, not normally for maintenance and repair 
work, and form an item in the great naval building 
programme of the country. They are situated in an 
area ¢ ongested with much other constructional work, 
und the devising of methods for the handling of 
large amounts of concrete and other material which 


in the 
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section in which the depth was 72 ft. ° When the 
dredging was completed the bottom of the trench 
which had been formed was levelled by means of an 
I-beam drag and on this prepared surface a 2-ft. 
layer of 2 in. to 3 in. crushed stone was deposited 
from barges. 
I-beam drag. 


Through this stone blanket, steel H-section 12 in. | 


by 12 in. piles were driven, the general pitch being 
5 ft. apart, in rows 7 ft. apart. The piles weighed 
74 |b. per linear foot, and varied in length from 
30 ft. to 70 ft. In all, more than 12,000 were used. 
They were driven by underwater enclosed double- 
acting hammers mounted on barges; the hammer 
was carried on a telescopic extension of the floating 
pile driver and followed the piles down to a depth 
of 65 ft. below water. All piles were driven to a 
minimum bearing of 37-5 short tons. Accurate 
driving was necessary in order that the piles should 
not foul the forms or reinforcement of the structural 


This was in turn levelled with the | 


! 
required bearing pressure. This condition was 
dealt with by driving one or more wood piles 
between the steel H-piles in order to consolidate 
the ground. The pile positions were ‘checked after 
driving by means of a line attached, by a diver, to 
the handling hole in the centre of the web of the 
pile. The top of the line was attached to the barge 
and, by adjusting the connection until the line was 
plumb, the pile position could be checked in reference 
to the cross cable. : 

The underwater concrete was deposited by tremie 
in steel forms which embodied the floor and wall 
reinforcement and remained permanently in position. 
The forms divided the area into reasonably-sized 
sections for pouring and retained the concrete in 
the position in which it was deposited. Some of the 
floor forms under construction are shown in Fig. 1. 
on this page, and Fig. 2, on page 122, illustrates one 
after completion. These floor forms were essentially 
large box trusses, 14 ft. wide 20 ft. deep, and having 
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had to be delivered to the site, without interference 
with-other vital matters, formed a major problem. 
The area on which the docks are built is made up 
of sandy silt and the whole structure is accordingly 
carried on piles spaced 5 ft. to 7 ft. apart. The 
driving of these piles and the whole of the construc- 
tion of the docks up to a height of 5 ft. below low- 
tide level for the side walls was carried out under 
water, the work involved being the laying of the 
concrete floor, and the building of the side and shore- 
end walls. The outer ends of the docks are closed | 
by floating caissons. The concrete construction 
covers a gross area of 10 acres. The first stage in| 
the work was the dredging of the dock site. This 
was carried out by three ladder dredgers, one 
suction dredger and two bucket dredgers. In all, 
2,300,000 cub. yards of material were excavated. 
The surface of the underwater area was relatively 
hard and the first cut was made by a 12-cub. yard 
ladder dredger with a 60-ft. boom. For the second | 
cut an 8-cub. yard dredger with a 90-ft. boom was 
used. The excavated material was loaded on to} 
bottom-dump barges and discharged in deep water. | 
The suction dredger, which was largely used for | 
working at considerable depth, discharged through | 
a floating pipe line to an old creek bed. Excavation 
was carried to a depth of 63 ft. below mean low 
water over the whole of the area except for a small 








concrete which was later laid by means of tremies. 
The positions of the piles were located by means of a 
cable stretched across the dock area at a definite 
offset from the line of piles. This carried metal 
tags to mark the pile positions. A float rigidly 
attached to the pile-driver barge and extending 
several feet in front of it had a mark which was cen- 
tred under the cable tab. 
maintained on the cable to keep it taut, but in 
windy weather it was necessary to make transit 
observations from the shore to check the position 


of the barge, which was located by anchors and | 


shore lines. 
The piles were lifted from barges into the telescopic 


leads of the pile driver by tongs attached to a cable. | 


They were then lowered until they were supported 
by the stone blanket and the tongs automatically 
disengaged. The blanket was usually penetrated 
with little resistance and the piles were then driven 
to grade. In some cases this involved the develop- 
ment of bearing pressure considerably in excess of 
the designed standard of 37-5 short tons, but if 


possible the piles were driven to grade in order to | 
| avoid the necessity of cutting-off under water. In 
the few cases in which the piles had to be cut, the | 


work was carried out by an underwater oxy- 
hydrogen torch operated by divers. Some of the 
piles were driven to grade before developing the 


A pull of 300 Ib. was | 





SreeLt-FLoor Forms uNDER CONSTRUCTION. 


| a length equal to the full width of the dock, including 
| the side walls. They were placed for alternative 
| 14-ft. sections of the length of the dock, the space 
between any two forms being filled after the form 
concrete had been run. The reinforcement of these 
alternative spaces was cantilevered out from the 
sides of the forms. The structural frames, constitut- 
ing the strength member of the forms, were enclosed 
by 18-gauge corrugated-steel sheeting, welded in 
position. This is clearly shown in Figs. 1 and 2. 
The open portion of the form, to be seen at the left 
of Fig. 1, is the part which comes below the side wall 
| of the dock, the sheeted portion representing the 
| floor proper. This wall section was sheeted inde- 
pendently, as shown in Fig. 2. The vertical frames 
at the ends of the completed forms are temporary 
sight towers employed when locating the form in 
position under water. The completed structure . 
| illustrated in Fig. 2 had a weight of 210 tons. 

As already mentioned, the area in the immediate 
| neighbourhood of the new docks was congested with 
important work which could not be interfered with, 
and it was not possible to assemble the forms on 
site. They were constructed by the Bethlehem 
Steel Company, and in special yards arranged for 
| the purpose at some distance from the dock site, 
| but abutting on the same harbour so that they 
‘could be transported to position by water. The 
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structural steel was received at the yard partly 
fabricated and the forms were put together on three 
flat cars running on rails, so that the units could 
be moved forward as on an assembly line. When 
completed, they were run on to railway transfer 
barges and jacked up so that the cars could be re- 
moved and used for the assembly of the next unit. 
A barge could carry only one floor form at a time. 
The barges were moved to the dock site by tugs. 
The first form waslifted from the barge by a floating 
crane, giving a single-point lift, but the operation 
did not prove very convenient, and later three sec- 
tions of an old floating drydock were used. Two 
of these carried derricks with 90-ft. jibs and 45-ft. 
masts. These easily lifted the 210-ton form. ‘Phe 
third dock section interconnected the other two, 
making a rigid two-crane unit. 

To place a form, this double floating crane was 
moored in position and the barge carrying the form 
brought below the derrick jibs. The form was then 
lifted, the barge towed away, and the form lowered 
into position. This apparently simple operation 
required great care and patience. The sight towers 
enabled the form to be located in approximately the 
correct position, but the actual setting had to be 
determined by divers working 65 ft. below the 
surface of very dirty water.. The form had to 
be placed so that each of its four corners rested 
on a pile, the maximum tolerance allowed being 
only a horizontal distance of 3 in. The divers 
were supplied with two-way telephones for the 
instruction of the surface crew, but wind, tides, 
passing and the dirty water the 
location a tedious job. 

The filling of the floor forms was carried out before 
the fixing of the wall forms, but it will be convenient 
to refer to the latter before dealing with the con- 
creting arrangements. It has already been men 
tioned that the 14-ft. wide floor forms were placed 
i4 ft. apart with a space between which was con- 
creted after the filling of the forms. This arrange- 
ment was not followed for the wall forms, which 
were continuous for the full length of the docks. 
It will be seen in Figs. 1 and 2 that the portion of the | 
wall form at the left-hand end projects 7 ft. from the | 
side of the floor form. This projection matched up 
with a similar projection on the next unit, forming a | 
continuous frame when the forms were in position 
on the bottom of the dock. The wall forms proper | 
were built in the same yard as the floor forms and 
were transported to position by barge in the same 
way. They were built in alternate 56-ft. and 28-ft. | 
lengths and were bolted to the floor forms by divers. | 
Cross bulkheads were arranged 42 ft. apart in order | 
to divide the completed form into convenient lengths 
for ¢oncreting. Sketches of the completed arrange- 
ments are reproduced in Figs 6 and 7, opposite. | 
The former shows the floor forms in position on 
the bottom of the dock and in process of filling ; | 
the latter shows the floor concreting completed and | 
the wall forms in position. 


boats made 


| 


It had been supposed that the steel forms would | 
rest fairly evenly on the stone blanket at the bottom 
of the dock, but it was found that the stone work 
had been considerably disturbed by driving the piles | 
through it, so that depressions existed along the | 
edges of the forms. This resulted in openings | 
through which the soft concrete tended to flow. To 
check this effect and confine the concrete to the 
form which was being filled, closed loops of ex- 
panded metal were attached to the bottom of the 
form. It was hoped that these would spread to a | 
bulb shape and fill the depressions. This arrange- | 
ment proving only partly successful, rows of stone 
were then placed along the positions which would be | 
occupied by the edges of the form when it was | 
lowered. This, however, found to interfere | 
with the setting. Loose stone placed along the 
outside of the form was then tried, with no great 
success. The next procedure was to provide bags, 
filled with stones, which were placed in position by 
divers. This was reasonably satisfactory, but slow. | 
The arrangement finally adopted was the use of a | 
canvas flap fastened near the bottom of the form on 
the interior face. This flap was folded and sewn 
to carry bags of stone. When the form was in 
place the flap was dropped to seal the joint between | 
the edge of the form and the stone blanket. This | 
procedure was successful, but up to the end of the 
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bags of 


work it was found necessary to have some 
stone placed by divers. 

The construction of the two docks required the 
placing of 500,000 cub. yards of concrete, over an 
underwater area of 10 acres, in five anda half months, 
and the arrangement of the necessary concrete plant 
and distributing arrangements in a restricted area 


set many difficult problems. The concrete was | 
placed in the underwater forms through tremie 
pipes carried by barges. Different arrangements 


were necessary for the floor and wall forms, and for 
the simultaneous construction of the two docks the 
contractors used two floor-tremie barges and four 
wall-tremie barges. The general arrangement of 
these is indicated in Figs. 6 and 7, a floor barge being 


shown in Fig. 6 and a wall barge in Fig. 7. One of 
the floor barges is illustrated in Fig. 3, on the 
previous page. Concrete had to be delivered to | 


the barges at the rate of 350 cub. yards an hour 
and over horizontal distances up to 1,100 ft. 

As no space was available on shore, the concrete 
plant was set up on a timber-pile staging opposite 
the mid-point of one of the docks and about 100 ft. 
from the nearest side wall. Concrete was delivered 
to the tremie barges through floating pipe lines. A 
view of the plant during construction and of one 
of the pipe lines is reproduced in Fig. 4, opposite. 
The main aggregate store was on a wharf not far 
from the staging. As little space was available, 
stock piles could not be used and steel bins were 
installed. These, which are shown in Fig. 5, 


above, had a capacity of 2,800 cub. yards. The 


length along the wharf was 175 ft. and two aggregate | 


barges could be moored alongside at a time. They | 
were unloaded by cranes. The bins were divided 
into compartments each holding 350 cub. yards, for 
different sizes of gravel and sand. Delivery to the 
hoppers of the concreting plant was by means of an 
inclined belt conveyor, which can be seen in Fig. 5. 
Bulk cement was brought to site in barges and un- 
loaded by compressed air into a 3,000-barrel storage 
bin forming part of the concrete plant. 

The concrete-mixing plant, which was capable | 
of maintaining an average output of 350 cub. yards 
an hour, consisted of five batching equipments | 
feeding five double-drum mixers. These supplied | 
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eight concrete pumps, which delivered the mixed 
material to the tremie barges. The plant was con- 
tained in a tall structure occupying a minimum of 
floor space. At the top there were aggregate 
hoppers which were supplied from the main aggre- 
| gate bin on the wharf by the inclined conveyor. A 
cross-conveyor enabled the material to be delivered 
to any of the hoppers. The batchers and mixers 
were situated below these hoppers and delivered 
through a chute system to the concrete pumps, 
which occupied the lowest position in the plant. 
| Each mixer could deliver concrete to each, or all, of 
| the three pumps nearest to it. The pump installa- 
tion is illustrated in Fig. 9, on page 130. The mix 
used consisted of one part of cement to 1-7 parts of 
sand, two parts of 1 in. gravel and 0-45 part of 
2-in. gravel. For the 350 cub. 
produced per hour, 440 tons of aggregate and 600 
barrels of cement were required. The concrete 
| pumps, which were driven by 50-h.p. electric motors, 
were mounted on flanged wheels and rails, so that 
units could be quickly replaced in case of breakdown. 


It was the practice to overhaul the pumps after | 


they had handled 3,500 cub. yards of concrete. 
Alongside the staging « arrying the mixing plant 
| there was a frame carrying a concrete delivery pipe. 
From this, floating pipes could be tapped off to make 
connection to any of the tremie barges. 
delivery pipe with one floating pipe connected up 
|can be seen in Fig. 4. The floating pipelines, which 
| were carried on cylindrical pontoons, were 8 in. in 
diameter and made in 10-ft. lengths with quick- 
acting toggle connections. The, maximum horizon- 
tal distance over which concrete had to be delivered 
from the plant to a barge was 1,100 ft. As, how- 


| ever, there were a considerable number of bends and | 


the concrete had to be delivered to the top of the 
barge towers, the actual delivery distance “was 
equivalent to a straight horizontal pipe length of 
1,600 ft. This was beyond the capacity of the 
concrete pumps and booster pumps were accordingly 
These were arranged as a floating unit. 


of the booster pumps, which then, acting as inde- 
pendent units, pumped the concrete to the barges. 
The tremie barge for laying the floor concrete, 


yards of concrete | 
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which is illustrated in Fig. 3, had four 2}-cub. yard 
bins carried on a framework 40 ft. above deck level. 
To these, the pipeline delivered as shown in the 
figure. The barge was equipped with eight tremie 
pipes and each bin delivered through chutes to 
funnel-shaped hoppers at the tops of two of these. 
The pipes, with their hoppers, were suspended and 
could be lifted or lowered in guides forming part of 
the framework carrying the bins. They were 
handled by winches driven by petrol engine, each 
winch having four drums and dealing with four 
tremies. At the beginning of a pour the tremie 
hopper was in its lowest position, and as the under- 
water layer of concrete increased in thickness the 
tremie was gradually raised. To accommodate the 
large movement that was necessary, sections of the 
chute were progressively removed. When starting 
|a tremie pour, two of the upper bins, fillggl with 
concrete, were arranged to feed into one tremie in 
order to ensure’a constant flow. A plug consisting of 
a plywood disc covered with canvas was placed in 
|the pipe; this was provided with vertical fins to 
prevent it from tilting and possibly jamming in the 
pipe. It was suspended by a cable inside the pipe, 
| and was lowered as the pipe was filled with concrete. 
The purpose of the arrangement was to prevent a 
rush of water up the pipe which might have washed 
the cement from the aggregate. When a column of 
concrete about 30 ft. high had been built up on 
| top of the plug, sufficient to form an effective seal 
at the outlet, the cable was released and the plug 
;and cable were lost in the concrete. In the early 
|stages of the work, a metal tremie plug with a 
rubber seal was used and it was hoped that they 

| could be recovered. So many were lost, however, 
that the plywood arrangement was substituted, 

| rubber and metal both being critical materials at 
the present time. 

In filling one of the floor forms, a start was made 
| either at one end, or near the centre, and one tremie 
| only was used until concrete to the depth of a foot 
| had flowed to the base of the next tremie pipe. In 
| this way, by working forward, surface mud was 
pushed into a corner of the form and ejected by an 
|air-lift pump. Constant soundings were taken 
| during the progress of the work by means of a lead 
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line operated from a floating platform. The under- | |tion and maintenance of the cathode-ray tube 
water concrete took a natural slope of about 1 in 9,| Litranks oa. | Dr. Wilson’s book provides a well-planned and 
leaving a series of humps around the positions which | attractively written survey of a large subject. |; 


had been occupied by the tremie piper. This is| _ |is likely to prove particularly valuable to tho 
illustrated in Fig. 8, on page 130, which shows the * athode-Ray Osctflogreph in Industry. By DR W- | unfamiliar with the cathode-ray oscillograph, and 
tremie-laid floor after the dock was unwatered. — tg Maren = pei Cunevarers). : By who wish to decide whether or not it is able to eo 
eRe <a os mera : — a. 0, 3. Puckie. London: Chapman and Hall, Limited. | . . , n 
This surface was later finished off by a 2 ft. 6 in. [Price 12s. 6d. and 16s., respectively. | | tribute towards the solution of their own problems 
slab laid in the dry. The loops of the form rein- ‘ The rapid development of time bases and othe; 
forcement, which can be seen in this figure, tied related devices is largely due to the increasingly 
the surface slab to the main block. The H-piles exacting demands of television and other branches 
penetrated 3 ft. into the floor concrete. of cathode-ray oscillography. This concentration 
The methods employed for placing the concrete 
for the side and end walls did not differ in essentials 
from those already described. Each wall barge The latt egg ‘Cosme Br th inal 
. . . . . rm latter, DY dealing exhaustively w a s > 
was equipped with four tremie pipes and two barges 1i : e of - -" Sven “’ : ; hs Pde 
, : mm... | adjunct of the oscillograph, reveals the ense 
were used together, each laying one side wall. The | = st all ten ateaedl — tigation th - some . 
. . y: - . |} exte 0 e€ intensive Investig: y 8 gone 
arrangement is shown in Fig. 7. As the side walls prmcmamet ey“ ; . ‘ : T ~ “ ‘* a , an B ot 
. ° a . Owards its development. e Ss ) . {Ts O 
were constructed by tremie up to a point 5 ft. | D “Wile. ‘. } . = i re ve — eg f 
: ‘ . . | . son 8 OK & “] *v “sc y 
below low-tide level, the tremie pipes had to make “a ‘ hy . ie - th r sax re npr 
. e tube itsell, together wi 8 associatec “ire 8. 
a much longer vertical travel than was necessary TI ntial f - f a = . tul peng 
. r . 1€ esse a ea es OF a Ca oae- y re > 
when laying the floor. The procedure followed was = . — a 
os . : : electron source, a control electrode, a focusing 
temporarily to suspend operations when the side levi » daiietien ‘ i os 
’ : : on 2 : device, a deflecting system, and a viewing screen. | ,,.. a 7 : 
wall had risen to a suitable height. A 20-ft. section | 5. : Be agp ; e° Wireless Section of the Institution of Electrica! 
: ’ : : This di These may be housed either in a sealed-off glass... . ‘ 
was then removed from the pipe. his did not . ie . | Engineers by Mr. Puckle some twelve months ago 
ones Ge eomuntin anal Ge lowe f the envelope or in a continuously evacuated metal | a oN 
reak the concrete seal as the lower part of the . |} and who anticipate a worthy sequel in the expanded 
pipe remained full of concrete. 


casing. Descriptions are given of commercial | roars ; : 
\' ‘ e il» of tat truce. eather caees enese Gem fo | OU that he has now published, will not be 
The portions of the walls above the level of 5-ft. | ™* vt i | disappointed. 
below low water, up to which deposition by tremie | 
was carried, were built in the dry. To enable this | 


customary being allocated to the latter. The main | oe : ae ; 
requirements to be satisfied in such accessory cir- Various kinds of time-base wave forms are needed 
to be done, steel-sheet piling was embedded for a 
depth of 2 ft. in the top of the tremie-poured walls. 


. “oe . ; Pay a > > ng, ire > " - > 
cuits as power packs, amplifiers and time bases, and | *© satisfy dive rse requirements and Mr. Puckk 
in such adjuncts as cameras, are detailed. Due | Strts by describing the atagery devised SO generat 

This projected above high-water level and formed | °*T®* i8 laid on the valuable features of the recently them, under the headings of time bases operated 
peo h balls ote a . . Ne : mec | intsoduced double-beam tube |from an alternating-current supply and those 
a continuous sheeting around the dock, so that it ve “ - Be ; . . . » dinent a . — ae 
could be unwatered . The sheet piling was braced The wide variety of uses to which cathode-ray | Operated by direct current, linear time bases em- 
against the pressure of the out id a Pee by stee] | 0Scillographs lend themselves renders it imperative ploying soft valves and those depending upon hard 

' s > » > > 8 > ,: > ‘ ee . < - iad = 7 ’ a - . ahr 

frames built up of rolled sections. When the area to adopt some logical scheme for discussing them. valves, and externally operated or single-stroke time 
ns . sec Ss. 2 ? é Tp * + > ‘le: wreul i . 2 aCe , | 
enclosed in this way had been pumped out, the That adopted by the author subdivides them under bases. Ch oe diagrams accompany the text, 

: sttene of the Guile Gann an io ‘ted in the | %* headings, to each of which a chapter is devoted, and appropriate values of the circuit components 
upper portions vee vee ee a ee ad bane 1} ms nd In the ff f | are generally listed, often with indications as to how 
dry. This upper wall section embodied pipe tunnels and has much to recommend it. n the first o . ” vi — 

1 ti ade... 7 . Pty » -* | these stages, only a single pair of piates is used, the they have been arrived at. The multivibrator cir- 
crane supports and other features necessary for the ia Pate cuit is treated in a more detailed and plausible 
equipment of the docks. The frames supporting tube merely functioning as a voltmeter or ammeter. Re ~ ahd . p= - 

, oa . Practical applications are to thickness gauging and fashion than usual. The benefits that have followed 
the steel piling at the top of the walls can be seen ‘ : upon the introduction of special] classes of val 
in Fig. 8. The 2 ft. 6 in. slab which was laid over to the measurement of peak starting currents, | UPOP ‘ie in ates Pa Ae 
the tremie-deposited floor shown in this figure Generally, however, both- pairs of deflectors are | Such as the thyratron in expanding the voltag 

> J - > ) 9 be « . ] > . . > » -e ; iti > > ti © 

: , , employed simultaneously and the oscillograph then | ™"&* between ignition and extinction, and the 
embodied the dock drainage system and inserts . . . ; - yentode in improving the linearity within this 
- . becomes, in essence, a device for the automatic | I I u aril) ' 
for the attachments of the keel blocks. These ; ; | range. are well brought out 
: , ' : plotting of the pair of variables represented by the | "2°: ¢ e . 
inserts were cast-iron sections, 4 ft. long, and after : a : ee ‘ 2 avele of —— hi | 

, , , sas deflecting fields. However these variables originate, Any repeated cycle of operations in which a slow 
being adjusted in position were welded to the floor ; on , , ~ggapetinn yy arte 

_, . . they must be translated eventually either into | charging phase alternates with a rapid discharging 
reinforcement so that they would not be disturbed . Phy ah : wee jer the 4 headi Po stem 

2 : - ‘ voltage variations for application to the deflecting phase comes under the broad heading of a relaxation 
by the running of the concrete slab. The interior ; ae | cecillati € whicl a? “age 
A , , plates, or into current variations for passage through | oscillation, of which the wave form of a saw-tooth 
surface of the walls of the dock was finished with ; , ~ ; ; hae } tian =O ls tyne “y 

9 . : the deflecting coils. The delineation of the curve is | time base 1s typical. hen the latter is self-actu 
a 2-ft. layer of concrete, run behind lacquered ; ; ; . , er 

> performed by a substantially inertialess electron ated, it must incorporate some automatically 
plywood forms. ig Ae . , are “ BPR 

ws. 3 , beam which can be focused by suitably disposed and | operating switching mechanism to initiate the 

This important work was designed for the Bureau ‘atel ecelidl dicated lect rhythmic changes of regim ain enon 

, Tot . r appropriately controtied electros c or electro- “ne “Ss ” 5 . se, 5 ° 
of Yards and Docks of the United States Navy by | (itT tic fi id "Und tk ; th li ; ‘ie species of independent trigger circuit must be e1 
, , : . . = agnetic helds. nder the second heac y, applica- | Species “pe ? , “ire s em 
four New York firms of consultants, acting under | ™’8ne‘le heids ne : ; mae h on “oe bl 
a . tions in which two similar quantities are balanced, or | ployed. Some are characterised by one stable 
the name of Drydock Engineers. The constituent ; : | limiti liti I “= : was 
5 : , > compared, by applying them respectively to the two | imiting condition, others by two, and various 
memnbete wets Peedeeteks Bi. Sesvis, Ine. ; Fussene, i f plat e dealt with I tant forms of both are considered. The short account 
4 . S sO NALCS, & > aea Ww ° OTUs 0 - . ° . s 
Klapp, Brinckerhoff and Douglas ; Moran, Proctor, | PTS fF Plates, are ck ith. important among ; A , S aaiiaten’ Whee Geene 
. tage them are frequency comparisons and distortion | of transformer-coupled and inductive time bases 
Freeman and Mueser; and Fay, Spofford and | letecti The third tk is followed by a discussion of the somewhat mors 
r . r : detection. e third group covers the very numer- | © * scus oh: , 
Thorndike. The contractors for the work also “ a ae ee on 7 ‘ali Aer 5a li gee 
: ° . ous tests in which a repeating time base, applied | specia ised types of polar co-ordinate, multiple, an: 
represented a combination of four firms. These By to 0 tical deflecti veg aatieatinencisediaitiitiaa then teiciin 
r ‘ . * . sually e ve al deflecting pilates, furnishes a IOCILY - é . SCS. 
were the Walsh Construction Company; J. Rich | boris + r s pre 1 ' Inst _ r 7“, re Cin : ; iaead ey 
* * rT: a orizonta ime caie. nstances in whic 1€ ‘ ce ( gorousiy ¢ stan current ime-base 
Steers, Inc.; the Cauldwell-Wingate Company ; - aioe 8 Hi , d aia ly } , oredagr a i y a - kik pe r 
: ' . , . Ms > > base cz > replac ve ously by | c ying circ as ye € r is likely a 
and the Raisler Corporation. The sketches forming | ear _ ASE ( o re replac = = —— Vy y ( uarging - ui _ - n, bo is mom 4 Oo : 
x: > - . . ~ . ac "ULLé e are aiso given. e 10 category 0 Y, Ss “Ue ace *pe re 8 , earity 
Figs. 6 and 7 of this article are prepared from illus- | “ = - ae = te "1 gui , i ‘ th a , oI gory nig a bl a Method: yy rs er ' 4 - - 
. . . r . , ap % ons e c sidaerec 8 e Noy y é 8 *Vité ee +e “neck y é *rrecting 
trations appearing in the November, 1942, issue of | *! “ = J. = ‘ — re i “ > ying h - a able. 104 : at a ring “en pe - - 1 
. " . 3 e-8 ce e base > rece r¢ ansients > -ATISE are 207 . ots anc is 
our American contemporary, Construction Methods. eat? lly ~uiiscam ‘ted “ “_ ahth cle . i ‘ie 6 , grain re — are) ™ : sreaeengales 
- bs “ <e -rre » , é rurated. > lass -.. f » cle re 7 > *xpense are no 
The other figures are reproductions from official erratica Hy inauguratec nt € n ¢ ASS O applica mac ec ear that wi rere trouble an expense are n 
United States Navy photographs. tion, neither of the deflecting variables is a time. | object ideal conditions can be quite closely approxi 
; | Examples include the tracing of thermionic-valve | mated. A valuable chapter is devoted to the decided 
= characteristics, the plotting of hysteresis loops, and | advantages to be gained by the use of push-pull for 
the alignment of receivers. The last group is con- | at least one pair of deflector plates. Current proc¢ 
I I I 
PorT OF LONDON AUTHORITY.—The Ministry of Trans- | cerned with the recording of mechanical pressures|dure in this respect is classified and critically 
ave issued an ¢ oT é 8 _pP . . . P a ; Ss . : an 
port have issued an Order authorising the Port of London | developed, for instance, within an engine cylinder | analysed under five headings. The fundamental 


| THESE two volumes are to a certain extent comple- 
mentary and taken together serve to exemplify the 
| position now occupied by cathode-ray oscillography. 
| The former, by discussing the manifold applications 
of the cathode-ray oscillograph within the industrial 


- é lag “ . individual circuits, but also the number alte 
field, conveys an impressive idea of its wide scope. 2 r of alter 


native circuits available. The subject has noy 
matured to the stage at which an attempt is Oppor 
tune to classify the various circuits and to dis. 
|engage the general principles that have gradually 
| emerged from the study of special cases. Moreover, 
|a firm grasp of these guiding principles is becoming 
more than ever necessary to a clear understanding 
of the latest advances. Those who recall the note 
worthy paper on “Time Bases”’ read before the 








Aut ty increase port rate n goods to 200 per cent. | . 2 , ore A . : . r “ , 
ny 3 ee ae ghee > peal _-edea or in driving a pile. The only special point of | topic of the synchronisation of time bases might 


above the pre-war figures, in order to enable them to|. - . . ' ¥ - 
recoup their losses due to decreased trading. The Order interest in this connection is the means adopted for | with advantage have been more fully dealt with 
came into operation on August 1. The last increase in | the conversion of pressure fluctuations into corres- | Of the appendices, that devoted to the cathode-ray 


port rates on goods was made in June, 1941, when the | ponding voltage variations. | tube, and those concerned with circuits for differen 
rate were increased to 100 per cent. above pre-war| The inclusion of a section on the electron micro- | tiating and integrating, and for the generation of 
charges. scope may occasion some surprise, but the growing | square waves, are especially noteworthy. The latter 


practical importance of this apparatus makes it | afford particular instances of pulse-shaping circuits 
INSTITUTE OF TRANSPORT.—Candidates from six Pri-| desirable that its potentialities should be appre-| which are among the most fascinating of recent 
soner of War Camps in Germany sat for the May, 1943, | ciated. The principles underlying its operation are | developments. Though, as might be expected. 
examinations of the Institute of Transport and some of | briefly and clearly explained; and typical of the | prominence is given to Cossor practice, to which 
their papers have been received. The results will be | many well-chosen and excellently reproduced plates | Mr. Puckle has contributed so largely, due considera 
announced as soon as possible. The question papers set 5 y . . . : : 
on Gas cammabeniten thnve been seuainted te beeiiet Quen! © hich are 80 welcome a feature of the book are those tion is accorded to work carried out elsewhere, very 
and may be obtained, price 6d., postage included, from | ilustrating some of the outstanding achievements of | little of which appears to have escaped attention. 
the Institute offices, 15, Savoy-street, Victoria Embank- | this new research tool. The final chapter contains | So obviously authoritative is the treatment through 
, a number of helpful practical hints on the opera-|out that this book should rank as a standard work. 


ment, London, W.C.2. 


| of effort has not only increased the complication of 
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THE PROBLEM OF COPPER AND 


tank.” The copper pipe insertions were 3 in. lengths 


GALVANISED IRON IN THE SAME of 4-in. bore deoxidised arsenical-copper housing tube. | 


WATER SYSTEM.* 


TABLE I1l.— Analyses of Waters. 


By L. Kenwortuy, M.Se., A.R.CS. (Figures refer to parts per 10°.) 
(Continued from page 86.) nt i ‘ ‘. 
’ ; . . , _ | : ‘hilie | P (Un “ 
Laboratory Experiments in ( irculating W ater.— Phe | Constituents. = poem og treated ee 

tests described in the previous section, although demon- or ‘| Well). . ‘ | 
strating the fundamental principles underlying this | — ated ee ee ee ee = 
problem, were carried out in stagnant solutions. Such | Free CO> 0-3 P 2-0 @-1 
conditions are rather far removed from those prevailing | Temporary hardness | 21-5 0 24-0 0-5 
in service, and it was considered essential, therefore, | Total hardness .| 26-0 <0°5 33-8 | 0-5 
7 ther teats 2 oC ted j ich service con. | Sulphate (as SO,) . 3-6 3-6 6-6 | Oo 
for further tests to be conducted in which service con- | Combined chloride | 2-45 3-45 46 1-0 
ditions were reproduced on a laboratory scale. For | nitrogen (as nitrate) 0-24 0-16 0-56 0-35 


. . | x) ‘ > 
this purpose, small-scale circulating systems were con- | Lime : 14-1 0 17-3 0-4 
Magnesia os . 0-9 0 1-2 


. ranised speci ns > 28 ere ac. | Trace 
structed. Galv anised specimens under test were placed | Total solids” 0-2 A as zs 
in a top reservoir, representing the hot tank ; a glass | Copper -. 0-0025 0-005 0-001 0-007 
vessel of approximately 200 c.c. capacity, into the top | to 0-007* 

. a a ic i ° . > ( 
of which water was continuously fed through a flow- | Iron (as ferric oxide) 0-003 0 0-02 0-04 


: | 
a lower glass reservoir (boiler) of about | 


150 c.c. capacity. The conditions met with in a copper- ; « , The copper content A ~aiee wae Sand te very fem 
pipe installation could be imitated by the insertion in | me a. pealtvehar chualimastete tetieetea n ’ 

the flow-pipe (which was otherwise made of glass) of a 
length of copper pipe. A glass return pipe, surrounded | By this arrangement, it was possible to determine not 
by a water jacket to ensure the correct direction of | only the effect of the copper pipe, but the actual amount 
flow, connected the bottom of the hot reservoir with | of copper picked up by each water. The well and lake 
the boiler, and thus about 400 c.c. of water could be | waters were procured in 10-gallon carboys, and, imme- 
circulated over the specimens. By placing the lower | diately upon arrival in the laboratory, were transferred 
vessel on a water bath of boiling water, the temperature | to Winchester quart bottles, to ensure that the CO, 
of the water in the “ hot tank’ was maintained at| content should not alter throughout the duration of 
between 75 deg. and 80 deg. C. To imitate conditions | the tests. A similar number of Winchesters was filled 
in a practical installation, provision was made in the | with the public-supply water direct from a main’s tap. 
models for introducing fresh water and drawing off| At the end of the tests, the specimens were freed from 
hot. Normally this was done daily at 11.30 a.m.,| corrosion product and scale by 10-per cent. acetic acid 
2.30 p.m., and 5.30 p.m. (the heating of the water | and weighed to determine the total amount of metal 
being started at 9.30 a.m. and turned off at 5.50 p.m.), | attacked. The coatings were then stripped in dilute 
a total daily volume of 400 c.c. being added. Each | inhibited sulphuric acid and reweighed to determine the 








pipe from 


flow-pipe, but no galvanised specimen in the “ hot | 





THE ROTOL FOUR-BLADED 
VARIABLE-PITCH AIRSCREW. 


In ENGINEERING, vol. 154, page 293 (1942), a short 
account of the development of the Rotol variable-pitch 
airscrew was given. This may now be supplemented 
by a more detailed description, illustrated by Figs. 1 
to 5, on this and the following pages. The mechanism 
described is an example of the latest design of this 
particular type of airscrew, which is made by Messrs. 
| Rotol Airscrews, Limited, and is of the four-bladed 
| hydraulically-operated fully-feathering type. The 
| pitch is varied by turning the blades about their longi- 
| tudinal axes so that the pitch can be made either fine 
| or coarse at will. When the blades are turned into the 
finest-pitch position, that is, so that the planes of the 

blades lie almost in the plane of rotation, the airscrew 
| absorbs comparatively little power and exerts no 
| thrust, but as the pitch is increased both the power 
| absorbed and the thrust are also increased. With the 
| coarsest pitch, the planes of the blades are practically 


| 


- | parallel with the axis of the propeller shaft in which 


position the power absorbed would be a maximum, 
|although the thrust produced would again be zero. 
| The blades are then fully feathered and, in practice, 
| they are only turned into this position if the engine 
should stop for any reason while the aircraft is in 
| flight, in order to reduce the drag and also to prevent 
the airscrew from being rotated by the air flow past it. 
| Obviously the rotation of the airscrew in these circum- 
| Stances, since it would also drive the engine, might 
cause serious damage. In the airscrew which we are 
| about to describe the blades are turned to alter the 
| pitch by hydraulic power, but electric power is used in 
another type of Rotol airscrew. 

With regard to the use of four blades instead of three, 
| it may be pointed out that the performance required 
from modern high-altitude fighter and bomber aircraft 
|involves the use of increased blade area in order to 


day the hot water drawn off was analysed colorimetric- weight of unattacked coating. The original weight of utilise efficiently the necessarily greater engine power. 


coating on several “ blanks ” 
Eight all-glass circulators were employed for tests | stripping in acid, and was found to be constant, within 
on the effect of hot circulating water containing copper | about 3 per cent. As it was thus possible to arrive 
(up to 0-03 part per 10° on the corrosion of galvanised | at a fairly accurate estimate of the original weight of 
iron, using the hard public-supply water A (see Table II). | coating on each of the specimens tested in the circula- 
Untreated water was supplied to two of the circulators, | tors, the actual weight of coating attacked could be 
while to the others three different additions of copper | estimated. Moreover, by deducting this figure from 
were made in duplicate, bringing the copper content | the total weight of metal attacked, an estimate of the 
of the water to 0-005 part, 0-015 part, and 0-03 part attack of the underlying iron was arrived at. These 
per 10°, respectively. The galvanised-iron specimens | results are tabulated below in Table HI, together with 
placed in the top reservoir to represent the sides of the | 
hot-water tank were 2-5 in. by 1 in. by 0-011 in. in 
size, with an electro-galvanised coating of a minimum | 
thickness of 0-0006 in. (approximately 0:35 oz. per| — 
square foot), and were weighed before starting the | 


ally for copper. 





TaBLe III. 
Circulating through Copper Pipes. 
circulators operated 37 days.) 


—Attack of Galvanised Iron by Hot Water 
(63 days’ test ; 





Weight of Metal | 











tests. These were preferred to hot-dipped coatings, | Attacked, Mgm. Depth of | Time for 
since cut edges were thereby avoided and much greater len Type of per Sq. Cm. irre — 
uniformity between specimens was obtained. Al- Water. Circulator. |— —————= | of ison, | hn 
though the coating thickness was only a fraction of | —P Coat- | Iron |i2-*10-| nays, 
that normally to be found on a galvanised hot-water | ing. | Base. 
tank or cylinder, this was necessary in order to EE A ee sees aie Z = 
results in a reasonably short time. A Denner pine nal &e@l os at $1 

From the results obtained it was clear that the Glass va, Oeil 2-5 | 0-6 | >63 

: : , S eam Mawee Sse: - 

addition of copper up to 0 03 part per 10 ‘ omeed on} : foaieninn | eS ey ger — a 
increased attack of galvanised iron almost directly | | aa \. aa l.e | oe | sen 
proportional to the amount of copper present, but | — eae 
showing a slight tendency to be relatively less pro-| D_ | Copper pipe “1 4 14 3 7-1 2-4 20 
nounced as the copper content increased. The in- Glass ++] 19-4 | 12-7 Ore 2-4 é 





creased attack and the reduction in the time required | 
to penetrate the coating was found to be quite appre- | 
ciable, even with as low a copper content as 0-005 part 
per 10° (5 parts in 100 million), while with a concen- | 
tration no higher than 0-03 part per 10° (3 parts in 
10 million) the attack was more than doubled. The 
time for penetration of the coating with a copper 
content of 0-005 parts per 10° was 77 days. For a} 
copper content of 0-03 part per 105, it was 28 days. 
It is interesting to note that the ratio of copper removed 


figures for the maximum depth of pitting of the iron 
base as measured by a micrometer, and also the time 
which elapsed before the penetration of the coating. 
In all three waters, the total weight of metal attacked 
was greater in the circulAtors fitted with copper pipes. 
The increase in attack was smallest in the lake water D, 
which is to be expected in view of the fact that, even in 
the absence of copper, this water proved so corrosive 
to galvanised iron. In the well water C, the total 
from solution by circulation over the galvanised speci- | attack was nearly four times as great as that recorded 
mens, to that originally present, increased with increase | in the absence of copper, and in the public-supply 
in the amount originally present. The increased attack | water A the attack was nearly three times as great when 
of the galvanised iron, however, bore an approximately | copper was present. The tests were not carried on 
constant ratio to the amount of copper removed from 
solution. 
quite large. 


was also determined by | This could be secured by giving a three-bladed airscrew 


|either greater diameter or greater blade width, or a 
| slightly coarser pitch could be adopted. An increase 
|in diameter, however, would cause excessive tip speed 
| and reduce the ground clearance, while to coarsen the 
pitch or increase the blade width reduces the efficiency. 
By, the addition of a fourth blade, however, the blade 
area can be increased without increasing the diameter 
and the power absorbed will be increased in almost the 
same proportion, with a smaller reductiou of efficiency. 

The reason for employing variable-pitch airscrews 
may now be briefly indicated. It is common know- 
ledge that, in recent years, speeds and powers of aero- 
planes have been greatly increased. Aeroplanes of 
medium or low power and performance were adequately 
served by fixed-pitch propellers, since only compara- 
tively fine pitches were needed to suit top-speed condi- 
tions, but, for aeroplanes with maximum speeds of 
over 200 m.p.h. propellers of relatively coarse pitches 
are required if the speed of rotation is to be kept 
within reasonable limits. There is, however, more in 
the matter than the question of pitch per se. Broadly 
speaking, the power of an aeroplane engine is propor- 
tional to the revolutions per minute of the crankshaft, 
but it does not follow that the power absorbed by a 
fixed-pitch propeller is in the same ratio. Actually, 
this type of propeller absorbs power in proportion to 
the cube of the revolutions. Moreover, if the forward 
| speed is reduced, as when climbing, the power required 
| to drive a fixed-pitch propeller is increased even if the 
revolutions are kept constant, this increase in power 
being necessitated by the increased angle of attack of 
the blade resulting from the reduction of forward 
speed. Alternatively, if the forward speed of the aero- 
| plane is increased, as when diving, the power required 
to drive a fixed-pitch propeller is reduced, due to the 
decreased angle of attack resulting from the increase 
of forward speed. 

A propeller is usually designed to absorb the maxi- 
mum power output of the engine at maximum crank- 
shaft speed at maximum-power altitude. When the 
aeroplane is flying at a reduced speed, as during a 


| sufficiently long to cause penetration of the coatings | climb, the maximum engine power is insufficient to 
As with stagnant solutions, the ratio was | exposed to waters A and C in the copper-free circulators. | rotate the propeller at the maximum revolutions, and 
| Nevertheless, it is seen that the presence of copper | the engine, in consequence, slows down ; thus a loss of 


The next step was to determine, by means of the | shortened, by at least half, the length of life of the coat- | power and therefore of thrust occurs. At take-off, when 
models, whether hot water circulating through copper | ing under these conditions, and it is reasonable to| the forward speed of the aircraft is still lower, the 
pipes could pick up sufficient copper to increase its | assume from comparison with other specimens that the | engine runs even more slowly and there is a further 


attack on galvanised iron. With this object, 

circulators were fitted up to operate with three different 
waters, a public-supply water, an untreated well water, 
and a raw lake water. The analyses of these waters | 
are given in Table II (waters A, C, and D, respectively). 
The three circulators for each water were arranged as 
follows: (1) Length of copper pipe inserted in the 
flow-pipe and galvanised specimen in the “ hot tank ” ; 
(2) all-glass system with a galvanised specimen in the 


(To be continued.) 
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CONTROL OF RAW ASBESTOS.—<As from August 3, the 
control of raw asbestos is being exercised by Mr. C. J. 
Brockbank, who already controls abrasives and graphite 
in the Ministry of Supply. All communicatians relating 
to supplies of raw asbestos should be addressed to the 





‘hot tank-” ; (3) length of copper pipe inserted in the | Abrasives, Graphite and Asbestos Control, Palace 
Chambers, Bridge-street, London, S.W.1 (telephone, 
* Paper presented to the Institute of Metals for); WHItehall 2737/8; telegraphic address, Abrasives, 





Parl. London). 


Abridged. 


written discussion. 


nine | reduction in life would be considerably more than this. | Joss of power; in addition, due to the low forward 


velocity, the angle of attack increases, so that the 
blades may be partly or wholly “stalled,” thereby 
causing a further loss of thrust. These losses will 
increase if the “design” pitch is increased to meet 
the demand for higher performance. It is thus clear 
that if a fixed-pitch propeller is used on aeroplanes 
having a high top speed at altitude, it is impossible 
to avoid diminution of power and thrust at low for- 
ward speeds when, obviously, the greatest power and 
thrust is required. If, therefore, it is possible to make 
the pitch finer for the lower forward speed, not only 





will the crankshaft speeds necessary for more power 
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be obtained, but the angle of attack of the blades 
will usually be reduced to such an extent that loss of 
thrust due to “ stalling ” is avoided. 

An airscrew in which the pitch of the blades can be 
altered during flight to give the optimum performance 
under different conditions is a solution of the problem. 
When the pitch-changing mechanism is operated elec- 
trically, it may either be controlled manually by the 
pilot or automatically by an engine-driven governor. 
When manually controlled, the blades may be turned 
on their axes to give the pitch appropriate to the 
particular condition of flight ; a fine pitch for take-off, 
an intermediate pitch for climb, and a coarse pitch for 
top speed. When the mechanism is hydraulically- 
operated and manually controlled, the blades are 
usually restricted to two pitches only, fine and coarse. 
It should be noted that the engine speed will vary 
slightly with small variations of altitude or super- 
charge with either of these fixed pitches. When the 
mechanism is operated automatically the engine speed 
is kept constant under varying conditions of flight by 
a governor, thus allowing the airscrew to utilise the 
maximum engine power for any predetermined engine 
revolutions and degree of supercharge. This type is 
known as the constant-speed airscrew. The governor 
is set to cover a predetermined engine speed range, 
but an airscrew speed-control lever in the cockpit 
allows the pilot, by varying the loading of the governor 
spring, to select any engine speed within that range. 

The pitch-varying mechanism of the feathering and 
non-feathering types does not, as a rule, differ greatly, 
except in the method of control. The normal arrange- 
ment for a single-engined aeroplane is to provide a} 
turning movement of the blade on its axis of 35 deg., | 
which gives the necessary variation in pitch. With a| 
multi-engined machine the angular movement of the | 
blades is usually 65 deg., since this not only provides | 
for variation in pitch for different speed conditions, | 
but also permits feathering in which, as already men- | 
tioned, the blades are turned so that their planes are | 
virtually in line with the propeller shaft axis. Some 
of the advantages of feathering have been referred to 
previously, but another advantage, in the case of a| 
multi-engined aircraft, is that the tendency to yaw 
which would result from the failure of one engine is con- 
siderably reduced. Moreover, if the damaged engine is 
accessible, it may be possible to carry out minor repairs 
or adjustments during flight. 

Dealing now with the construction of the pitch- 
changing and feathering mechanism, reference should | 
first be made to Fig. 1, which shows a longitudinal 
section through the hub. The section is not a “ true” 
one, however: the lower half shows the contour 
of the hub between the blade sockets, as well as 
other details. The hub consists of two main parts, 
namely, the shell a and the driving centre 6. The 
two are connected by the bolts shown in the lower 
half on the right, passing through the flange of the 
driving centre, and by the bolts seen on the left hand 
in the upper half. These latter bolts pass radially 
through a spigot-like projection, on the hub shell and 
an expanded portion of the driving centre, the expansion 
being merely to provide clearance space for the nuts. 

The propeller shaft is indicated at c and is splined 
externally to match internal splines in the driving 
centre. Transmission to the hub is, therefore, through 
the splines and the two rings of bolts. The end of the 
driving shaft is screwed and takes a nut d, which is 
continued in a sleeve-like fashion to the outside of the 
hub where it is slotted or “ castellated "’ for locking 
purposes, the locking being effected by a notched ring 
also engaging with a castellated sleeve e screwed into 
the driving centre. Correct axial location is secured 
by a pair of coned surfaces which are drawn together 
when the shaft nut is tightened up. One of these coned 
surfaces is mounted on to the propeller shaft and is 
seen on the right of the illustration as a conical pro- 
longation of the driving centre. The other surface is 
attached, by shrinking, to the inside of the driving centre. 
It is seen at the centre of the hub, engaged with the 
conical ring immediately behind the nut d. The disc f 
and the studs g play no part in the pitch variation or 
feathering, but are for the attachment of the spinner. 

Referring still to Fig. 1, it will be noticed that 
the upper part showing the blade socket differs some- 
what on each side of the vertical centre line. This is 
because the left hand shows the arrangement for a 
typical metal blade of aluminium alloy, while the 
right hand shows that for a typical wooden blade, 
Both types of blade are screwed into a tubular adaptor, 
the metal blades being locked by a coned collet which | 
grips the end of the root, and the wood blades being 
locked with dowels. Obviously, since the blade has 
to turn on its axis, a bearing must be provided for | 
the adaptor. A wooden blade fitted to its adaptor is | 
shown in Fig. 3, opposite, the component parts of | 
its bearing, etc. The bearings proper are two rings | 
of balls, though taper rollers may sometimes be em- | 
ployed, lying between three races. 
assembly is seen at about the centre of Fig. 3, and can | 
be readily distinguished in Fig. 1. The centre race | 


The ball and race | adjustments to be made. 


ENGINEERING. 


HYDRAULIC 








AUG. 13, 1943. 


VARIABLE-PITCH AIRSCREW. 


MESSRS. ROTOL AIRSCREWS, LIMITED. 

















XQ 
\ ni 
N - 
\ = 
\ ‘ 
— . AY, 
* \ 
— Ss -— ~ 
SQ — 
K\\™W 
“ t 
; 
dome Cc, 














h + 
i | = | | 
\ ae TT} eS 
y mY] INNS . t 
f > ie 
ij LN i] \N 
— ™ na 








SR RARRRA AAR US SE EN ES SN SS SS EN EN SSSA USNS US OS A SN SN SN 





















































is fitted to the bore of the hub socket and is held in 
place by the castellated sleeve seen towards the left of 
Fig. 3, this sleeve being screwed into the socket. The 
two outer races are fitted to the adaptor and are held 
in place by the castellated nuts seen on each side of 
the bearing assembly in this illustration. The amount 
of adjustment of these nuts is sufficient to preload 
the bearings, in order to keep the balls or rollers in 
contact with the races under all conditions of loading. 
It will be clear that the adoption of two rings of bear- 
ings keeps the blades in position against the action of 
centrifugal force and bending loads, and also permits 
unrestricted axial rotation. The bottom race resists 
the centrifugal pull and the top one provides the pre- 
loading pressure. 

The whole of the bearing is locked by the annular 
plate seen to the right of Fig. 3, but more clearly 
shown at the bottom of Fig. 4, with the set screws, 
etc., employed to attach it to the adaptor. Above 
the ring is a drilled and slotted quadrant with a pro- 
jecting pin. This, it will be clear, can be attached to 
the ring at any desired point circumferentially, the 
slots and the differentially pitched holes enabling fine 
The pin is set as a crank 





in order to effect the axial rotation of the blade. It | 


is coupled to the actuating mechanism by the short 
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connecting rod seen at the top of Fig. 4. The crank 
assembly in position at the base of the blade is seen 
in the upper part of Fig. 1, while the position of the 
connecting rod relative to the actuating mechanism 
is shown in the lower part of the same illustration. The 
mechanism consists of a moving cylinder A, and a 
stationary piston i, the cylinder being attached to a 
flanged sleeve j, which slides inside the propeller shaft c, 
while the piston is secured to the concentric tubes 
and /. All these parts are shown dismantled in Fig. 5, 
the cylinder with its sleeve attached being shown on 
the left and the cylinder cover on the right, with the 
piston between them. The tube / is immediately below 
this group, the tube & being that at the bottom. 

From Fig. 1 it will be seen that the two tubes pass 
through the hollow propeller shaft. They are anchored 
to this shaft by means of a fitting which also permits 
the passage of oil to the interior of tube k and to the 
annular space between the tube k and the tube /, the 
oil being delivered under pressure from the engine- 
driven governor unit. When the pressure oil is delivered 
through the inner tube k, it causes movement of the 
cylinder h to the left, and this movement results in 
rotation of the blades, so as to increase the pitch. 
Conversely, when the pressure oil is delivered through 
the annular bore, the cylinder is moved to the right 
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and the blades are rotated to decrease the pitch. 
The “ exhaust” oil is returned through the pipes to 
the governor unit. The method of transmitting the 
cylinder movement to the connecting rods of the 
blades will be clear from the lower part of Fig. 1. 
The cylinder is coupled to the connecting-rod cross- 


head by a fitting which permits of axial adjustment 
so that all the blade settings can be synchronised. | 


There is, of course, a separate coupling, crosshead and 
connecting rod for each blade, although only one set is 
shown in Fig. 1. The completely assembled propeller 
is balanced by the addition of shims at the outer end 
of the blade sockets. These shims are kept in position 
by a cover, seen on the extreme left of Fig. 3, which is 
studded to the socket. The spinner body is attached, 
by means of a quick-locking device, to a back plate 
bolted to the rear face of the hub, and by an inner 
flanged ring attached to a support plate f on the front 
face of the hub. Four U-shaped openings at the rear 
edge of the spinner enable it to be fitted over the hub, 
small filling-in plates being fitted to the back plate 
covering the openings left between the blades and the 


back plate. 

The method of controlling the pitch-varying 
mechanism may now be described. This is shown 
diagrammatically in Fig. 2. The governor unit, 


which forms the group on the right, consists of a gear- | 


BLADE WITH ADAPTER 


AND BEARING CoMPON 


ENTS. 














Fig. 5. 


type oil pump a, a centrifugal governor 6 and a balanced 
piston valve c. These three elements are shown, for 
the sake of clearness, as widely separated, but they are 
all contained in a single compact casing known as the 
constant-speed unit. The pump is of the normal 


meshing-gear type, a toothed driving wheel driving | 
a toothed idler wheel, but structurally it differs consider- | 


ably from the conventional type. The driving gear- 
wheel is not mounted on a shaft, but has an integral 
hollow spindle, which is prolonged on one side into 
a sleeve with ports drilled transversely through its 
walls. The piston valve c lies in this hollow spindle 
and not remote from it, as might be inferred from 
Fig. 2. In consequence, the axis of the driving 
gear is coincident with that of the governor, which, 
| moreover, is rotated directly by the driving-gear shaft. 
The end of this shaft remote from the governor is 
finished with a splined projection for the drive from 
the engine, the constant-speed unit being mounted 
directly on the engine crankcase. The driven, or 
idler, gear of the pump has also a hollow shaft, in 
which is fitted the non-return valve d, the suction flow 
| of the pump passing through this valve and the shaft. 
|The various passages are all contained within the 
| constant-speed unit casing, so that their precise rela- 
| tion to one another is not exactly as shown in the 
|diagram. The relief valve e between the suction and 
| delivery passages of the pump, and the non;return 
valve f, on the delivery passage, are also embodied in 
the casing. This has been done to save space. 

| The suction side of the pump is connected by the 
pipe g to the lubricating oil delivery of the engine, this 
oil being at a pressure of 80 lb. per square inch. The 
piston valve takes the delivery from the oil pump, 
the supply pressure to which is boosted on passage 
| through the pump, in its central annular space, the 
‘cut-off lands of the space being coincident with 


Hypravwic Pircs-VARYING CYLINDER AND DETAILS. 


ports in the driving shaft when the piston valve is in 
its central, or “on speed,” position, as shown in 
Fig. 2. The exit ports are, therefore, closed in this 
position, but it will be realised that they are connected 
respectively to the two ends of the cylinder on the 
propeller hub, this cylinder being indicated at h, 
with its piston in the midway position and the blade 
|turned to give the normal pitch for “on speed.” 
| The connections at each end of the cylinder between 
| it and the piston valve are pipes coupling the constant- 
| speed casing to the transfer block to the oil tubes 
| mentioned in connection with Fig. 1. On the other 
| hand, what is apparently a pipe coupling the piston 
| valve to the pump suction below the non-return valve 
|@ in Fig. 2, is really a short passage in the constant- 
speed unit casing. This passage forms the return of 
| the exhaust oil from the cylinder to the suction of the 
|pump. It will be noticed that the piston is shown 
in Fig. 2 as being coupled to the blade, whereas it is 
actually the cylinder that is so coupled. The convention 
| of a moving piston adopted below, however, renders 
the operation of the control more easy to follow. 

The governor is of a fairly conventional centrifugal 
type, the outward movement of its rotating weights 
being translated into axial movement of the piston 
valve towards the right by means of bellcrank levers. 
Their movement inwards, with resulting movement of 
the piston valve to the left, is effected by a compression 
spring. The loading of the governor by this spring is 
adjustable by means of the rack and pinion device 
shown, the pinion being actuated by the control lever 
previously referred to. In operation, any tendency 
for the engine speed to rise above the required value 
results in the centrifugal force of the governor weights 
overcoming the spring resistance and the piston valve 
moving to the right. This admits pressure oil to the 
right-hand side of the piston, which then moves 
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increased ; that is, the pitch of the airscrew is made 
coarser. The load on the engine is increased by this 
change of pitch and its speed decreases to that for 
which the governor is set, the piston valve being 
returned to the “on speed” position. Conversely, a 
reduction in engine speed is followed by rotation of 
the blades to a finer pitch, and the engine speed then 
increases to the predetermined value. 

The control lever is only used for altering this pre- 
determined speed, and for feathering the blades when 
provision is made for that to be done. It will be 
clear from Fig. 2 that movement of the control lever 
to the right, that is, in a clockwise direction, increases 
the spring compression and the piston valve is first 
pushed to the left to admit pressure oil to the left of 
the piston. This causes the pitch to become finer and 
the engine speed to rise when the governor weights 
again “take charge”"’ and the automatic governing 
proceeds as before, though at a higher engine speed. 
Movement of the control lever in an anti-clockwise 
direction reduces the governed engine speed. With 
the 35-deg. pitch-range airscrews, movement of the 


control lever in the anti-clockwise direction beyond | 


its normal limit of travel up to a “ stop” over-rides 
the governor and causes the blades to assume their 
maximum coarse pitch. The control is never adjusted 
to over-ride the governor in the direction of what is 
known as positive fine pitch, since, if this were possible, 
serious over-speeding of the engines would occur in 
flight. The range over which the engine is governed 
is represented by the movement of the control lever 


from the forward, or maximum revolutions per minute, | 


position, to the stop limiting the travel at the lower end 
of the speed range. It should be noted that over this 
range the lever has a direct bearing on the engine 
revolutions. 

With all fully-feathering airscrews, the low-speed 
stop can either be over-ridden by deliberate manipu- 


lation or it can take the form of a gate in the lever | 


quadrant. This passing of the low-speed stop cuts out 
the governor, and the position of the lever, known as 
positive coarse pitch, causes the pitch to become 
coarser irrespective of the engine speed, the blades 
continuing to assume this position until the fully- 
feathered position is reached; but, as the blade pitch 
coarsens the engine speed decreases and with it the 
delivery of the oil pump a, and this continues until 
the blades are almost in the fully-feathered position 
with the airscrew usually turning very slowly. In 
order to complete and speed up the feathering operation, 
that is, to set the blades parallel to the airscrew axis | 
and to stop rotation altogether, it is necessary to employ 
a separate oil supply at a higher pressure than that used 
for constant-speed operation. This procedure also 
applies when, in the event of engine failure, it is required 
to feather and unfeather the airscrew safely and rapidly. 
The high-pressure oil supply is derived from a second | 
gear-type pump, ¢ in Fig. 2. This is directly driven 
by an electric motor j, but although the pump and 
motor are shown widely separated, they are actually 
mounted on a common bracket to form a self-contained 
unit. The pump delivers to the piston-valve casing 
through the non-return valve f previously referred to, 
and draws from a compartment of the main oil tank 

the engine lubricating supply &, the oil supply to 
the engine being taken off through the connection I. 
The relief valve m is situated on a by-pass between the 
suction and delivery sides of the pump. 

Control of the motor of the high-pressure pump is 
effected by the switch n. It is spring-loaded, so that 
it returns to the “ off’ position when released, which | 
ensures that the feathering pump will not accidentally | 
remain in action, although this would not interfere | 
with the constant-speed operation of the airscrew. 
The switch o is for the engine-starting motor p- In 
order to save weight, the feathering-pump switch and 
the engine-starting switch are on a low amperage circuit, 
which operates the single-way solenoid switch q and 
the two-way solenoid switch r controlling the heavy- 
current motor circuit. A 24-volt battery is shown 
at s and a 10-ampere fuse at t. The feathering is 
completed, as stated above, by switching on the high- 
pressure pump. When it is desired to unfeather the 
blades, the speed-control lever is moved forward 
through the gate, from the extreme position seen on 
the left of the quadrant in Fig. 2, past the stop, and | 
into the governing range. This movement releases 
the piston valve from the positive coarse pitch position 
and, since the governor is not rotating, the governor 
spring moves the piston valve in the appropriate 
direction to open the delivery of the governor unit 
pump to the left of the piston. The feathering pump | 
is then switched on and delivers oil to this side of the | 
piston, thus making the pitch finer. As the pitch | 
changes the airscrew is driven as a windmill owing | 
to the forward motion of the aircraft, and the feathering 
pump is switched off. When the airscrew is turning | 
at a reasonable speed, the governor-unit pump comes | 
into operation, when the ignition can be switched on 
aud the engine restarted. 
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BRITISH STANDARD 
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Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


Spring Wire.—Three specifications for spring wire 
have been issued in the S.T.A. (Superintendent of 
Technical Applications of Metals) series, the special 
series of specifications prepared to co-ordinate the 
requirements of the Ministry of Supply and the Ad- 
miralty. The specifications cover special first-quality 
hard-drawn spring wire (B.S./S.T.A. 1); high-quality 
hard-drawn spring wire (B.S./S.T.A. 3); and standard- 
quality hard-drawn spring wire (B.S./S.T.A. 4). In 
each case, the specifications give the chemical com- 
positions and the tensile strength of different gauges 
of wire, while torsion and wrapping tests are also 
specified. Additional tests for the better qualities of 
wire, such as deep-etching and decarburisation tests, 
are included. [Price 6d. net each.]} 





AUG. 13, 1943. 
PERSONAL. 

Tbe Senate of the University of London, with the 
concurrence of the University Court led 
Mr. HAROLD CLAUGHTON, O.8.E., B.A., to be Erincipay 
of the University. Mr. Claughton had served as Acting 
Principal since October, 1941. 

Mr. kL. T. G. Sovutspy, M.I.N.A., M.I-Mar.! of 
Mountstuart Dry Docks, Limited, Cardiff, has been re- 
elected chairman of the Dry Dock Owners’ and Ship 
Repairers’ Central Council for the ensuing year Mr. 
H. A. J. SrLitey, M.1.Mar.E., of Messrs. R. and H, 
Green and Silley Weir, Limited, London, has been re- 
elected vice-chairman. 

Mr. P. J. Ropinson, O.B.E., M.Eng., M.1.Mech.& 
M.I.E.E., city electrical engineer, Liverpool Corporation 
Electric Supply, who reached the age of retirement in 
1939, but who agreed to continue in office owing to the 
war, has now resigned for reasons of health. His resigna- 
tion will take effect in three months’ time. 


have appr 


CapTrain O. H. Frost, M.B.E., M.C., has relinquished 
his membership of the Central Price Regulation Com- 
mittee and the President of the Board of Trade has 





| Acme Screw Threads.—When formulated prior to | 
| 1895, Acme screw threads were intended to replace | 
square threads and a variety of threads of other forms 
|} used chiefly for the purpose of producing traversing | 
|motion in machines and tools. The Acme thread, | 
| however, is now extensively used for many different | 
| purposes, and the British Standards Institution has 
|} issued a specification, B.S. No. 1104-1943, covering 
general purpose Acme screw threads. This relates to 
the design and dimensions of Acme single-start threads 
intended primarily for translating screws. The design | 
| has been chosen with the dual purpose of meeting the 
varied needs of users to the greatest possible extent, | 
and, at the same time, establishing a product which | 
can be economically produced. The basic sizes and 
tolerances laid down are identical with those standard- 
ised in the United States and will provide strict dimen- 
sional interchangeability with American products. 
| The specification defines the basic form of thread and 
| gives the detailed limits and tolerances for a single 
class of fit for Acme threads from 4-in. to 5-in. nominal 
diameter. In an appendix is given a recommended 
system of gauges for controlling the production of 
Acme screws and nuts. [Price 2s., postage included. ] 





Gas-Oven Teating.—The routine testing of domestic | 
gas cooking ovens is dealt with in a new specification 
Physical, chemical and practical 
tests, by which these appliances may be proved and 
differentiated, are included. Some of the tests have 
been in use for some time, but have been revised in 


accordance with experience ; others are new and have 


| Tait 








been introduced as a result of recent progress. [Price 
28., postage included. | 
| 
BOOKS RECEIVED. 

Privy Council. Medical Research Council. 


Special 

Chronic Pulmonary Disease 

Part Il. Environmental 

Report by the Committee on 

Sections B to G. 
Reports on Physical, Chemical and Petrological Studies. | 
London: H.M. Stationery Office. [Price 10s. 6d. net.) 

The Machine Shop Yearbook and Production Engineers’ 
Manual. Second edition. Editor: H. C. Town. 
London : Paul Elek (Publishers) Limited, Africa 
House, Kingsway, W.C.2. [Price 30s. net.) 

Post-War Questions. No. 24. The Beveridge Plan: <A 
Symposium. By JAMES W. NISBET, Str ARNOLD | 
GRIDLEY, and Sm Ernest J. P. BENN, Bt. London: 
The Individualist Bookshop, Limited, 154, Fleet-street, 
B.C.A4. Price 6d.| 

The Forest Research Institute, Dehra Dun, India. Utilis- | 
ation (New Series). Indian Forest Bulletin No. 115. 
How to Distinguish Between the Sapwood and Heart- 
wood of Sal (Shorea Robusta). By Dr. K. AnMAD 
CHowpauRY. Dehra Dun, U.P., India: The Utilis- | 


teport Series, No. 244. 
in South Wales Coalminers. 
Section A. 
Industrial Pulmonary 


Studies. 


Disease. 


ation Officer, The Forest Research Institute. [Price | 
4 annas, or 6d.) 
The Forest Research Institute, Dehra Dun, India. Utilis- 


ation. Indian Forest Leaflet No. 34. (Leaflet No. 11 
revised). Types of Timber Seasoning Kilns Suitable 
for Drying Indian Woods. By M. A. REHMAN. Dehra 
Dun, U.P., India: The Utilisation Officer, The Forest 
Research Institute. [Price 4 annas, or 6d.] 

United” States Geological Surrey. Bulletin No. 921-A. | 
Manganese Carbonate in the Batesville District, Arkansas. 
By H. D. Miser. With a Chapter on Minerals of the 
Ores. By D. F. Hewett and H. D. Miser. Washing- 
ton: Superintendent of Documents. [Price 60 cents.] 

Gravity Diecasting Practice. Deacription of a Process in | 
which Permanent Metal Moulds are Used for the Purpose | 
of Casting. By Groree W. Lowe. Cordwallis Works, | 
Maidenhead, Berks. : Percival Marshall and Company, | 
Limited. [Price 3s. net.] ! 








appointed Mr. LEONARD LYLE to succeed him. 


CapTrain W. L. Stnciarre, hitherto assistant marin 
manager to the London Midland and Scottish Railway 
Company, has been appointed marine manager, in succes- 
sion to Caprarn J. W. Harris, R.N.R., A.1.N.A., who 
as stated on page 88, ante, retired on July 31. 


Mr. BERNARD THOMAS, managing director of Midland 
Heat Treatments, Limited, Wolverhampton, has bee: 
elected President of the Staffordshire Iron and Ste 
Institute for the ensuing year, in succession to Mr. 
ALBERT WRIGHT, general manager of Messrs. Stewarts 
and Lloyds, Limited, Bilston. 


Mr. R. BEVERIDGE has been elected chairman and 
Mr. Lacrence C. Gree, honorary secretary, of the 
Scottish Section of the Institute of Transport. 


Lorp BRABAZON, P.C., Sir ARTHUR MATTHEWS, O.B.E 
Sr ALEXANDER Dunpar, and Mr. W. H. CHiLp 
M.I.Mech.E., have been elected of Messrs. 
David Brown and Sons (Huddersfield), Limited, Hud- 
dersfield, in addition to Mr. Davip Brown, Sir ERNE=' 
RONEY and Mr. W. Kirturneseck. Lord Brabazon has 
been made chairman and Mr. David Brown will continuc 
as managing director. These appointments have the 
approval of the Ministry of Production 


directors 


Three new directors have been appointed to the 
board of Messrs. Ferranti, Limited, Hollinwood, Lanca- 
shire, namely, Mr. W. G. Bass, B.Sc., A.K.C., A.M.I.E.E. 
London manager of the Company; Mr. C. W. BRIDGEN, 
A.M.L.E.E., general sales manager; and Mr. W. ©. 
Pycrort, who, as a chartered accountant, has been 
associated for some 10 years with the late Mr. A. W- 
a former chairman of Ferranti, Limited 

Mr. C. G. Miter, M.I Mech.E., haz been appeinted 
sales manager of Messrs. Aveling-Barford, Limited, and 
will take up his duties on September 7. He will also 
become a member of the Works Management Committee. 

Mr. R. A. Rippies, C.B.E., M.1.Mech.E., M.I.Loco.E.., 
has been released by the Minister of Supply from his post 


las Deputy Director-General for Royal Engineer Equip- 


ment, at the request of the London Midland and Scottish 
Railway. He is being succeeded by Mr, R. A. DAVis. 
M.B.E., formerly Deputy Director-General with the 
Ministry of Supply Mission in Washington. Mr. Riddles 
will continue to be available, for the time being, to advise 
Mr. Davis on questions of locomotive design. 

Mr. J. BLarr, assistant to the Chief Mechanical Engineer, 
Londen and North Eastern Railway, Doncaster, has 
been appointed Mechanical Engineer (Outdoor), Don- 
caster, in succession to the late Mr. C. H. M. ELWELL. 
Mr. 8S. KING, District Docks Machinery Engineer, Hull. 
will succeed Mr. Blair. Mr. A. Moss, Signal and Tele 
graph Engineer, Edinburgh, has been made assistant to 
Engineer (Signals), London. Mr. L. PREesTON, Assistant 
Signal and Telegraph Engineer, been 
appointed Acting Assistant to the 


London, has 
Engineer (Signals) 


Edinburgh. 

Mr. C. J. O. Garrarp, M.Sc., A.M.1.E.E., has been 
appointed assistant manager, switch department. 
General Electric Company, Limited, Witton. Mr. 


W. R. Cox, B.E., A.M.I.E.E., has been made chief con- 
sulting engineer to the switch department. 








TIN-PLATE PRODUCTION IN THE UNITED STATES. 


| Statistics issued by the American Iron and Steel Institute 


show that the quantity of tin-plate manufactured for 
sale in the United States, during the first four months of 
1943, totalled 662,904 net tons. The American output 
of tin plate in 1942 was 2,373,200 tons, and that for 1941, 
2,877,000 tons. It is interesting to note that, of the 
662,904 tons of tin-plate produced during the January to 
April, 1943, period, 6,953 tons of the steel sheets were 
hot-rolled and 655,951 tons were cold-rolled. 
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NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 


Scottish Steel Trade.—The maximum production is 
heing maintained at the steelworks as raw materials 
are in satisfactory supply. The demand for plates, 
sections and castings is particularly heavy, especially 
from shipbuilders. The steel programme is proceeding 


satisfactorily, but new business is extremely difficult to | 
Formerly shell steel was needed in greater | 


transact. 
quantities than is now the case, but Government depart- 
ments are using larger quantities of special and alloy 
steel Heavier demands are being made on the re- 
rollers for small angles, rounds, flats and squares. Tube- 
makers in the West of Scotland are not now working at 
full capaeity. The current market quotations for steel 
materials are as follows: Boiler plates, 17/1. 128. 64d.; 
ship plates, 161. 38.; sections, 15/. 8s.; medium plates, 
j in. and thicker, rolled in sheet mills, 211. 15s8.; black- 
stec! sheets, No. 24 gauge, 22/7. 15s.; and galvanised 
corrugated sheets, No. 24 gauge, 261. 2s. 6d. all per ton, 
for home delivery. 





Valleable-Iron Trade.—This trade shows no new 
feature. There is no shortage of raw materials and 
prices are stationary and are as follows :—Crown bars, 
151. 128. 6d.; No. 3 bars, 131. 12s. 6d.; No. 4 bars, 
131. 178. 6d.; and re-rolled steel bars, 17/. 15s., all per 
ton, for home delivery. 


Scottish Pig-Iron Trade.—The position in the pig-iron 
industry is being improved by the use of Indian basic 
iron, and efforts are being made to increase the supplies 
of finished pig and high-grade ores from other external 
sources Market quotationg are as follows :—Hematite, 
6l. 188. 6d. per ton; basic iron, 61. 0s. 6d. per ton, both 
delivered at the steelworks ; foundry iron, No. 1, 61. 5s. 6d. 
per ton; and No. 3, 61. 3s. per ton, both on trucks at 
makers’ yards. 








NOTES FROM THE SOUTH-WEST. 
CarRbirr, Wednesday. 
The Welsh Coal Trade Trade has been very quiet 
on the Welsh steam-coal market during the past week. 
Production bas settled down quietly after the holiday 
nterruption, and, as a result of loss of production during 
the Bank Holiday week when most pits remained closed 


throughout for the miners’ annual holidays, very little | 


coal was available on the market for delivery over some 
Following the Allied victories in Sicily a 
large increase in demand from the Mediterranean was | 
expected for the railways and other essential services, but | 
it was felt that these requirements could only be met with 
difficulty. Only about 4 per cent. or 5 per cent. of the | 
coal commercially disposable in the coalfield is now | 
available for shipment, while the home demand is still 
pre-eminent and shows no sign of decreasing. The | 
demand from the Mediterranean, owing to the conquest 
of North Africa, has already doubled in the past six | 
months, and this has been met chiefly at the expense of | 
supplies for the neutral countries. In view of the 
need for increased outputs the Regional Coal Controller, 
Mr. William Jones, has repeated the warning he gave a 
year ago against miners leaving the mines for the hop- 
fields, which is a favourite holiday in peacetime. There 
was a brisk demand for best large descriptions but stem 
lists for these kinds were well filled for some months | 
ahead and the tene was consequently very firmly upheld. | 
Sized coals were also only very sparingly offered and | 
recent values were maintained. 


time to come. 


| 
| 
| 
| 


There was a strong | 
demand for the bituminous smalls which, as a result of | 
the holiday stoppage, were difficult to secure and the | 
recent strength of these kinds was fully maintained. | 
There was a steady demand for the best dry steam smalls, | 
but the inferiors attracted little support and were dull. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
quiet conditions continue to rule in the tin-plate market 
and that the amount of business transacted in tin-plates, 
substitute plates, black plates and “‘ wasters” is not 
large. Although steel sheets also remain quiet, the 
manufacturers have a large accumulation of orders on 
their books and are well employed. The iron and steel 
scrap market is unchanged and a steady business is being 
done. The market prices of various iron and steel pro- 
ducts are as follows :—Standard quality coke tin-plates, 
per box of 108 Ib., containing 112 plates, measuring 20 in. 
by 14 in., 29s. 9d. f.o.r. at makers’ works, for home con- | 
sumption, and 30s. 9d. f.o.b. for export. Tin-plates 
c arryirg heavier coatings, 30s. and 30s. 44d. per box f.o.r. 
at makers’ works for home consumption. Unassorted 
tin-plate base uncoated plates, 25s. 9d. per box f.o.r. 
at makers’ works. Galvanised corrugated steel sheets, 
No 24 gauge, in bundles, 26/. 2s. 6d. per ton delivered. 
Steel-sheet and tin-plate bars, 12/. 2s. 6d. per ton de- 
livered. Welsh hematite pig iron, 6l. 14s. per ton, and 
basic iron, 61. 0s. 6d. per ton, both delivered and both 
subject to a rebate of 5s. 





| be improved by a better supply of ore. 
however, the careful control of the distribution of avail- 


| Star, the S.S. City of Hankow, and the 8.8. City 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The amount of a passing 
is extensively 


is very limited as the iron and steel outpu 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
}column shall reach the Editor not later than Tuesday 


| morning in the week preceding the date of the meeting. 


sold. Orders already booked include contracts for the | 


supply of certain commodities to the end of the year. | 
The demand continues on a very large scale but the pres- 
sure is somewhat less intense than has been the case 
recently. The arrival of substantial cargoes of high- 
grade iron ore from overseas permits a material expansion 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, August 
| 24, 5.30 p.m., 85/88, The Minories, E.C.3. “ Develop- 
| ments in Propeller Design and Manufacture for Merchant 
| Ships,”” by Mr. L. C. Burrill. 


AUTOMOBILE 





INSTITUTION OF ENGINEERS.—Luton 


in the production of certain commodities the limited | Centre - Tuesday, August 31, The George Hotel, Luton 


make of which has occasioned some inconvenience. 


| 6.20 p.m., Annual Meeting. 6.30 p.m., General Meeting. 


There is no actual shortage of semi-finished products | « po.t-war Motor-Cycle Development,” by Mr. Edward 


and the output of finished descriptions of material is 


being steadily maintained. 


Cleveland Iron Trade. 


} The make of Cleveland pig is 
| still small but ironfounders have no difficulty in obtaining | 


| Turner. Coventry Centre: Tuesday, August 31, 7 p.m., 
| The Technical College, Coventry. General Meeting. 





ample supplies of suitable iron from other producing | NOTES FROM SOUTH YORKSHIRE. 


areas and stocks are increasing slightly. 


Basic Iron.—The basic blast-furnaces are turning out 
| sufficient tonnage for the heavy requirements of the | 
| adjacent steel-producing plants, but no surplus is available 


for use elsewhere. 


Hematite and Low-Phosphorus Iron.—The scarcity of 
hematite and all grades of low-phosphorus iron has 


SHEFFIELD, Wednesday. 
Tron and Steel.—Quiet conditions have ruled in Sheffield 
steel and engineering works as a result of the Bank 
Holiday break, and the taking of annual holidays by 
large numbers of employees and managerial staffs. Many 
jobs were completed before the holidays, and the task 
|of starting new ones has begun. There is no lack of 





greatly restricted their use but the situation is likely to | orders, and further allocations are expected when the 


able parcels is necessary. 


Manufactured Iron and Steel. 
tain maximum outputs. 
busy and have substantial orders in hand. 
supply current requirements. 
priority buyers. 
turning out heavy 


capacity during the current quarter. 


Scrap. 


scrap are prepared to place good orders. 








REPORTS ON SHIPPING CASUALTIES.—The Ministry of 
War Transport have given notice, under the General 
Rules for Formal Investigations into Shipping Casualties 
and Appeals and Rehearings, 1923, that they received, 
during the month of June, 1943, reports of Formal 
Investigations, held by Courts in H.M. Dominions, into 


the circumstances attending casualties to the 8.8. Dunedin 
of | outcrop coal, the better qualities of which are being 


Barcelona. 


Tue LATE Mr. H. M. Ripge.—We record with regret the 
death of Mr. Harry Mackenzie Ridge, which occurred at 
his home at Crouch End, London, N.8, on August 4. 
Mr. Ridge, who was 70 years of age, was the principal of 
the firm of Messrs. H. M. Ridge and Company, consulting 
mining and metallurgical engineers, London. He ve- 
ceived his training in mining engineering and mine sur- 
veying at Freiberg Technical School, Saxony, obtaining 
the Diploma of Bergingenieur und Markscheider, and 
went to Australia in 1899 to take up the position of 
manager of the Australian Metal Company’s works at 
Broken Hill. He occupied this position until 1905 
when he returned home to become general manager. of 
the Central Zinc Company, Limited, Seaton Carew, 


|County Durham; Mr. Ridge was subsequently made a 


director of the Central Acid Company, Limited, Seaton 
Carew. In 1909, he relinquished his position as general 
manager of the Central Zinc Company and commenced 
to practise as a consulting mining and metallurgical 
engineer. Fora number of years his office was in London 
Wall, but it was afterwardsremoved to Devonshire-square, 
London, E.C.2. Mr. Ridge specialised in the treatment 
of ores containing silver, lead, zinc and other base metals. 
He was the principal of Messrs. Ridge Roasting Furnace 
and Engineering Company, engineers and contractors for 
metallurgical, chemical, and mining plant. Mr. Ridge 
was elected a member of the Institution of Mining and 
Metallurgy in 1905 and was an original member of the 
Institute of Metals. He was made a member of the Iron 
and Steel Institute in 1908 and of the Institution of 
Chemical Engineers in 1924. He was also a Fellow of the 
Institute of Fuel and of the Geological Society. 


For the present, 


Satisfactory deliveries 
of semi-finished iron and increased supplies of home- 
produced steel semies are enabling the re-rollers to main- 
Finished-iron producers are 
In nearly all 
branches of the steel industry producers are now able to | 
The output of ordinary 
carbon steel is passing steadily into use and the large | 
| make of special and alloy steels is promptly absorbed by 
With the exception of departments | 
joists, finishing steelworks have 
| sufficient orders on hand to employ their plant at full 
The demand is 
greatest for plates, light sections, sheets, rails, railway 
| chairs, pit props, and colliery roofing bars. 


There is no new feature in the scrap position. 
Consumers have good running contracts and their require- 
|}ments are being covered by regular deliveries. The 
supply of some categories is plentiful and certain grades 
are slow of sale, but the better qualities of cast iron and 
sheet steel are in request and users of first-grade steel 


| 
quantities, and can be used for firing Lancashire boilers. 


committees meet later. Extensive programmes of work 
for the period to the Christmas holiday are being ar- 
| ranged, and all the steel plants and engineering works 
are prepared for a very busy time. The development of 
the war offensive accounts for the major part of the 
activity, but many firms have post-war business in mind, 
and representatives continue to visit old customers with 
the object of paving the way for new business when the 
war is over and controls are relaxed. It is expected, 
however, that controls will be essential for some time 
after the conclusion of hostilities. There are prospects 
of somewhat improved conditions in raw materials as 
territory is released from the enemy. Some effect of the 
improved shipment of ores from North Africa, particu- 
| larly hematite, is now felt. There is still a scarcity of 
hematite iron, although West Coast production has been 
increased as a result of the supply of ores from North 
Africa. Alloy-steel makers continue to make good use 
of scrap materials for their mixtures, and to employ 
alternative mixtures in collaboration with the National 
Physical Laboratory, staff members of which keep in 
constant touch with the research laboratory staffs at 
Sheffield works. 

} South Yorkshire Coal Trade.—More vigorous efforts are 
| being made to improve deliveries of machinery and 
appliances, and spare parts for the repair of conveyors 
and coal-cutting machinery to colliery concerns, so that 
coal production may be increased. The decline in the 
number of skilled pit workers owing to old age and sick- 
| ness is greater than the number of new recruits to the 
industry, although some useful volunteers are now at 
work, chiefly on the surface. The demand for coal is 
very heavy, and supplies are shorter than usual as a 
result of the August Bank Holiday break, and some 
annual holidays. Increased attention is being paid to 


| screened and sold in conjunction with pit coal. The 
shortage of coal supplies is providing outlets for inferior 
fuels, such as washery fines, which are available in large 


More house coal is being directed to the steam-coal market, 
but deliveries fall below the demand. The make of coke 
is being maintained at a very satisfactory level. 








EXPoRT CREDITS GUARANTEE DEPARTMENT.—During 
the quarter ended June 30, 1943, the Export Credits 
Guarantee Department assumed liability, under Section 1 
of the Export Guarantees Act, 1939, up to a maximum of 
5,408,6401., in respect of contracts, policies and guarantees 
amounting to 9,928,259/. 


THE OFFICERS’ (MERCHANT NAVY) FEDERATION.— 
Captain W. H. Coombs, joint general manager of the 
Officers’ (Merchant Navy) Federation, Limited, was 
elected President of the Federation, at the annual meet- 
ing, held in London recently. Captain Coombs succeeds 
the late Admiral Sir Edward Heaton-Ellis. 


THE STRENGTH OF GLUED JorINTs.—Bulletin No. 8 of 
** Aero Research Technical Notes,” issued by the Director 
of Research and Development, Aero Research, Limited, 
Duxford, Cambridge, deals in a comprehensive manner 
with the shear strength of glued joints in wood. It is 
shown how the strength of the joints depends on the 
dimensions and a chart is given, enabling the shear 
strength of dry wood joints 1-in. wide, and made with 





Aerolite glue to be computed. 
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FUEL ECONOMY IN THE CHEMICAL INDUsTRY.—In 
connection with its ruel-economy campaign, the Associa- 
tion of British Chemical Manufacturers, with the co- 
operation of the British Chemical Plant Manufacturers’ 
Association, is organising a series of discussions on the 
practical aspects of the utilisation of fuel and power in 
chemical The next discussion will be held 
at the College of Technology, Whitworth-street, Man- 
chester, at 5 p.m., on Wednesday, August 25. The 
subjects will be “ Heating by Liquids” and “ Heat 
Exchangers."’ Brief introductions by Mr. B. N. Reavell, 


processes, 


Fie. 9. Batrery or Concrete Pumps. 

of the Kestner Evaporator and Engineering Company, 
Limited, and Mr. H. F. of the Aluminium 
Plant and Vessel Company, Limited, respectively, will 
be followed by discussions on personal practical experi- 
Non-members of 


Goodman, 


ences, and questions will be welcomed. 
the Association are invited to attend and they should 
notify Mr. W. Murray, The Liverpool Borax Company, 
Limited, Maxwell House, 6, St. Paul’s-square, Liverpool, 
3, not later than Saturday, August 21, of their intention | 
to be present. The Regional Committee of the Ministry of 
Fuel and Power, in Manchester, is co-operating in the 








scheme as part of the extended educational arrangements 
Further discussions will be 


for the coming months. 
monthly intervals, on other 


arranged, at approximately 
aspects of interest to the chemical industry. 


LEAD ORE IN INDIA.—The deposits of lead ores in 
India are known to be substantial and the Geological 
Survey of India has recently carried out considerable pro- 
specting work to obtain further supplies. Particular 
attention has been given to the old lead-zinc mine at 
Jawar, in the Udaipur State, with promising results. 
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THE FUTURE OF ROAD 
HAULAGE. 


IMMEDIATELY after the last war, motor haulage 
on the roads of Great Britain experienced a remark- 
able burst of activity; its details have probably 
become rather blurred and faint in the popular 
memory, but, in fact, it constituted almost a 
revolution, in the general sense that revolution is 
evolution which is exceeding its safe speed. The 
circumstances were unique and are not likely to 
be duplicated at the close of the present war; 
for, not only had the Government an enormous 
accumulation of motor vehicles to dispose of, but 
the war had caused considerable casualties among 
the horse population as well as the human popula- 
tion, and particularly among the heavy draught 
horses which had previously drawn much of the 
weightier local traffic in industrial centres. The 
growth of mechanical road haulage had been quite 
considerable before the outbreak of war in 1914, 
partly as a result of the War Office subsidy scheme, 
and large steam wagons were relatively numerous ; 
but the subsidised vehicles were taken up at once, 
replacements were difficult to obtain and _ petrol 
even more so, and towards the end of the war the 
amount of civilian heavy road haulage, whether 
by horse or motor, had shrunk to comparatively 
small proportions. In 1917 and 1918, it was 
possible to travel for considerable distances on the 
main roads without meeting any heavy haulage 
vehicles other than those belonging to the Services. 

The release of thousands of these Service vehicles, 
on the conclusion of hostilities, produced conditions 
in the road haulage industry which were entirely 
without precedent. The inducement to the newly- 
demobilised ex-Service man, in particular, to ad- 
venture upon the roads was particularly powerful, 
and many thousands did so adventure, some of 
them with notable success. But large numbers, 
finding themselves without the means to recondition 
the vehicles which represented their war gratuities 
and the source of their livelihood, were obliged to 
drop out or (if they were lucky) to take service in 
some subordinate capacity with the bigger firms, 
already well established in the larger industrial 
centres. While it lasted, business was brisk. Petrol 
was plentiful, though expensive; other operating 
expenses were comparatively reasonable; insur- 
ance was optional; the working hours might be 
anything that an owner might undertake himself 
or persuade his drivers to accept; and there was 











a large and apparently growing volume of freight. 
From these beginnings there developed the road 
haulage industry of the years immediately preced- 


|ing the present war. Though very loosely knit, 
| it was by no means inefficient in operation, as the 
railways found to their cost ; though there was force 
|in the contention of the railways’ spokesmen, in 
|the ‘Square Deal” campaign which the railway 
companies waged in 1938, that the road rates might 
not have been so attractive to the trader if the 
hauliers had been obliged to construct and maintain 
| their own track, as a railway must do. 

If the hauliers enjoyed an advantage in this 
respect, however, they had become subject to regula- 
tion in a number of other ways which affected their 
operating finances. Under the provisions of the 
Road and Rail Traffic Act of 1933, they had to be 
licensed, and thus were restricted to some extent 
|in the type of traffic in which they might engage. 
| Compulsory insurance was a natural development 
to which they were also subject; and the main- 
| tenance of vehicle fitness was also compulsory, as 
|}a condition of the grant or retention of operating 
| licences. Drivers’ working hours were regulated 
|by law, and scales of wages and conditions of 
employment were established by the terms of the 
Road Haulage Wages Act of 1938. There was no 
Government control of the industry, however, and 
it maintained its general character of an aggrega- 
tion of small operators. According to the most 
recent annual reports of the licensing authorities, 
there were, at June 30, 1938, just over 60,000 road 
haulage contractors, operating nearly 150,000 
vehicles, of which some 93,000 had A licenses 
(vehicles engaged solely in public carrying, with 
no restrictions on the radius of operations) and 
55,000 had B licenses (vehicles to be used for hire 
within a defined radius or for the transport of certain 
prescribed classes of goods). 
| Under war conditions, the normal functioning of 
the industry was considerably disturbed, even before 
the intensification of the U-boat war and the 
Japanese advance into Malaya necessitated drastic 
reductions in the consumption of petrol and tyres. 
The development of Government control of road 
haulage, through the Ministry of War Transport, 
|and the repercussions that this may have in the 
|future, are well summarised in a memorandum on 
| The Future of Transport* which has been written 
| by Mr. Roger Sewill, M.A., director and secretary of 
Associated Road Operators, Limited. Mr. Sewill 
writes as an individual and not on behalf of his 
association, but it is obvious that his position in 
that organisation enables him to do so from an 
authoritative standpoint, and affords assurance of 
his familiarity with the past history and present 
circumstances of the industry. 

A crucial factor in the competition between road 
and rail, as Mr. Sewill points out, was that the 
charges for road haulage were completely - un- 
| regulated, whereas rail charges were subject to a 
voluminous and complicated structure of estab- 
lished rates. In the early part of 1939, this position 
was in process of review by a joint conference of 
road hauliers and railway general managers, whose 
views were placed in due course before the Transport 
Advisory Council, which made a report to the 
Minister of Transport. The Government accepted 
the Council’s recommendations in principle, though 
the outbreak of war prevented the introduction of 
legislation to give effect to them ; but one outcome 
was the formation of the Road and Rail Central 
Conference, which was charged particularly with 
the compilation of a satisfactory system of rates. 
This work has continued in spite of the war, but, 
meanwhile, considerable changes have taken place 
in the organisation of road haulage as a constituent 
of the nation’s transport facilities. 

At the outset, a “‘ pool ” of meat-carrying vehicles 
was formed, with which the Associated Road 
Operators were linked as carriers of livestock from 
the collecting centres to the slaughterhouses. Other 
voluntary pools were organised at the ports, follow- 
ing the collapse of France ; at the instigation of the 
Ministry of War Transport, but operated by the 
industry. In 1941, however, the Ministry decided 
to assume a greater control, and began by taking 
over the meat pool. A “strategic reserve” of 
vehicles was also formed, ostensibly for use in case 




















* The Future of Transport: Possible Developments in 
Road Haulage. By Roger Sewill, M.A., M.Inst.T.,« 


120, Pall Mall, London, 8.W.1. [Price 6d.] 






























132 


of special emergency. The principle of pooling was 
not abandoned, but, in fact, was extended to some 
inland towns, the whole organisation being linked 
with the Ministry’s general manager through a 
central committee. The Ministry’s road haulage 
branch operated hired or chartered vehicles, while | 
the Hauliers’ National Traffic Pool was responsible | 
for controlling the local pools at ports and elsewhere. 
This dual organisation was working fairly well 
when the rubber shortage altered the situation ; | 
and, in November, 1942, the Ministry took over the | 
functions of the Hauliers’ Pool and also the control 
of some 250 of the largest hauliers’ firms in the 
country. It is also hiring from the other operators 
all vehicles which have been used to carry traffic | 
over distances greater than 60 miles during the past | 
year, with the intent to concentrate traffic distribu- | 
tion in the hands of some 450 unit controllers and | 
divert as much traffic as possible to other forms of | 
transport, while maintaining the road fleets as an | 
essential reserve. 

The problem, as Mr. Sewill sees it, is how to| 
achieve the most efficient transport system after | 
the war, in the interests of the road haulage in- | 
dustry, the railways (which now have large road- | 
haulage interests) and the public. He finds it 
difficult to appreciate how the efficiency of road 
haulage can be improved by an extension of Govern- 
ment control, and asserts categorically that ** nation- | 
alisation of all forms of transport, although in | 
theory it would appear to secure their complete 
co-ordination in the national interest, is not a 
practical proposition ” ; indeed, he regards a serious | 
loss in efficiency as inevitable, and a consequent | 
demand for a subsidy as very probable. Road haul- 
age, dealing with a wide variety of goods, needing 
a correspondingly wide range of vehicle types, and | 
depending for its success on quick decisions and | 
quick action upon them, he considers as particularly 
ill-suited for direction by officials, interpreting | 
stereotyped rules and orders; nor, in his opinion, 
does the experience of Government control in the 
present war suggest that it can achieve a better 
economy in loading than can be secured by the 
experienced individual operator. On the other | 
hand, he admits that a return to unrestricted com- 
petition is likely to be harmful to all concerned. | 
A public utility corporation or board he regards as 
unlikely to be any more efficient than a Government 
organisation, because the magnitude of the under- | 
taking would produce the same loss of efficiency as | 
under nationalisation. : 

Mr. Sewill’s conclusion is that, after the war, road 
hauliers will, at least, have to accept a policy in- 
volving published rates, no discrimination between 
traders, and, it may be, equality of rates between 
district and district ; though he sees difficulties in 
achieving this last requirement, in view of differing 
densities of traffic and the variability of return 
loads. He recognises the tendency of hauliers to 
form groups among themselves, but sees that some 
over-riding authority would still be necessary. This 
might take the form of a Road Haulage Board, on 
the lines of the Milk Marketing Board; or an 
amalgamation of all the existing hauliers’ organisa- 
tions into a Road Haulage Association, membership 
of which would be compulsory. Either body would 
need statutory powers to enforce rates agreements ; | 
and, in any case, a national rates structure would | 


| 
| 
| 
| 
| 





have to be completed before the new authority | sisting of two-shift stations normally shut down at 


| stations. 


| stations into five classes. 
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SECONDARY POWER 
STATIONS. 


WHEN the national grid electric power system was 
first planned, it was proposed that all generation 
should ultimately be concentrated in a small number 
of very large stations, but this policy has been aban- 
doned. It was clear from the first that the carrying 
out of the original scheme would necessitate an 
interim period of considerable duration in the course 
of which a large proportion of the total supply would 
have to be drawn from stations which existed at the 
time of the inauguration of the grid. Many of these 


were relatively small and on account either of their | 


site or original layout were unsuitable for conversion 
into superstations. The first stage in the abandon- 
ment of the idea that all but superstations should be 
eliminated was probably reached when growing load 
necessitated the extension of many of these existing 
Consumers’ demands did not permit the 
postponement of additional supplies until the 
completion of superstations which were either in 
course of construction, or had not progressed beyond 
the drawing-office stage. 

The original grid scheme had something in com- 
mon with the grandiose proposals which present 
conditions have made only too familiar and which 
envisage reckless capital expenditure on projects of 


all kinds and the abandonment of works still having | 


many years of useful life. Experience and common 


sense will in due course whittle down many of these | 
ambitious proposals to more practical shape. In | 


connection with the grid scheme, it came to be recog- 
nised that not only the stations which had neces- 
sarily been extended but many others contained 
plant which was by no means obsolete and that 


although their thermal efficiencies might not equal | 


those of new superstations they were reasonably 
good and could continue in operation economic- 
ally, especially as supplies derived from a distant 


| superstation would have to be weighted with trans- 


mission costs. It is probable also that in the 
troubled years before the war the over-centra- 
lisation of generation began to appear undesirable 
from the point of view of national security. These 


in early 140 selected stations, some of which, by 
modern standards, are of relatively small size, 
instead of in the small number of very large stations 
originally contemplated. No doubt the number of 
selected stations will gradually decrease, but there 
is no reason to suppose that the original policy will 
ever be adopted. 


Under present arrangements, the bulk of the load | 


is taken by large base-load stations which are in | 
continuous operation. They are assisted during 
periods of heavy demand by other stations which 
operate on a two-shift or one-shift basis. A con- 
venient analysis of the various types of station in 


groups was given in a paper entitled ‘ The Effect | 


of the National Grid on the Operation and Main- | 
tenance of Secondary Power Stations’ which was 
read before the Institution of Electrical Engineers 
by Mr. R. A. W. Connor in April. He divided. the | 
The first, covering the 
base-load stations, in 1939, supplied 77 per cent. of 
the total power generated ; the second class, con- 


could begin to function. The system put forward | night and between Saturday afternoon and Monday | 
in Mr. Sewill’s pamphlet as essential is a kind of | morning, except in some instances in which they are | 
two-part tariff, consisting of a standard charge per run during Sunday peaks, generated 17 per cent. of | 
ton-mile to the consumer, based on a simple classi- | the total power; the third class, covering two-shift | 
fication ; and a second rate, consisting of the average | stations normally generating during day and evening | 
cost of carrying the goods, with an agreed addition | shifts on winter weekdays only, supplied 5 per cent. | operate in the winter only, in order to prevent the 


for profit. 


stances might indicate. 


The difference between the two rates| of the total; the fourth class, one-shift stations, | 
would be worked out by the haulage organisation | operated during winter peaks only and supplied 
and debited or credited to the operator, as circum- | ] per cent. of the total output; the fifth class con- 
The potential user of road | sisted of stand-by stations operated only in serious 


haulage will probably ask no more than that the | emergency. 
a 


eventual service provided shall be economical, quick, 


The importance of the two-shift stations in the 


flexible, and accompanied by an irreducible mini- | scheme as a whole is not fully indicated by the above 


mum of form-filling and arbitrary interference with | figures. 


his right, which the Transport Advisory Council | ¢ 


These show that they generated 22 per 
vent. of the total power, but the relief they afford 


recognised in their 1937 Report on Services and | to the base-load stations, which enables the latter 
Rates, ‘‘ to select the form of transport which he|to show such good results, is better indicated 


approves and which is most convenient and economic | by the fact that the two-shift stations supplied 45 
for his purpose. jper cent. of the total maximum demand. This 
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| additional capacity at times of heavy load ena})les 
| the base-load stations to operate under favoura)le 
conditions almost continuously. Mr. Connor points 
}out that these figures for 1939 probably do not 
represent the present load distribution as conditions 
are continually changing ; nevertheless, in general 
terms they may be taken as a measure of the service 
being rendered by the secondary stations. He 
| states that there are one or two quite large stations 
| of comparatively low efficiency which do not run 
| during the night shift, and thinks that additional 
| high-efficiency stations will eventually fall into the 
| two-shift class, and that the average capacity of 
| non-base-load stations will increase. 

As will be clear from the title of Mr. Connor's 
| paper, he was essentially concerned with a con 
umes of the special problems raised by the 
operation of a power station on a two-shift, or on 

shift, schedule. One of these problems concerns 
| banking and stand-by losses. Stations working on 
|a two-shift basis may have to hold their boilers 
banked for as much as 5,000 hours per annum and 
5 per cent. of the total coal consumption may be 
|used during shut-down periods. In view of this, 
| economic banking is of great importance ; dampers 
should be tight and air leakage reduced to a mini 
mum. It may be found desirable to fit dampers in 
the secondary cyclone circuits of dust arresters, and 
| bypass and other interconnecting dampers, normally 
shut, should be sealed with asbestos compound 
Mr. Connor states that although exceptionally low 
banking-consumption figures can be obtained on 
short test runs, for normal operation with chain 

grate stokers the banking consumption is usuall) 
from 0-5 lb. to 1 lb. per square foot of grate surface 
per hour. In all cases the effective grate area should 


| be reduced by shutting off compartments, or sealing 


with ash. The advisability of letting the fires com 
pletely out, instead of banking, will depend on the 
duration of the shut-down period, but the strain 
imposed on refractories by continual cooling and 
heating must not be overlooked. A widely varying 
heat cycle frequently results in spalling. 

A cycle of extreme temperature variation may 
result in trouble with joints which leak when cold 


; . : | and take up when hot, and this results in damage to 
various considerations, and possibly others, have | 
| resulted in grid generation now being carried out 


the lagging; the only effective remedy is good 
maintenance. It is suggested that joint troubles 
may diminish in the future when haphazard systems 
of tightening-up bolts and studs are superseded by 
stressing the materials to definite loadings deter- 
mined by measurement and calculation. Although 
two-shift operation has the advantage of permitting 
a certain amount of cleaning and minor repair work 
to be carried out on night shift, Mr. Connor's 
inquiries do not show that there has been any 
appreciable decrease in breakdowns or in the dura- 
tion of outages under two-shift operation. The two 
shift regime is favourable for the maintenance of 
high condenser efficiencies, as debris collected on the 
tube plates can be removed each night and a certain 
amount of tube cleaning done. 

The daily closing down and starting up of a 
station involves the frequent operation of all main and 
auxiliary switchgear. This results in increased wear 
of contacts and of switch mechanism and darkening 
of the switch oil. Owing to the fluctuating loads, 
all controllers and regulators show more wear, and 
the frequent expansion and contraction of "bus bars 
and cables may result in straining the insulators and 
cause leakage of filling material in metal-clad gear. 
It is desirable to overhaul all main and auxiliary 
switchgear every 12 months and to give particular 
attention to lubrication. This latter service is even 
more desirable in one-shift stations, and those which 


binding-up of springs and mechanisms. It is found 
that auxiliary switches, contactors and push-buttons 
frequently need attention. 

In general, Mr. Connor points out, repairs and 
maintenance costs are relatively high in secondary 
stations, owing partly to the low load factors but 
also to the fact that the plant is invariably older 
and requires more frequent maintenance work. The 
costs are also augmented by the fact that all pressure 
vessels have to be stripped for examination every 
year, irrespective of the hours run, and these annual 
overhauls may account for as much as 50 per cent. 
of the total. 
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NOTES. 


CONTROL OF Twist DRILLS. 


fue Ministry of Supply have issued a new Order, 
unfortunately at very short notice, though it is 
stated that this was unavoidable, entitled the Con- 
trol of Machine Tools (Twist Drills) (No. 1) Order, 
1943, which gomes into operation on Monday next, 
August 16. The Order, which concerns all persons 
using high-speed steel twist drills, makes it illegal to 
place orders for drills of certain standard types and 
sizes, in quantities greater than those indicated in an 
appendix to the Order, during certain periods of six 
months’ duration. Thus, a maximum of 2,000 drills 
of diameters up to and including % in., with straight 
shanks, may be ordered during a six months’ period 
without a licence, but for similar drills with taper 
shanks the maximum allowed is only 100. In the case 
of drills over y& in. in diameter, and including § in. 
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Council Committee; Mr. A. F. H. Blaauw, of the 
Netherland Government Commission for Scientific 
Documentation; Dr. Richard Heindel, of the 
American Library ; 
representing Belgian education. On the second day, 
Mr. F. C. Francis will read a paper on “‘ The British 
Museum as a Special Library,” and Major Irving 
Newman, of the Public Relations Office Head- 
quarters, European Theatre of Operations, U.S. 
Army, will speak on ** The Organisation of American 
Photographic Information Services in Great Bri- 
tain.” In the afternoon a symposium on “ The Co- 
ordination of Abstracting * will be held. The final 
meeting, concerned with Aslib activities, will be open 
| to Aslib members only. Further particulars of the 
conference may be obtained from the General Secre- 
| tary, 31, Museum-street, London, W.C.1. 
| 








REHABILITATION TREATMENT FOR COAL MINERS. 


The present need for the maximum output of 
coal, and that the services of no miner shall be lost 





and Professor Timmermans, 


diameter, whether with straight or taper shank, the | to the industry from avoidable causes, has led the 
maximum is 200, while for similar drills of diameters | Ministry of Fuel and Power, in conjunction with the 
over ~ in. the quota for a licence period is 50. For | Miners’ Welfare Commission, to devote particular 
all other types, including specials and left-hand | attention to the physical and mental rehabilitation 
twist drills, the number allowed without a licence is | of miners who have become incapacitated, especially 
500. Users requiring numbers of drills larger than | as the result of accidents. The accident rate in 
those given above must apply for a licence. For this mining is stated to be about six times that in the 
purpose, form R.S.15C has been drafted and is| ordinary run of factories, and the injuries suffered 
obtainable from the Controller of Jigs, Tools and | are often severe. It is well known that, in coal 
Gauges, Machine-Tool Control, 35, Old Queen-street, | mines especially, the first-aid services have been 
London, 8S.W.1, from the Allocation Centre, particu- | brought to a high standard of efficiency. Under 
lars of which are given below, or from any Regional | the Emergency Hospital Scheme of the Ministry of 
Director of Machine Tools. The application must | Health and the Department of Health for Scotland, 
be prepared in duplicate and both copies forwarded orthopedic and fracture departments have been 
to the Controller of Jigs, Tools and Gauges. After | provided at selected hospitals covering each mining 
the necessary investigation, a licence will be issued | area, so that the skilled attention and treatment, 
and forwarded to the applicant, for the whole or a| which it is particularly important should be 
portion of his requirements, as may be found pos- | promptly given in the case of fractures, can be avail- 
Users must retain their licences during the able without delay. It is found that some 80 per 
period of their validity, namely, six months, the | cent. of the accident cases can be restored to full 
first licensing period expiring on February 16, 1944. | working capacity by these means, but the remaining 
All licences must then be returned to the Controller | 20 per cent. require a more extended rehabilitation 
of Jigs, Tools and Gauges, when another application |treatment at a residential centre. The value of 
should be forwarded, on form R.S. 15C, for a new | these residential centres has been proved, the Com- 
licence for a further six months’ period, if required. | mission consider, at Berry Hill Hall, Mansfield, 
In order to deal with the provisions of the new | taken over for this purpose on January 1, at the 
Order and to facilitate the placing of requisitions | request of the Ministry of Fuel and Power, after 
for drills, an organisation called the Twist-Drills having been operated since 1940 by the Midland 
Allocation Centre has been established at 32, Ken-| colliery owners and miners. Of 400 consecutive 
wood Park-road, Sheffield, 10. This will be open | eases at Mansfield, 95 per cent. were successfully 
to receive requisitions from users or re-sellers of | peinstated in industry. The Department of Health 
twist drills on and after August 16. A licensed | for Scotland has a similar centre at the former 
user wishing to place an order with a supplier must Gleneagles Hotel. Further centres are being de- 
first lodge a requisition with the Allocation Centre. | veloped by the Miners’ Welfare Commission, to serve 
The Centre, whenever possible, will designate the | aj] the major coalfield districts. 

desired source indicated by the user. On receipt of 
the allocation from the Centre, a copy of which will 
be sent to the supplier designated, the user must 
place his order with the supplier indicated and all 
further negotiation relating to the order must be 
between user and supplier. The Centre con- 
cerned only with the allocation of orders according 
to the state of the market ; it is not concerned with, 
and cannot answer, any inquiries regarding de- 
liveries of orders placed, prices, or technical matters 
of any kind. These must be addressed directly to 
the supplier concerned. 








sible. 


Tue INsTITUTE OF Puysics. 


The annual report of the Institute of Physics for 
1942 shows continuing increase in membership ; 
honorary fellows, fellows, associates, subscribers 
and students now total 1,764. The report states 
that the Membership Committee is receiving applica- 
tions from candidates employed as physicists who 
are not eligible for admission to the associateship, 
and the question of the desirability of establishing 
| an additional grade of membership to deal with such 
| cases has been referred to the Planning Committee. 
SpeciaL LIBRARY CONFERENCE This is a difficult matter, with which the Institution 

maa 5a ———— | of Electrical Engineers is also faced. In the 1942-43 

A draft programme has now been issued for the | report to that body it is stated that the Council 
eighteenth annual conference of the Association of have considered whether steps should be taken to 
Special Libraries and Information Bureaux, which | attach to the Institution those who are engaged in 
was announced in our issue of June 4. The confer- | industry, in the public utility services and in Govern- 
ence is to be held on September 18 and 19 in the | ment departments on technical electrical work, below 
rooms of the Royal Society, Burlington House, | the level of an associate. It is essential that the 
Piccadilly, London, W.1. Reconstruction after the | leading scientific institutions should maintain their 
war may be said to be the keynote of the proceed- | standards of membership if they are to retain their 
ings of the first day, but the reconstruction referred | status and it is clear that neither of these bodies 
to does not concern the rebuilding and other material | contemplates any grading down of qualifications for 
work, but rather intellectural matters. After the | corporate membership. There is, none the less, an 
annual general meeting of Aslib, at which the Presi- | attraction, and some advantage, in attaching workers 
dent, Professor R. S. Hutton, will be in the chair, | of a lower scientific grade, but there is also a danger 
Professor J. D. Bernal will speak on ‘‘ Problems of | that the admission of large numbers of such men, by 
reconstruction in the intellectual field, national and | lowering the overall average, may depreciate the 
international.”’ In the afternoon, a symposium on linstitution status as a whole. It will be of con- 
‘The International Rehabilitation of Special Library | siderable interest, in due course, to learn how these 
Services ” will be held. The speakers will include |two bodies deal with this question. The report 
Professor Ernest Barker, chairman of the British | records much activity during the year. Two impor- 
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tant conferences were held, one dealing with “‘ Post- 
War Education and Training ”’ at the Royal Institu- 
tion on October 12, and the other on “ X-Ray 
Analysis (Diffraction Methods) in Industry,” on April 
10 and 11 at Cambridge. The former of these confer- 
ences was dealt with in an article in these columns 
on October 23, 1942. Reference is made to the 
formation of a Joint Committee of the Institutes of 
Chemistry and Fhysics to provide a liaison between 
professional organisations of scientists for co-ordi- 
nated action in matters of common interest. The 
committee was later enlarged by co-opting members 
representing botanists, geologists, mathematicians 
and zoologists, and has now been named the Joint 
Council of Professional Scientists. Its duties cover 
such matters as the utilisation of scientists to the 
best advantage in the service of the community ; 
education, training, supply and employment of 
scientists ; the maintenance of adequate qualifica- 
tions and ethical standards among professional 
scientists ; and the supply of information and advice 
to public and other bodies on matters affecting 
scientists. The Joint Council has already directed 
its attention to the proposal that the Government 
should set up a Central Scientific and Technical 
Board ; the continuance of the Central Register after 
the war; the influence of war-time regulations, 
governing the education and training of scientists, on 
their professional competence ; and the position of 
men and women whose courses have been curtailed. 
With trifling exceptions, all members of the Institute 
are now engaged in work of national importance and 
several Fellows are holding key scientific positions in 
the various Ministries. A final matter which may be 
mentioned is that the Board of the Institute has 
objected to the British Standards Institution against 
the restriction of the terms “radiologist” and 
“‘ radiographer ” to medical specialists in its Glos- 
sary. It is contended that the terms should also cover 
industrial radiologists and radiographers. 








LETTER TO THE EDITOR. 


IN DEFENCE OF BIG BUSINESS. 
To THe Eprror oF ENGINEERING. 

Str,—I was indeed surprised to see the article 
with the above title in ENcrveertne of July 30, 
because I feel that big business is quite capable of 
defending itself without a high-class technical 
journal taking up its standard. However, there is 
one point in particular that I should like to raise, 
and that is the quotation from Lord Trent’s remarks, 
which runs: ‘‘ The assumption that the State could 
produce better results for the community than 
private enterprise is far from being borne out by the 
evidence available.” 

I should say that the evidence available about the 
State-owned industries of the Soviet Union amply 
bears out the fact that better results ar® obtained. 
It is an undeniable fact that the standard of living 
in that country has increased at an enormous pace, 
entirely due to State planning and the elimination 
of the profit motive. 

It pleases me to realise that more and more en- 
gineers are coming to see that their interests are 
essentially the same as those of the manual workers, 
and I doubt if many will be taken in by an article 





of this type, attempting to justify the big monopoly 
concerns. 
Yours, etc., 
Joun H. Quick. 


University Cellege, London. 
August 3, 1943. ‘ 


[Our correspondent misinterprets our motives. We 
did not attempt to justify monopolies as such, but 
sought to emphasise that a business is not necessarily 
monopolistic or anti-social merely because it is big. 
In many respects, the standard of living in Russia may 
have “increased at an enormous pace ’’—with the 
assistance, it may be noted, of British, American and 
German industry and technicians, backed by a century 
or more of experience ; but there seems no reason to 
suppose that it would not have increased (as it has 
done and is doing in other countries, except where 





enemy occupation has interrupted that progress) if the 
revolution of 1917 had not taken place.—Eb., E.] 
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STEAM CULTIVATION IN 


ENGLAND. 
By G. E. Fussetu. 
(Concluded from page 85.) 


Not only inventions directed towards steam 
tillage, but the literature of the subject increased 
apace. P. H. Frere contributed an essay “ On the 
Present Aspect of Steam Culture” to the 1860 
volume of the “ Royal ’’ Journal and referred largely 
to J. C. Morton’s paper, read to the Society of Arts, 
and to Wells’s lecture to the Farmer’s Club on * The 
Use of Steam Power in Agriculture" in the same 
year. Frere discusses, with what were quite in- 
adequate data, an average day's work, the volume 


of work done in a season, the cost of labour and | 


water cart, removals (in the field), the cost of steam 
power, and the cost of horse power; and supplied 
the names of the farmers on whose views his con- 
clusions are based. W. J. Moscrop described three 
years’ working of a Fowler set on a farm at Buscot, 
Faringdon, Berkshire, in the same Journal for 1863 ; 
and Clarke once more added to his laurels in the 
same year with an essay on “ Five Years’ Progress 
in Steam Cultivation.” 
at Worcester in 1863, and 13 different manufac- 
turers’ sets appear in the catalogue for that year ; 
field trials were carried out with such of these as 
the manufacturers entered. Clarke, as usual, pro- 
vides some useful figures. He extracted reports 
from the Agricultural Gazette and tabulated them, 
covering the performance of eight Fowler’s, five 
Howard’s, and 12 Smith’s sets in the previous year : 
but he did not supply the addresses of the farmers, 
so the distribution of these sets is not known. He 
did, however, give the place of working of some 
other sets discussed, and these indicate consideration 
of 21 Fowler’s, 15 Howard’s and 19 Smith's sets, 
although some of these may be the same‘set discussed 
twice. For what it is worth, the distribution, c. 1863, 
is given in Table I. 

TABLE I.—Distribution of Steam Ploughing Tackle. 








Fowler's. | Howard's. Smith's. 
a = pee _ a 

Berks 2 | Berks 2 Bedford 4 
Bucks 1 Essex 1 Berks l 
Essex 2 Hants 1 Bucks 3 
Gloucester 2 Hunts 2 Hunts l 
Northants 2 Kent l Lincoln 3 
Oxford 3 Oxford 2 Oxford 1 
Somerset 1 | Sussex $ Somerset I 
Wilts 5 | Warwick 3 Surrey 1 
Worcester 2 Warwick l 
Yorks 1 15 Wilts 1 
- Worcester l 

21 Not stated 1 


| 





Four years later, the Royal Agricultural Society 
instituted a large-scale inquiry into steam cultivation 
and issued reports from three committees in its 
Journal for 1867. The number of farms visited by 
members of the committees was 125, and, in addi- 
tion, eight contracting persons or companies were 
interviewed. The number of farms is nearly double 
that dealt with by Clarke in 1863, and their geo- 
graphical distribution is wider ; but a comparison of 
the two sets of figures shows that the 125 is not com- 
plete, because Clarke reports a larger number of 
sets in some counties than the committees, whose 
reports cover sets in the counties shown in Table II. 


TABLE II. 





Bedfordshire 6 , Huntingdonshire Staffordshire 


Berkshire 3 |Kent 1 | Suffolk 4 
Buckinghamshire 2 Lancashire 2 | Surrey l 
Cambridgeshire 2 | Leicestershire 3 | Sussex 5 
Cumberland 3 | Lincolnshire ot | Warwickshire 2 
Derbyshire . 2 |Norfolk % | Westmorland 1 
Dorsetzhire .. 2 |Northamptonshire 6 | Wiltshire 5 
Durham 2 |Northumberland 4 | Worcester . 3 
hasex ‘ 6 Nottinghamshire & Yorkshire. E.R. 2§ 
Gloucestershire 4 |Oxfordshire 7 Yorkshire. N.R.3 
Hampshire . 2 | Somerset shire 1 Yorkshire.W.R. 2§ 
Herefordshire 2° |Shropshire 4t | North Wales 2 
Hertfordshire 3 | | 





t And two contracting companies. 


§ And one contractor. 


* Contracting companies. 

t And two contractors 

The detailed reports on each undertaking give 
elaborate data of cost of working, effect on crops 


The Royal Show was held | 
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because the form of the reports is not absolutely 
standardised ; so the conclusions of the committees 
only will be presented here. 
No. 1 Committee thought that many “ steam ” 
farmers did not reap the full advantages to be 
derived from the use of the new power. It was to 
the character of the farmer rather than to the appa- 
ratus that the advantageous results were mainly 
due, but experience was yet too limited to enable 
a precise measure of the uses of steam cultivation 
to be made. On medium and heavy soils the 
benefits obtained were undeniable ; deeper culture 
was obtained at cheaper rates than horse power 
could have given and nearly always with resulting 
| higher yields. It was easier, however, to estimate 
costs than yields. More work was possible in a 
given time and it was less arduous for the farm 
worker, who also made better wages, and with their 
growing experience of the use of the steam engine 
in the barn and in the field, the agricultural popula- 
tion was being trained for the coming age of mach- 
inery in farming. The light-land farmers did not 
think steam cultivation was useful, but considered 
that deep stirring of the soil was beneficial, even 
on such land. Unfortunately, the implements 
available had been designed for use on heavy land, 
and special designs were necessary before the system 
| would be extensively adopted on the lighter soils. 
Double-engine sets with bigger implements should 
| be used. Some of Fowler’s machines had been used 
|in Norfolk with six-furrow ploughs and 90-in. culti- 
vators by contractors who had worked on six farms. 
| Sport was a definite impediment to the progress 
|of steam tillage. Straggling hedgerows provided 
| cover for hares, and stubbles were left late for cover 
for partridges. Committee No. 2 heartily agreed 
with this conclusion, adding that the clay lanes 
along which the tackle had to travel to farms should 
be made roads; that mile after mile of straggling 
hedges and primeval copses and spinneys should 
| be closely trimmed ; and that, where tenants were 
| forbidden to use a reaping machine and were limited 
to stubble of a certain number of inches height, 
the proprietors should take a more serious view of 
| their responsibilities and do their part in preparing 
their estates for the steam plough. Committee No. 1 
added that a better system of tenant right and less 
stringent lease covenants would help. The four- 
| course system, they commented, while calculated to 
| raise an unproductive district to a fair state, was 
not adapted to places where 12/. to 14l., and even 
20/., an acre was invested in land by tenants. 
Estimates of the minimum acreage on which it 
would be economic to use steam-driven apparatus 
varied between 350 acres of heavy land, 500 of 
lighter soil, and 250 acres of “‘ strong” land (the 
engine still earning most of its money at other work), 
and 350 acres to 400 acres of light land. The Supple- 
mentary Committee which made the second esti- 
mate said that, as the area worked was increased, 
so the profits were increased. That steam tackle 
was, in 1867, whether of Fowler, Howard, Smith or 
other makers, “‘ now so far perfected and settled 


|in form and details, that it may be classed among 


Distribution of Steam Ploughing Tackle, 1867. | 


old-established, standard farm machinery and no 
longer among the novelties of the day,” was a 
rather far-reaching claim; but, doubtless, it was 
true enough that in the main it answered well, the 
failures being easily explicable by the bad manage- 
ment of some sets, the neglect of repairs, and leaving 
the machines exposed to the weather. How modern 
that sounds ! 
These reports covered some 66,000 acres of farm 
|land, which was estimated to be one-third of the 
| whole steam-tilled area in the Kingdom. This was 
| a sufficient advance in the comparatively few years 
| that steam tillage had been established, but it was 
| certainly not a major part of the total area under 
| tillage, which can then have been no less than 
| 12 million acres. It was certainly not sufficient 
| to justify Forbes’ enthusiastic prophecy that “ years 
| may yet elapse before the consummation of the pro- 
| cess, but the ‘ jocund team’ is doomed. Changes 
must be made, fields squared, companies formed, 
}implements improved, but the silent march of 
events will most surely bring the new power into 


economy in horse-power effected, etc. These data, | Z°neral use.”* 


however, although they could be assembled in | 


tabular form, would not be strictly comparable 


Unfortunately the Royal Agricultural Society did 





* Jl. of Agric., 1865-6, page 500. 
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not conduct any later inquiry into the progress of 

| steam tillage ; although, in discussing these reports. 
the then President, Mr. H. 8S. Thompson, said that, of 
| 178 owners, only one had operated more than ten 
years and only 33 more than five years, so that in 
sufficient experience had been acquired to lay down 
hard and fast rules on the subject. One thing was é 
clear : in the early days there was a great number of c 
inventors and makers which the effluxion of time 
had weeded out, so that the farmer ought to be able 
to make.a choice suitable to his own conditions 
from the small number of types then on offer, 
always supposing that he could afford to invest the 
necessary 800/. to 1,5001. 

Progress continued, but the general types had 
become stable, although it is doubtful whether more 
than a small proportion of the arable acreage was 
ever tilled by steam ploughing sets. What was so 
tilled was mainly done by contractors ; and Russell 
M. Garnier was over-credulous in 1893 when he 
said that ‘‘ the evolution of machinery, the applica- 
tion of steam power to all the more important 
farming operations, has gone far to settle the ques- 
tion in favour of the large holding. The steam 
plough has obliterated the necessity for small fields 
and utilised the ground formerly occupied by the 
fences between them.”’* 

A more exact estimate of the progress made is 
that presented by Professor (now Sir) J. H. 
Claphamt who speaks of the brand new system of 
steam cultivation. “* The agricultural literature of the 
‘sixties is full of it—the various methods; the 
costs; the soils and surfaces fitted for it; the size 
of farm which could carry its own tackle; the 
difficulties of hiring tackle. Actual progress was 
slow. * The ** Royal” Committee maintained 
that its extension required, “‘ apart from mechanical 
improvements in the tackle and less folly in the 
handling of it, the introduction of a normal 30-acre 
to 40-acre field, greater freedom of cropping, the 
establishment of tenant right, and more co-opera- 
tion between landlord and tenant in getting rid 
of the hedgerows. . Progress (thereafter) there 
was, but not so rapid as it might have been; for 
the Committee’s conditions were very imperfectly 
fulfilled. Soil and surface limit steam cultivation 
in Britain, but the human limitations are more 
decisive.” 

The knell of steam ploughing sounded during the 
war of 1914-18, when large numbers of farm tractors 
driven by internal,combustion engines were im 
ported in order to speed up food production ; and, 
although the heavy old equipment was still to be 
seen on farms and in contractors’ yards a few years 
ago, it is now definitely superseded, and the first 
phase of farm mechanisation in England may 
perhaps be said to have ended in the early years 
of the present century. 











TRANSVAAL GOLp OvutTpuT.—The output of gold in the 
Transvaal during June, which comprised 26 working 
days, totalled 1,064,572 fine oz., valued at 8,942,405). 
In June, 1942, the output was 1,199,569 fine oz., valued 
at 10,076,3801. The average daily output for June, 1945, 
as compared with the previous month, declined by 
1,216 oz. to 40,945 oz. 


Mr. William 
at Soham 


BRUSH SCHOLARSHIP AWARDS FOR 1943. 
Charles Allen, aged 18, who was educated 
Grammar School, and Mr. David John Cockrell, aged 17, 
who was educated at the City of London School, have 
been selected for the award of Brush Scholarships for 
1943. The scholarships, each of which has a value of 
751. per annum, are tenable for four years. The first year 
is spent in the works of The Brush Electrical Engineerfng 
Company, Limited, Loughborough, and the remaining 
three years at a British university. The scholarships 
are intended to enable students of limited meaps to take 
advantage of the training afforded by the Brush college- 
apprentice sandwich course. After taking their degree, 
scholarship holders return to Loughborough for a final 
year of apprenticeship, during which they rank as second- 
year college apprentices. In awarding the scholarships 
the Brush Company take account of scholastic successes, 
team spirit in social activities, and personality, as deter- 
mined at interviews with the apprentice selection com- 
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RADIO RESEARCH AND 
PRODUCTION.* 


Rap1o Research and Production before, during and 
after the War,” if taken literally, involves a discussion | 








ENGINEERING, | 





| engages our attention lend themselves to varying treat- 


ment and I, submit that in the expanding world of 
knowledge we must harness to our scientific research 
all the motives and all the systems which have shown in 
the past that they can pull their weight. Only by so 


of research, development, and production of materials, | doing shall we maintain in peace what has proved to 


components, falves, and assemblies for point to point | 
communication, communication with and among air- | 
craft, ships and land vehicles, and also of navigational | 
aids, radiolocation, broadcasting and television from a 
little after 1850 to a little after 1950. I have spoken | 
of research and development and production as separate | 
things. They are separate but inseparable, and it is | 
salutary to remember that it had its roots in university | 
research. Modern science is the product of the wide | 
curiosity which is the life breath of the university. 

Modern engineering is based upon it. That is so in the 

particular sense that it was born directly of the work | 
of Clerk Maxwell and Hertz, and of such men as Lodge | 
ind Rutherford, in the universities. | 

University research is carried to the fioint of applica- | 
tion, very frequently, by individual * amateur enter- 
prise,” which may, as in the outstanding case of 
Marconi, lead to the foundation of an industry which 
then founds in turn its industrial research and develop- 
ment laboratories. Radio offers many examples of 
successful co-operation and interplay between the 
university, the independent amateur, and the industrial 
laboratory. The classic example is the valve. After 
Edison’s fundamental contribution, development of the 
valve went back to the university in the hands of Sir | 
\mbrose Fleming, and emerged through industrial 
research by de Forest in the United States. Research 
on the propagation of waves led to research on 
the ionosphere; research on the signal strengths 
required to communicate through naturally occur- 
ring noise led to research on atmospherics. The 
Marconi research staff carried out a world-wide 
research on these subjects, but the State had to 
provide facilities for an ever-expanding group of 
subdivisions, long-wave short-distance propagation, 
short-wave long-distance propagation, direction finding | 
and that great field of ionospheric structure which 
Appleton made so completely his own. In the future 
there will come great contributions from the universi- 
ties, from the laboratories of industry, and from 
amateur enterprise; but the common interest of all 
users in the results, the need for far-reaching experi- 
mental facilities, the need for close co-operation among 
many workers, the wide geographical spread of the 
areas over which observations and measurements have 
to be made, have made and still make it essential for | 
the State to give a helping hand. 

In the decade 1925-35, the State contribution came 
through the Radio Research Board of the Department 
of Scientific and Industrial Research, in full activity on 
a programme of work which largely centred on the 
effects of atmospheric processes on radio. The Board 
and the National Physical Laboratory also did great 
things in an active programme of measurement and 
standards work. The constitution of the Board and its 
committees, and the conduct of parts of the work in | 
university laboratories, maintained the essential linkage 
between radio research and the universities. But the 
system, richly productive as it was, became, as war 
approached, too limited in its scope. The imminence 
of war, and especially the emergence of radiolocation, 
led to a remarkable transformation in radio research 
activities. The radio laboratories of the defence ser- 
vices, under-staffed, under-equipped and _ under- 
financed, had done solid work, of a development rather 
than a research kind, on equipment which, like much 








be Britain’s great invisible export in war—brains ; an 


export which will not be found, I fear, entered in any | 


Lease-Lend accounts, but which, in the post-war years, 
will be more effectively represented in our external 
radio commerce than ever before. 

To-day the radio laboratories which work for the 
three great Supply Ministries contain the cream of the 
country’s younger physicists. 
in their debt, but the universities which have tem- 


porarily lost them will be direct beneficiaries in the end ; | 


for these researchers have learnt much that will pro- 


foundly affect, for the better, their outlook as university | 


teachers and workers after the War. They came to us 
as good physicists, they will leave us as better physic- 
ists, but also as good engineers, good organisers, great 


| team leaders, and wise judges of policy. 


The fertility of invention, the ingenuity of applica- 
tion, the apparently inexhaustible range of new tricks 
and new uses, the battle of wits with the men on the 
other side, which have characterised the growth of 
radiolocation in the hands of these young physicist- 
engineers, and which is still at its height, has reacted on 
the older and slower-moving technique of radio com- 
munication. Now the modernisation of this constantly 
changing art of communication has got under way, and 
the effects on radio in the peace will be very great. 

The Radio Board, under the War Cabinet, is the 


| supreme national authority for the formation and co- 


ordinated application of radio policy. It operates 
mainly through its two committees, the Operational 
and Technical Committee, under the chairmanship of 
Sir Robert Watson-Watt, and the Production, Planning 
and Personnel Committee, over which I preside. The 


chairmen of these two committees are the deputy | 
The more intractable problems | 


chairmen of the Board. 
of priority are settled by a Priority Panel, of which 


Sir Stafford Cripps is the chairman and I am the deputy | 


chairman, the other members being the Directors of 
Signals of the three Services. 

The Operational and Technical Committee provides 
a common meeting ground for the Service man and the 
scientist. I doubt whether there has been in any other 
field an interplay so intimate, so flexible and so produc- 
tive, between the minds of the officers responsible for 
forming and applying military policy and the civilians 


actually engaged in the’ laboratory and field investiga- | 
Our radio | 


tions necessary to make the policy effective. 
world is a technical democracy in which the civilian 
junior scientific officer hears directly from the Admiral’s 
mouth what he wants, and the Air Marshal hears from 
the junior civilian’s mouth what he ought to want and 
why. This complete comradeship is almost too exclu- 
sive to please my Committee, which has the more 
quantitative task of reconciling the claims of the 
Services for radio equipment with our capacity to pro- 
vide it at she required time. We attempt, with growing 


| success, to strike a fair balance between the insatiable 


appetites and the minimum subsistence levels of the 
Directorates of Signals. It is our task to level out the 
load on existing capacity and to expand productive 
capacity to meet estimated future demands ; indeed, to 
keep the load under control by scrutiny of demands, by 
standardisation of types and by rationalisation of use. 
The right arm of the Production Planning and 
Personnel Committee is the Radio Productive Execu- 
tive, a body of three members only, these being the 


The country is greatly 








meeting civilian needs. There were some signs that the 
output of broadcasting receivers had approached, or 
had even passed its peak (practically every home— 
actually, 8,800,000—had a receiver and new models 
were therefore only required for replacements, or to 
provide additional refinements). Television was still 
in its infancy. The ratio of skilled to unskilled labour 
in firms producing radio receivers was of the order of 
1 to 30, and in firms producing communications equip- 
ment, about 1 to 10. 

Four years of war have seen a great transformation 
in the industry. Many hundreds of firms are now 
engaged wholly or in part in one or other forms of radio 
production, virtually the whole of this output consisting 
| of operational equipments for the Forces. Many types 
of apparatus which are now produced for the Services 
are very different in character from pre-war productions, 
and a higher degree of technical skill in production is 
necessary in a large number of cases; in many radio- 
location equipments, the required percentage of skilled 
to unskilled labour was at one time of the order of 
1 to 4, and is still of the order of 1 to 8. 

There is little need to emphasise the tremendous 
value of radio devices in the present war and the great 
part that the radio industry is playing in prosecuting 
the war to a successful conclusion. Radiolocation 
devices, radio navigational aids, and radio communica- 
tion equipments have proved of unforgettable value 
when our very survival was in jeopardy, and are now 
proving of ever-growing value in offensive operations. 
I should be glad, therefore, if you would impress on 
the employees of the firms with which you are associated 
the tremendous part that they are playing in the war 
effort. Everybody in this industry, who does his work 
faithfully, is leaving his mark upon the enemy. Let 
them not be led astray by the innocent titles given to 
some of these devices of immense operational import- 
ance. It is not possible to discuss openly a number 
of the devices which are being or may be produced. 
Some are still in the early stages of development, and 
whether or not production will be embarked on will 
depend on the scientists and research workers. 

This brings up a point which has given much irrita- 
| tion to radio contractors working on certain Govern- 
|ment orders, namely, changes introduced in designs 
| during production. Many of the changes have been 
| inevitable, not only because the original design had 
|to be produced in a hurry and an imperfect weapon 
| was better than no weapon at all, but because of sub- 
| sequent moves by the enemy, or by changes in strategy. 
| We must expect a continuation of such changes, because 
there can be no relaxation in the pursuit of better 
weapons ; nor can anyone forecast with precision what 
|new weapons the enemy may develop, or the course - 
|of future operations. There has also been some un- 

balance in the industry because, in general, facilities 
| for assembling radio equipments have exceeded the 
capacity to produce components to occupy the assembly 
| lines fully. Energetic action is now being taken, which 
| should lead to the better organisation of the production 
| and distribution of components. 

There is no doubt that many of the devices, par- 
| ticularly in the field of radiolocation, which are in 
|course of present production or development will 
| have important applications in post-war fields. It is 
| unlikely, however, that their gefferal introduction can 
| be rapid; the successful introduction and application 
| of many of the devices must,depend on international 
| collaboration. In the civil aviation and mercantile 
| marine fields, for example, many radio aids to naviga- 
| tion, ete., can only be fully effective if introduced on an 
| international basis and with international agreement 


} 


of the military equipment here and in Germany, was | senior radio production officers of the three Supply | in regard to the wavelengths, etc., to be employed and 


doomed to be obsolete before the great clash came. 


Services. They meet frequently and infermally to 


|in regard to standardisation of the facilities. It will 


Radiolocation, by far the most important national asset discuss together the ways in which each individually, | be difficult to plan a scheme of radio communications for 
ever to emerge from the National Physical Laboratory, | acting within the prescribed policy, can best act | post-war commercial aviation services until some 
was a natural but not inevitable synthesis of techniques | executively within his own Department to implement | tentative agreement is reached as to the part which 


developed within the Radio Research Board’s pro- 
gramme. 


the plan of production. The members of the Executive 


| British interests are to play in such services. The 


It re-vivified the laboratories of the defence | are Captain Sir Philip Bowyer-Smyth for the Admiralty, | British Government intends to ensure, however, that 


services. The wisdom of Sir Edward Appleton and of | Sir Geoffrey Burton for the Ministry of Supply, and | this country will play in all these spheres a part worthy 
Sir Henry Tizard and his colleagues of the Tizard Com- | Sir Robert Renwick for the Ministry of Aircraft Pro-|of its past achievements and its present strength. 


mittee, supported as they were by the Government | 
and its highest advisers, not only contributed to save | 
our country, but to the reshaping and enlargement of | 
the radio industry, and we must not be ungrateful to | 
them or to the industrial and other pioneers who: did | 
the foundation work before the war. 


duction. The Executive has a planning and co- 
ordinating staff under the Co-ordinator of Radio Pro- 
duction, Mr. Saunders, and it directs the work of the 
Inter-Service Components Committee, the Inter-Service 
Valve Production Committee and the Inter-Service 


There are other outlets for radio production which 
need not necessarily await the solution of international 
problems. Immediately after the war, there is likely 
| to be a very large demand for broadcasting receivers 
| to replace obsolete and worn-out sets, to say nothing 


| Radio Equipment Production Committee. Finally, the | of the old and new markets overseas in which we shall 


From all this I offer for your consideration a far- | Board has the Central Radio Bureau, for the important | require to participate. 


reaching deduction, or, if you like to put it so high, a | interchange of scientific and technical information with | 


moral It is this. Many people go about claiming | 
that the State should control all research. Others say | 
that the State should take its hands off altogether. [| 
say that only foolish men will make either of these | 
claims. 
refutation of both of them. 
motives. Subjects and objects in the sphere which now 








* Speech by Mr. G. M. Garro-Jones, M.P., Parliamen- | 


tary Secretary to the Ministry of Production, at a meeting | mitters, and communications equipment for marine | radio entertainment. 


of the Radio Industries Club at the Connaught Rooms, 


London, on Tuesday, July 27, 1943. Abridged. 





our Allies. 


Technical progress on very short wavelengths, re- 
| sulting from war-time research and development, has 


In pre-war days, the annual turnover of the British | opened up the possibility of new national broadcasting 
Radio Industry was about 25 million pounds. About 80 | services of a quality which was unobtainable in the 
specialist firms were engaged, most of whom were pro- | overcrowded pre-war long-wave and medium-wave 


The development of radio is a conclusive | ducers of radio broadcasting receivers—the output of | broadcast bands. 
Men work from varying | which was about 1} million sets a year—and about | up great possibilities in the field of television services. 


80 per cent. of the industry was devoted to this class 
of work. The remaining 20 per cent. was devoted 
principally to the production of broadcasting trans- 


use and for long-distance commercial radio services. 
Nearly the whole of the effort was directed towards 


Similar developments have opened 


| It is more than possible that television, with its im- 

proved definition of image, may at no distant time 
| accompany sound broadcasting as the main form of 
The post-war outlook for the 
|radio industry, therefore, is more assured and clear 
| than that facing many other war-time industries. 
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POST-WAR TRANSPORT 
AIRCRAFT.* 


By Dr. Epwarp P. WaRNER. 
(Continued from page 96.) 


THE most complete and most recent of American 
traffic surveys indicates that, in 1940, the movement 
by air between major cities in the United States over 
a distance of 1,000 miles or more typically ranged 
around 20 per cent. of the total travel between the same 
points by rail and air together. The ratio of air travel 
to surface travel decreases with decrease of distance, 
but for distances as short as 200 miles it was still around 
11 per cent. The figures given in Table I, herewith, 
include no transient traffic; they relate only to 
travellers whose journey originated in one of the cities 
named and terminated in the other. 


TABLE I.—InNTER-Crty Rall anpd 


No. of 
Airline Inter-City 
Routes Distance Railroad 
(Miles) Passenge 












New York-San Francisco 30,683 
New York-Los Angeles 26.975 
New York-Seattle 4,231 
Kansas City-Los Angeles 6.970 
New York-New Orleans 9,399 
New York-St. Louis ‘ 838s 28,023 
San Francisco-Seattle 693 
St. Louis-New Orleans 606 
New York-Detroit 406 
Los Angeles-San Francisco 327 
New York-Washington 214 
New York-Boston Is4 545,533 
New York-Philadelphia 05 1,508,011 
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From these general assumptions on the growth of 

traffic, and upon the hypothesis that a 20-passenger LABOUR NOTES. 

aircraft will be the smallest which can be operated with Ir was announced at the annual conference of the 
enough economy to compete with highly efficient | Transport and General Workers’ Union in Edinburgh 
surface transport, there would appear likely to be a | last week that the delegates had ratified the agreement 
post-war need for about 80 departures of aircraft of that | entered into, by the executive, with the Amalgamated 
size from New York between 5.30 and 6.30 each after- | Engineering Union, the National Union of Genera! and 
noon, flying to about 40 different cities as first points | Municipal Workers and the Iron and Steel Trades 
of call. With 40-passenger aircraft only about half | Confederation, regulating the relations of the fou 


as many departures would be needed. The problem organisations in a joint effort to obtain 100 per cent 
of airport capacity would be relaxed; but about 25 | trade-union organisation of women employed in engi. 
of the 40 cities which could reasonably expect to have neering. On the proposal of a London woman delevate. 
the advantages of non-stop connection with New York | 4 resolution was carried unanimously calling for ~ the 
by the smaller aircraft would be likely to lose it with | rate for the job ” for women doing men’s work, a rate of 
the larger. If, on the other hand, a mixture of 10-| wages for women’s normal work conforming to an 


passenger, 20-passenger and 40-passenger aircraft adequate standard of living, and adult status at Is fo, 
could be used, with the selection of each route depending | Women performing adult work. 
on the amount of traffic, one may foresee a justification 


rf B dem . . = me. | a 
for about 15 departures of the largest type, 50 of the Mr. Deakin, the acting general secretary of the Trans 
port and Genggal Workers’ Union, said in the course of 
a discussion at Edinburgh, that the Minister of Labou 
, | and National Service had spoken of the need for indus 
po Fare | tries to examine their own problems of reconstruction 
for increase ee Inter-City Air Passenger Certain industries had done that in full consultatior 
intravel =| Sept., 1940 Passengers Journeys =| with the trade unions. In the tin-plate industry, how 
from 1933-40 | by alr ever, which had suffered from depression probably more 
7 - than any of the staple industries, the employers had 
|} said to the trade unions: “ We will prepare a plan, 


Aim TRAFFIC IN THE UNITED STATES. 


same 


Corrected Inter-City Estimated 


Air Total of 1940 


| 
| 
| 
| 





13-1 

23-4 and, when we have done so, will submit it to you for 

=. 4 | your consideration.”” That was not good enough ; the 

21-3 | trade unions had a definite point of view to expres 

15-4 the subject of the location of industry. 

26-9 

11-8 

21-5 

A4-2 In his opening address to the conference of the Trans 

+ ~ | port and General Workers’ Union, Mr. H. J. Edwards, 
2, 20.680 0-8 the President, said that the organisation stood for th: 





establishment of fair wages and a decent standard of 





The short routes included in this Table offer the 
closest analogy between American and British con- 
ditions; and American experience contradicts the 
frequent presumption that the aeroplane is primarily 
a vehicle of long-distance transport, and that short 
routes can flourish only where water or some other 
exceptional obstacle to surface transport intervenes. 
Aircraft offer the most impressive economy of time over 
long distances; but more people want to travel for 
short distances than for long ones. Even between 
New York and Philadelphia which are, respectively, 
about the size of London and somewhat larger than 
Birmingham, and no farther apart than those two 
cities, and with the best inter-city railroad service in 
the United States, more than 75 passengers a day 
were already being carried by air in 1940, exclusive 
of any transit passengers for whom the New York- 
Philadelphia flight constituted only a part of their trip. 

During 1938-41, passenger movement by air within 
the United States was increasing at an average rate 
of a little more than 40 per cent. per annum. No such 
rate of increase could be maintained indefinitely ; but 
I see no reason why the airlines should not, within a 
very few years, be handling at least two-thirds of 
the total pre-war rail and air traffic over distances of 
1,000 miles or more, and a quarter of the existing 
traffic on routes as short as 200 miles. There will be 
a substantial amount of additional travel by passengers 
making long-distance trips that they cannot now spare 
the time to make; and, over shorter distances, some 
travellers who now prefer the private motor car to the 
railway will be won back to the common carrier by the 
superior speed and comfort which the airline can offer. 
The war is so changing economic structures and so 
altering the habits of individuals and industries as to 
make detailed prophecy very hazardous, but it does 
not seem unreasonable to anticipate that passenger 
traffic by air over trans-continental distances will be | 
as much as 120 per cent. of the total of the air and rail | 
traffic between the same points in 1940; while over 
200-mile distances a corresponding ratio might be 
around 50,per cent. There will, of course, be further 
increases in total traffic flow due to the addition of 
new points not now served. In American experience, 
the number of passengers by air is roughly proportional | 
to the product of the two populations connected and 
inversely proportional to the distance between them, | 
at least for distances of 200 miles or more. London has 
a somewhat larger population than New York; 
Liverpool is about the size of Boston. The London- 
Liverpool distance is almost exactly equal to the New 
York-Boston distance; and if we may look forward 
with some confidence to handling an average of 2,000 
passengers a day by air between New York and Boston, 
plus the transit traffic passing through those points, 
it would seem reasonable to expect that the London- 
Liverpool traffic would be of the same order. 





* The 31st Wilbur Wright Memorial Lecture, delivered 
before the Royal Aeronautical Society at a meeting held 
in London on May 27, 1943. Abridged. 
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| the world. The estimated total resources of bauxite in 


life for all workers, continuity and security of employ 
ment or adequate maintenance during unavoidab|k 
unemployment, maintenance of that control of industry 

Of the passengers whom these aircraft would b« necessary to restore the balance in the change-over 
carrying as they left New York, present experience from war to peace-time industry, prevention of rising 
indicates that approximately two-thirds would be | Prices at the end of the war in goods and services in 
travelling a distance of less than 400 miles, roughly short supply, regulation of export trade, demobilisatior 
corresponding to the radius covered by operations from | 2 such a way that employment is reasonably likely for 
London to points within the United Kingdom, France, those returning to civil life, maintenance of a prosperous 
Belgium, and the Netherlands. The population within agricultural industry, and payment of the rate for the 
a 400-mile radius around New York is 45,000,000 ; | J0> without regard to sex. 
that of the United Kingdom about the same; and 
American experience with the growth of local traffic, 
up to 1941, suggests that internal services alone will 
create a need for some 50 to 100 transport take-offs 
from London with aircraft of 20-passenger capacity 
or larger within the busiest single hour of the day. 
If the minimum usable size of the transport aircraft 
can be reduced to the ten-passenger level, the number 
of justified schedules, for London as for New York, 
should be nearly doubled. 

In summary, I believe that certain general con- 
clusions will apply either to London or t@ New York, 
or to any other city of large population, namely (1) the 
number of points that can be given through service 
will vary very rapidly with the minimum size of air- | 
craft that can be efficiently and economically used ; 
(2) the number of air transport schedules that will be 
needed during the busiest part of the day will seriously 
overtax the capacity of a single airport by existing 
standards; (3) If future development should make it 
feasible to operate aeroplanes of as little as ten- 
passenger capacity on reasonable economic terms the 
number of schedules that would be justified and re- — 
quired would so increase that not only London and The Daily Herald states that Messrs. Morris Motors. 
New York, but a number of smaller cities as well. | | imited, Cowley, has entered into an agreement with 
would almost certainly need at least two or three | the Amalgamated Engineering Union under which full 
independent airports for passenger transport service | facilities are provided for the discussion and settlement 
alone, quite apart from any provision that might be | o¢ aj] questions concerning conditions of employment. 
made for other classes of flying; and (4) the extent | Other unions having members in the various Morris 
to which such duplication of airports will actually be | undertakings will be able to participate in the arrange- 
required will depend upon the extent to which air| ment. Effect is given to the national agreement 
traffic control is improved through the application of establishing Joint Production Committees, and a com- 
wartime experience, and in particular upon the accuracy | mittee of workers and managements is to be formed to 
and certainty with which pilots can be instrumentally | .ontrol the welfare organisation of the Company. 
advised of the location and distance and direction of . 
movement of other neighbouring a‘rcraft, which they 
cannot see, without being exclusively dependent [ The United States Office of Price Administration has 
upon communication of such information from the | made public figures showing that since January 1, 1941, 
| weekly wages in manufacturing establishments have 
|} increased by 28-9 per cent. after allowance has been 
| made for the rise in the cost of living. As a conse- 
| quence, public opinion is said to be backing the efforts 


| of the authorities to resist further increases. 


middle size, and 50 of the smallest, within the busiest 
hour of the day. 


A proposal to admit women employed in the industry 
as members was discussed at a recent conference of 
representatives of the National Union of Foundry 
Workers, in Manchester. The national council was in 
structed to examine the position and put its views 
before the 42,000 members and then take a vote on the 
question. Another resolution adopted by the confer 
ence proposed that one big union should be formed for 
the whole industry. Steps have already been taken in 
this direction, as the question of uniting with the two 
large Scottish moulders’ unions is about to be balloted 
on 


Major Lloyd George, Minister of Fuel and Power, 
stated in the House of Commons last week that of 
706,000 employed in the coal-mining industry, 545,000 
worked underground and 161,000 on the surface. The 
respective figures, for boys under 16, in December, 1942, 
were 8,803 and 10,960, and for youths between 16 and 
18 years of age, 21,225 and 12,396. 


ground. 


(To be continued.) 








INDIAN Deposits OF BAUXITE.-—It is stated in a recent | 
issue of the Indian Journal of Scientific and Industrial 
Research that the bauxite deposits of India are as large 
and their quality as good as those of any other country in 


| In the industries covered by the statistics compiled 
| by the Ministry of Labour and National Service, the 
| changes in rates of wages, reported to have come into 
India are given as 250 million tons and the higher grades | operation in Great Britain and Northern Ireland during 
| June, resulted in an aggregate increase estimated at 


of the ore are stated to be entirely suitable for the produc- 
| about 110,0001. in the weekly full-time wages of nearly 


tion of aluminium. 
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690,000 workpeople and in a decrease estimated at | 
about 7001. in those of 26,500 workpeople. These 
figures do not include the effect of the increases in the 
statutory minimum rates of agricultural workers in 
England and Wales and Northern Ireland. 


(he industries and services in which rates of wages 
were increased during June included the railway service ; 
iron and steel manufacture; iron-ore mining ; tin-plate 
manufacture ; heating, ventilating and domestic en- 
gineering ; linen and cotton handkerchief, etc., manu- 
facture in Northern Ireland; seed crushing and com- 
pound and provender manufacture; the baking trade 
in England and Wales, and manufacture. 
Slight decreases were reported in coal-mining in War- 
wickshire, iron-ore mining in Cumberland, the iron and 
steel industry in the Midlands and the West of Scotland 
und a few other industries. 


tobacco 


In addition to the classes of workpeople covered by 
the foregoing figures, youths, boys, women and girls, 
employed in agriculture in England and Wales, received 
increases of varying amounts as the result of the raising 
of the statutory minimum weekly rates for youths and 
boys in most areas, and of the extension of guaranteed 
minimum weekly rates for women and girls to all areas. 
In Northern Ireland, the statutory minimum rates for 
men employed in agriculture were raised by 3s. a 
week with smaller increases for youths and boys. 


Of the estimated total increase of 110,0001. in indus- 
tries other than agriculture, about 19,0001. was due to 
arrangements made by joint standing bodies of em- 
ployers and workers, 3,0001. to the operation of sliding 
scales based on fluctuations in the official cost-of-living 
index number, and 4,0001. to arbitration awards. 
Most of the remainder was the result of direct negotia- 
tions between the employers and workpeople or their 
representatives. Most of the estimated decreases of 
7001. took effect under the operation of sliding scales 
based upon the official cost-of-living index number. 


lhe number of disputes involving stoppages of work 
reported to the Ministry of Labour and National 
Service as beginning in Great Britain and Northern 
Ireland during June was 123 as compared with 161 in 
the previous month and 144 in June, 1942. In these 
123 new stoppages, about 27,700 workpeople, were 
directly involved and 6,000 workpeople indirectly 
involved—thrown out of work, that is, at the estab- 
lishments where the stoppages occurred, but not them- 
selves parties to the disputes. In addition, about 
6,100 workpeople were involved, either directly or 
indirectly, in 14 disputes which began before June and 
were still in progress at the beginning of that month. 
The number of disputes in progress in June was thus 
137, involving about 39,800 workpeople, and the aggre- 
gate number of working days lost during the month is 
estimated at 112,000. 

Of 122 stoppages which ended in June, 49, directly 
involving 9,800 workpeople, lasted not more than one 
day. Thirty, directly involving 4,600 workpeople, 
lasted two days; 13, directly involving 2,000 work- 
people, three days; 19, directly involving 5,200 work- 
people, from four to six days ; and 11, directly involving 
19,900 workpeople, over six days. 


Of the 123 disputes which began in June, 27, directly 
involving 6,500 workpeople, arose out of demands for 
increases of wages; 9, directly involving 900 work- 
people, out of proposed reductions of wages; 28, 
directly involving 3,900 workpeople, out of other wage 
questions ; 3, directly involving 200 workpeople, out 
of questions relating to working hours; 17, directly 
involving 3,500 workpeople, out of questions respecting 
the employment of particular classes or persons; 28, 
directly involving 5,300 workpeople, out of other 
questions concerning working arrangements, and 4, 
directly involving 300 workpeople, out of questions of 
trade-union principle. Five stoppages, directly in- 
volving 2,000 workpeople, were in support of demands 
for allowances of clothing or food, and two, directly 
involving 5,100 workpeople, were in sympathy with 
employees who had been prosecuted for absenteeism, 
or for otherwise impeding the war effort. 


Final settlements of disputes terminating in June 
were effected in the case of 104 stoppages, directly 
involying 34,800 workpeople. Of these disputes, 17, 
directly involving 2,300 workpeople, were settled in 
favour of the workpeople; 65, directly involving 
26,900 workpeople, in favour of the employers, and 
22, directly involving 5,600 workpeople, resulted in | 
compromise. In the case of 18 other stoppages, in- | 


negotiations. 
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CYLINDRICAL CUPS.* 
By Proressor H. W. Swirt, M.A., D.Sc. 


Or the various methods of mechanical plastic form- 
ing which have assumed such importance in modern 
repetition manufacture, the pressing of metal sheet has 
probably presented more technical difficulvies to the | 
engineer, as distinct from the metallurgist, than any | 
other. That so many of these difficulties have been | 
oyercome in practice is a tribute to the observation, 
ingenuity, and perseverance of the press-tool designer | 
and press-shop technician rather than to the success of | 
the theoretician and experimental researcher. A good | 
deal of work on the mechanical problems of drawing | 
has been carried out during the past 20 years, mostly | 
in Germany and America, but, in the main, the con- | 
clusions of earlier experimenters have frequently been 
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conflicting, and their results difficult to correlate, if not 
| actually misleading, because of the disregard of impor- 
tant factors in which they themselves were not pri- 
marily interested. It was for this reason that the 
Research Committee of the Institution of Automobile 
Engineers, in sponsoring the investigations from which 
the material of this paper is principally drawn, endorsed 
the view that these should consolidate ground already 
covered before attempting spectacular advances. More- 
over, having regard to the complexity of the problem 
and of the numerous factors involved, it was agreed 


that in its earlier stages the work should be based on a | 


| form of pressing in which the essential features of draw- 
ing are embodied in the simplest possible manner—the 
cylindrical cup. This form of pressing is, moreover, 
of considerable practical importance, particularly in 
|connection with multi-stage drawing. In its initial 
| stages the investigation was naturally concerned with 
the drawing of a cup in a single operation from a flat 
| circular blank, and most of the results of this work were 














* Paper read before the Institution of Engineers and 


volving 6,700 workpeople, work was resumed pending | Shipbuilders in Scotland, on Tuesday, April 13, 1943. | puckering. 
Abridged. 
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incorporated in a paper, referred to later, presented and 
discussed in 1940. Thereafter the investigation was 
extended to the second stage of drawing of cylindrical 
| cups, and it is an account of this work which the 
Institution of Automobile Engineers has allowed the 
author to communicate in the present paper. Since 
the principles of second-stage or re-drawing embrace 
the principles of first-stage or initial drawing, and 
since the production of a two-stage cup embraces 
both it is natural that any treatment of two-stage 
drawing should give some account of both stages. 


| Some account of the initial drawing operations and 


some restatement of certain of the results established in 
the earlier work is, therefore, now included. 

Drawing from a Flat Circular Blank.—In order to 
judge the significance of experimental results it is 
necessary to visualise the mechanism of the drawing 
process and the types of strain involved. Considering 
the drawing-in of the metal in its own plane, regardless 
| of the bending over the edge of the die into cylindrical 
| form, the material is clearly subjected to a radial tensile 
| strees which will vary from nothing at the outer rim 
| toa maximum at the brink of the die. At the same time 
| there is induced a compressive stress in the hoop direc- 
| tion which is the principal cause of the reduction of 
| circumference as the metal is drawn inwards. The 
| lateral stress across the thickness of the sheet depends 
on the blank-holding arrangements employed and as a 
rule is comparatively small. These stresses are defined 
|in Fig. 1, herewith. With any suffix, D = 2R and 


<i — ae _ Pr— Pe 
d=2r. The principal shear stress is s = —>—. 


| The notation adopted is defined in the illustration. The 
| changes in dimensions of any element of the blank are 
| determined by these three principal stresses and by the 
| plastic properties of the material. An analysis shows the 
general type of distribution of radial and hoop stresses 
in the case of (a) a non-hardening material and (b) a 
| material with a constant strain-hardening factor follow- 
ing a definite yield stress. In each case the treatment 
| neglects any change in thickness of the sheet for pur- 
| poses of stress calculation (as do all treatments hitherto 
| published) and assumes that shear stress is the criterion 
‘< plastic flow. The stress distribution predicted by 
| this analysis is shown in Fig. 2, herewith, and Fig. 3, on 
| page 138, for non-hardening and hardening materials 
| respectively, and although the curves would be an un- 
| safe basis for quantitative discussion they give a useful 
| general picture of the changing conditions in the blank 
| during the process of drawing. At and near the rim, at 
any period of the draw, the hoop compressive stress is 
markedly greater than the radial tension. At the rim 
itself the hoop compression coincides in fact with the 
| effective yield stress of the material. At points farther 
from the rim the radial tension increases while the hoop 
compression tends to diminish, until a point is reached 
(if the annular drawing surface extends to a sufficiently 


| small radius) where the tensile stress exceeds the com- 


pressive. Except at points near the inner radius in 


R 
| | the early stages of a severe draw (> small ), the 
r 


| 0 

maximum tensile stress p; is considerably less than the 
maximum stress-difference (pr -- po), which connotes 
the flow stress of the material. The radial tensile 
stress in that material which at any instant is reaching 
the inner drawing radius R, can be read from the appro- 
priate curves. In general, this “ drawing tension ” 
| decreases as the draw proceeds, but with larger drawing 


R, ; : r 
ratios —° and higher rates of strain-hardening an 


R, 

initial rise may occur during the early stages of the draw. 
The maximum value of the drawing tension for any 
given punch diameter 2 R, increases with the blank 
| diameter 2 R, in an approximately linear manner. 
| From these observations we may deduce certain 
| general results of direct importance in the process of 
drawing. Since, in regions where the hoop compression 
| exceeds the radial tension, there will be a resultant 
| tendency of the material to thicken, while in regions 
where tension predominates the tendency will be to 
| thin, it follows that thickening is to be expected at all 
| stages of the draw at points near the rim, while initial 
| thickening followed by thinning may occur at interme- 
| diate radii, and thinning without preliminary thicken- 
| ing at points which are initially near the brink of the 
| die in a severe draw. Since, although by hypothesis 
it is the stress difference which controls plastic deforma - 
tion, tensile stress is the operative factor as regards 
| ultimate rupture, it fellows that the weakest place in 
| the annular dies at any time during drawing is at the 
| inner radius, and that the most dangerous period is at 
lor near the commencement of the draw, when the 
| radial drawing stress at the inner radius has its greatest 
| value. The existence of a high hoop compressive stress 
|in the outer region of a thin blank wil] clearly cause a 
disposition to buckling of the blank in waves with radial 
crests. Hence the thinner the blank the greater is the 
need for a blank-holding arrangement to suppress 


A blank holder is usually a necessary evil. In 
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restricting puckering, or still more in restricting actual 
thickening of the blank in drawing, it necessarily applies 
a lateral pressure which increases the important radial 
tension because of the friction on both surfaces of the 
blank. If puckering is allowed to develop, it either 
spoils the shape of the drawn cup or involves drastic 
action between the punch and the throat of the die ; or, 
more frequently, both. Hence the best blank-holder 
is that which induces the least force necessary to reduce 
puckering to an innocuous limit. Of the two general 
types of blank-holder, the one which applies a constant 
force (frequently pneumatic) can be adjusted to suit 
the conditions, but applies its force, and therefore 
increases the drawing force, throughout the draw. On 
the other hand, the type which allows a positive and 
limited clearance, although sensitive to differences in 
blank thickness, only applies such force as is required 
from time to time. Since, on account of inherent 
thickening, this tends to increase during the earlier 
part of the draw, it is not at its maximum when the 
drawing stress has its greatest value. Hence the well- 
designed positive holder should reduce the drawing 
capacity less than the pneumatic holder. In either 
case the effect on the drawing force can be minimised 
by efficient lubrication. 

The pure drawing action so far discussed does not 
give a complete picture of the drawing process even 
in its essential features ; nor does it define the greatest, 
and therefore critical, tensile stress in the material 
At or near the inner drawing radius, the metal is drawn 
out of the plane of the blank over the lip and through 
the throat of the die before becoming part of the walls 
of the pressed cup. The distortion and stresses 
involved in this section of the drawing process are more 
complex than those in the “ plane drawing " region. 
Three different actions are, in fact, superposed : (1) the 
true drawing action continues to the radius of the throat 
of the die; (2) the movement of the material under 
tension over the profile surface of the die induces a 
coil-friction effect, which of itself demands an increased 


tension in the cylindrical walls at the throat of the die ; | 


(3) the material is bent to the profile of the die and 
subsequently re-straightened. 

The continued drawing to the throat radius R, does 
not follow the same law as the true radial drawing, 
since there is an angle of taper due to the die profile, 
which becomes progressively more acute as the throat 
is approached. This angle of taper has a marked 
effect on the theoretical drawing stresses and has been 
considered in a simple case in connection with redraw- 
ing through a tapered die. The case of varying taper 
does not lend itself to simple analysis, but the general 
effect will clearly be similar. In the simple case 
referred to above, it is shown that the more acute the 
taper of the die the more rapidly does the radial tension 
increase for a material of given properties ; in short, 
the more predominantly tensile does the stress system 
become. Since this action occurs (particularly during 
the earlier stages of the draw) at small values of the 


r . . 
ratio —’ when the conditions would in any case be 


To 
predominantly tensile, the superposition of the taper 
effect is likely to give rise to quite severely tensile 
conditions, and therefore to an increased tendency for 
thinning to occur over the die radius. 

The direct effect of coil friction is to increase the 
necessary tension at the throat of the die by a factor 
e* where yu is the effective coefficient of friction and 
6 the angle (90 deg. in the case of a flat blank) through 
which the material is bent by the die. Apart from any 
concomitant effects, the tensile stress in the walls at 
the throat of the die will therefore be greater by this 
ratio than the maximum value calculated for pure 
drawing. Since the factor has a value of 1-17 if 
p = 0-1, and 1-37 if » = 0-2, and since this factor 
is directly reflected in the drawing stress in the walls, 
it is clear that efficient lubrication of the profile radius 
of the die is a matter of great practical importance. 

The physical action of bending and unbending, 
which is superposed on the “ radial” tension due to 
drawing and coil friction, causes further temporary 
extensile overstrain in the outer fibres and some tem- 
porary relief in the inner fibres on the curve. With a 
metal thickness of 0-038 in. and a die profile radius of 
} in., this additional overstrain is about 7 per cent., 
with a corresponding relief in the fibres in contact with 
the die. The material on the outer surface will there- 
fore be subjected to a temporary additional stress, while 
the increased overstrain will cause greater strain- 
hardening on this than on the inner surface. Conse- 
quently, when unbending occurs at the end of the curve 
in the throat of the die, the less hardened fibres in 
contact with the die will stretch more than the opposite 
fibres will contract, causing a resultant thinning of the 
material and leaving a residual non-uniform stress 
distribution across the walls. The work involved in 
this additional bending deformation will naturally | 
demand an additional drawing force. 

Such a complex succession of strains is not amenable 
to quantitative analysis, but experimental evidence is | 
available which leaves no doubt of the substantial 
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truth of the arguments. Measurements of thickness 
at various points at different stages of the draw show 
that the metal is definitely thinned in passing over the 
die radius and that the thinning of the walls is greatest 
when the radius is small. Determinations of residual 
stresses in the walls of the drawn cup (by cutting strips 
and measuring the strains due to relief of stress) show 
that bending stresses of the order of the yield stress of 
the hardened material are present, particularly near 
the rim, where the metal is thicker and under lower 
average tension when passing over the die radius. The 
maximum punch load required to draw under other- 
wise identical conditions is consistently less with a die 
of generous radius. This bending action will naturally 
be more severe in cases where the blank has become 
puckered during drawing, so that, apart from any iron- 
ing interference from the punch in the throat of the die, 
the drawing force will necessarily be increased by thes 
puckers. 

Since the effects of bending are undesirable from the 
standpoint of drawing capacity, it is to be supposed 


Fig. 3. 
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that the profile curvature of the die should be as 
generous as possible. Up to a point, this is in full 
accordance with practical experience, although the 
improvement in drawing capacity with increased radius 
becomes slow when this radius exceeds about 6 T; but 
if the radius is made too great another danger arises. 
When the rim of the blank is drawn on to the die radius 
it is generally deprived of the restraining action of the 
blank-holder, and since it is also becoming subject to 
bending out of its plane the conditions are specially 
favourable for buckling. Hence the danger of pucker- 
ing sets an upper limit to the desirable die radius. 
This limit clearly increases with the meta! thickness | 
and with the die diameter, but the theory has hitherto 
proved intractable. Over the chief range of practical 
importance, Sachs has suggested a limit r 20 T, but | 


1 l ponent “A 
with values of > = this limit is high. Since the 
» | 
advantages of a die radius greater than 6 T are small, it 
is suggested that a value between 6T and 10T is| 
suitable for most purposes. 
Although the form of the punch has not entered into 


the dis@ussion of the plane drawing process or of the | 
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conditions over the lip of the die, its influence on the 
drawing process as a whole is quite as important xs that 
of either the blank-holder or the die profile, anq 
| commences at an earlier stage. The essential fun, tion 
|}of the punch is to transmit the necessary drawing 
| force, which is prescribed by the conditions ready 
| discussed, with as little danger as possible to the 
| material being drawn and without prejudicing the 
perfection of shape of the resulting cup. The punch 
| profile assumes importance before drawing proper 
commences, for with ordinary drawing ratios a con. 
siderable penetration occurs by “ cupping ” before any 
significant drawing-in occurs at the rim. The condi. 
tions during this cupping period are basically similar 
to those in the Erichsen or similar cupping test ; the 
material under and near the punch head is stretched 
and the radial tensile stress rises until it becomes 
sufficient to induce a hoop compression in the outer 
rim of the blank equal to its yield stress. Thereupon 
drawing proper commences and any further bedding 
round the punch profile is completed in parallel with 
this drawing. 

The stresses and loads under the simplest geometrical] 
conditions—a sharp clamped edge and hemispherical. 
headed punch—have been examined and load penetra. 
tion characteristics are derived for certain cases. The 
form of these curves is in general accord with experi- 
mental results. When a die with a profile radius 
replaces the sharp clamped edge the conditions are 
modified and, since the unsupported zone becomes pro. 
gressively narrower with increasing penetration, the 
load rises more steeply than in the case examined 
Moreover, when a punch is used having a flat head with 
transition profile radius to the walls, the stress condi 
tions in the blank over its surface are less easy to predict 
The general form of the load ‘penetration curve is not 
likely to be affected and the “ radial ” tensile stress at 
the point where the blank leaves the punch radius is 
fixed in terms of the load, but the distribution of stress 
over the surface of contact is complex. 

During the process of drawing proper, the punch 
continues to transmit the drawing force to the sheet 
metal. So long as a net radial clearance exists between 
the punch and the throat of the die, the whole of this 
force will be transmitted through the head of the punch 
(by a distribution of pressure which is not easy to 
determine) and thence by tension in the walls of the 
incipient cup to the material at the throat of the die 
The value of this wall tension is determined by the 
demands of drawing from the blank and is therefore 
unaffected by the profile of the punch, but the local 
stress in the material over the head of the punch is 
clearly dependent on the distribution of the transmitted 
pressure and on the bending induced by the punch 
profile. The more generous the curvature of this profile, 
the more equable will be the pressure distribution and 
the less severe the bending strains and stresses. Hence 
the intrinsic strength of the base of the cup, as measured 
by the maximum punch load which it can transmit, is 
improved by generous profile curvature. Moreover, for 
a given punch load, the local thinning at the base, 
which is due to a combination of bending and direct 
tensile stress, will be most severe with sharp punch 
curvatures. 

If for any reason or at any stage of drawing the 
clearance between punch and die is insufficient to allow 
free passage of the drawn material, the conditions of 
force transmission are fundamentally changed. Part 
at least of the punch load is then transmitted by traction 
under pressure between the punch and the material in 
the throat of the die, so that the load transmitted 


| through the head of the punch and the walis of the cup 


is correspondingly reduced. At the same time, owing 
to the excessive frictional conditions and increased 
plastic flow involved in the thinning of the material to 
enable it to pass the throat of the die, the actual punch 
load and the wear at the throat of the die may both be 
substantially increased. In cases where the interfer- 
ence is considerable it may easily happen that practic 
ally the whole of this enhanced punch load is trans- 
mitted by this process of “ ironing ” through the metal 
at the throat of the die, and, since there is no reason 
to anticipate discontinuity in the effect, it is to be 
expected that ironing will always tend to reduce the 
tension in the cup walls. Experimental evidence, 
though indirect, is in full agreement with this expecta- 
tion. 

Conditions of ironing will not only arise in cases 
where the radial clearance is less than the initial thick- 
ness of the blank but may arise during the later stages 
of a draw, when the metal reaching the throat of the 
die has been thickened by drawing or where it has 
become wrinkled by puckering. The incidence of such 
ironing is clearly visible on the punch-load/penetration 
diagram, and the increase in punch load may be such 


| that the ironing load exceeds the normal maximum 


drawing load, which occurs earlier in the draw. It need 
not, however, prejudice the success of the draw, and 
may actually produce a more perfect geometrical shape 
in the drawn cup. Since the experimental work 
covered by this paper has been primarily concerned 
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the phenomena of pure drawing, clearances have | 


been arranged to avoid ironing except at the end of a} 


draw, and for this purpose a net radial clearance of 
0-4 T has generally been adopted. 

In general, a drawing operation will be successful 
so long as the punch load transmitted by the walls of 


the cup does not exceed the tensile strength of these | 
walls. With a punch of given diameter, the maximum | 


punch load increases with the blank diameter in an 
apy roximately linear manner, and when other condi- 


tions are constant the limiting value of the drawing | 


ratio 
1 
defined function of the material used. 
found to be the case with material of uniform quality, 
for a difference in blank diameter of about 2 per cent. 
is sufficient to bridge the gap between 90 per cent. 
success and 90 per cent. failures. It might be expected 
that the limiting drawing ratio could be deduced with 
some certainty by extrapolation from the maximum 
loads for two different blank diameters, with a know- 
ledge of the tensile strength of the material; but, 
owing to the suppression of contraction of the cup 
walls in the hoop direction by the punch surface, the 


10 per cent. to 15 per cent. greater than their nominal 
strength, and extrapolation therefore gives a low 
estimate of the limiting drawing ratio. 

A direct determination of the breaking load with an 
oversized blank gives a more reliable basis for extra- 
polation with most materials, but in certain cases (half- 
hard aluminium, for example) anomalies occur. It 
appears, therefore, that reliable determination of the 
limiting drawing ratio must be based on close bracket- 
ing, with extrapolation as a rough guide. The per- 
missible drawing ratio will clearly be improved by 
conditions which reduce the punch load (generous die 
curvature, lubrication between blank and die, reason- 
able blank-holding conditions) or which increase the 
effective strength of the cup walls (generous punch 
curvature) or reduce the load transmitted by these 
walls (ironing). Under suitable conditions of drawing, 
the following values of the limiting drawing ratio have 
been obtained: mild steel, 2-1; 70/30 brass, 2-2; 
93/7 aluminium bronze, 2-15; cupro-nickel, 2-2; soft 
aluminium, 2-0; half-hard aluminium, 2-05. Since, 
however, the changes in metal thickness during drawing 
are very considerable when these limits are approached, 
and since also the formation of “‘ ears ”’ in non-isotropic 
materials becomes very marked, these figures can only 


R _ 
® should therefore be a consistent and clearly | 


This is in fact 


| this “ drawing down ” period, the only material effec- 


| surface from time to time. 


be regarded as ultimate conditions on which to base a | 


margin of discretion according to practical requirements 
in the finished cup. 

Discussion and experimental investigation of the 
various phenomena involved in a single drawing 
operation from a circular blank have led to the follow- 
ing main results: (1) the punch load required to 
produce a cup of given diameter increases with the 
blank diameter in an approximately linear manner and 
increases with heavy blank-holding forces and sharp die 
radii, its maximum value occurring early in the draw 
proper; (2) the effective strength of the cup walls is 
somewhat greater than the nominal tensile strength 
of their section and increases with the profile radius of 
the punch; (3) there is a well-defined limit to the 
drawing ratio which can be obtained without 

1 
rupture, and this is reached when the punch load neces- 
sary to produce the plastic flow of deformation exceeds 
the strength of the cup walls ; (4) ironing in the throat 


of the die increases the punch load, but relieves the cup | 


walls of at least a proportion of their stress ; 
tion can be applied with advantage on the surface of 
the die over which drawing takes place, but serves no 
useful purpose between the punch and the inner surface 


(5) lubrica- | 


of the cup walls ; (6) during the process of drawing the | 


metal becomes thinner in and near the base of the cup 
and thicker in the upper part of the walls, the thick- 
ening of the walls increasing with the drawing ratio 
and die profile radius while the thinning at the base is 
mainly dependent on the punch profile and drawing 
ratio, though accentuated by a sharp die profile or any 


|although the stress distribution for non-hardening | 
| material can be deduced from the initial conditions in | 


other factor which increases the punch load; (7) the | 


tendency to strain-harden during drawing is greatest | stregs-strain relationships. The results are embodied 


near (though not at) the rim and least in the base. | 


Conditions which accentuate changes in thickness also | 


increase the tendency to harden. 

Redrawing from a Cup.—tIn order to obtain a deeper 
cup or larger drawing ratio than can safely be produced | 
with a single draw, the cup may be subjected to a 
further drawing process, commonly called redrawing, 
which may be carried out with or without inter-stage 
heat treatment. The redrawing process can be divided | 
into three periods. 
5 and 6, opposite, in which the guiding and punch | 
and die details ate those adopted in the systematic | 
experimental work to be described shortly. 


| 


effective strength of these walls is found to be some | hardness of the material in the walls progressively | 


These are illustrated by Figs 4,| portions of the curves extend only from 


During | R, R, 





With the arrangements shown, this period will be longer 
than in the initial draw, primarily on account of the 
tapered profile of the die. When penetration com- 
mences, the punch load at first rises, following the 
cupping characteristic, and so does the tension in the 
unsupported zone. This tension induces a system of 
hoop compression and when this reaches a certain | radius R, to R, and the conditions are superficially 
value the base of the walls of the cup at P begins to| similar to those during the first-stage draw; but 
draw in, so that from that point the component dis- | further examination shows that this similarity is not 
placements due to cupping and drawing are superposed | complete. 
until bedding is complete. Hence the resultant pene-| According to the conception of strain hardening 
tration before the second period, Fig. 5, is properly | adopted in the analysis from which the curves in 
established is considerably greater than in the initial | Figs. 2 and 3 were plotted, the flow stress of any 
draw. The progress of bedding in an actual case is| material which commenced at radius R, and reached 
shown in Fig. 7, on the same page, with the autographic | radius r will be defined by the cumulative hoop strain 
diagram indexed to correspond in Fig. 8. 

During the period shown in Fig. 5, material is being = 
drawn over the whole of the conical surface P Q of the | 


: ; . ; ; | drawing-down or drawing-in period; hence the flow 
die, while fresh material from the walls is being fed ‘ : sa : : 
down on to this surface as redrawing pr 4 | stress is unaffected by transition from one period to 


During another. But this does not apply to the radial drawing 
jae are ga ice eae bo . | stress. The basic equation (ii) still holds, but the 
tively under plastic action is a ng an — | boundary condition - -_ whieh, during drawing down. 
satan daiinen Gite dautall’? rome vam dha on ~~ y | applied to the initial cup radius R,, now applies to the 
J eS period in 80 Tar as tie thickness an@’| radius r, to which the rim has been drawn in at any 
a 
l+e 
1 
/\ | to radius r, and is therefore obtained by subtracting 
/ | the drawing-down value of the radial tension at r, from 
a | that at r. 
‘/\ | If in Fig. 9 the origin is transferred to the point on 
| the appropriate p, curve corresponding to r,, the current 
values of pr, py and pr — p can be read from the same 
curves as before. So far as the radial stress is con- 
cerned, it will be seen that in all cases considered this 
falls away continually as the radius r, is drawn in, s0 
that the greatest drawing stress occurs at the beginning 
| of thtts period. It will be noticed that, in so far as the 
| initial hardness conditions are uniform at the com- 
|mencement of the initial draw but not at the com- 
|mencement of the drawing-in period of the redraw, 
| the stress distributions will generally be different in 
|type from one another; but with a non-hardening 
| material the conditions in the two cases would be 
identical. 

The radial tension calculated for radial drawing is, 
| of course, enhanced by friction and by the work required 
a | to produce two (reversed) elements of bending deforma- 
\ ition. The plane friction which occurs on the die 
i | surface in the absence of any blank-holding pressure is 

. }small. The correction for coil friction depends, of 
| course, on the angle of taper of the die and, with as 
| small an angle as 30 deg. (total), is less than 3 per cent. 
| for a value of » = 0-1 and only about 5 per cent. 
|when » = 0-2. On the other hand, bending stresses 
|and strains, though very dependent on the curvature 
| imposed, are not affeeted by the angle of bending ; and, 


_— * 
es 4 AL 4 | since two separate stages of bending and unbending are 


the entry radius R, and for a material of the type marked 
(1) will increase to 8-5 tons per square inch at R, ; while 
the induced hoop compressive stress is constant at 
20 tons per square inch and the flow stress varies from 
10 tons to 14-25 tons per square inch. During the 
third period C, the outer rim is being drawn in from 








R ; , , . 
rt whether it reaches this radius during the 


instant. de, where e, corresponds 
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ts a | involved in the redrawing process as compared with 
\ ys | one in the initial draw, the effects of bending are likely 
a to be more important, at least during the period seen 
| in Fig. 5. 
| The above discussion has shown that the punch- 
| load/penetration diagram for the redrawing process 
increase ; the height of the walls merely determines | consists essentially of a rising portion corresponding to 
the duration of the period. A brief consideration of | the cupping period, with transition to drawing, the 
the forces operating will show that the conditions | Shape and height depending on the redrawing ratio 
throughout the period of Fig. 5 are basically similar to | but not on the depth of cup ; a fairly flat central portion 
those at the commencement of the initial draw; the | corresponding to the drawing-down period, the height 
radial tension and lateral pressure at the point P are | of which will depend on the drawing ratio (though 
small and the hoop compression has its flow value. | modified by increasing thickness of metal) and the 
But the material instantaneously at any radius r in | length will be determined by the depth ofthe cup ; 
the present case has undergone a hoop compressive | 2d finally, a falling curve corresponding % the draw- 
|ing-in period. Since the greatest drawing stress, and 
and is therefore in a strain-hardened | therefore the greatest danger of rupture, occurs at the 
lend of the drawing-down period, when the thickest 
| material is being drawn and bending effects are still 
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strain e = 
r 


condition, even after inter-stage annealing. Hence, 


| fully operative, it is this phase of the redrawing process 
which calls for special attention from the practical 


first-stage drawing, the case of material subject to strain- standpoint 
Ragdening teats sugnstte Coaekieetnn. : | Since, in a redrawing operation, the blank-holding 
This consideration has been based on certain assump- | 


; hi . +” | effect is negligible, any natural changes in thickness are 
tions, which are thought to be reasonable, regarding free to develop. Hence the assumption of uniform 


istributions | thickness on which the stress equations have been 
hae can | based, although conceivably valid for the initial draw 
| under certain conditions, can only be an approximation 
| in the case of aredraw. Our procedure, therefore, must 
| be, having estimated stresses on the assumption of 
| constant thickness, to estimate in turn the changes of 
thickness to which these stresses would give rise and 
then, if necessary, to reconsider our estimates of stress 
vs to allow for these changes. It may be mentioned that 
——== 1-0 to the problem has been approached analytically and 
R, | graphical methods developed by which the resultant 
is the redrawing ratio. If, for | thickening strain can be estimated for any radius 
duri the drawing-down period, or (less simply) 


in Fig. 9, above, which shows typical 
of radial, hoop and flow stresses for materials wit 
different strain-hardening characteristics. In this 
figure, curve 0 indicates non-hardening stresses ; 
curve 1, constant strain-hardening stresses with yield ; 
curve 2, parabolic strain-hardening stresses with yield ; 
and curve 3, parabolic strain-hardening stresses without 
yield. In any particular case, of course, the effective | 


” = —*, where mg 


2 
the first period, Fig. 4, which corresponds to the cupping | ¢xample, the redrawing reduction is 30 per cent., so | during the drawing-in period. 


phase in the initial draw, the base of the first-stage cup | 4,4 R, 
R 


is being bedded down on to the punch and die surfaces. 





From an expression obtained for the thickening rate 


= OF, SR SREIS GENE Cee WEE Re cans in a non-hardening material during the drawing-down 
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period it is seen that, at all points at a greater radius 
than 0-6r,, thickening tends to develop, while at points | 
(if any) nearer to the centre the tendency would be 
reversed. Hence during the drawing-down period the | 
metal thickness would continually increase until a 
radius of 0-6r, is reached, where it would attain a 
maximum and subsequently diminish. Since in prac- 
tice this reduction is not realised in redrawing, the metal | 
thickens throughout the drawing-down period. More- | 





** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 
Where inventions are communicated from abroad, the | 
Names, etc., of the Communicators are given in italics. 


remains in its extended position with the ports 37 . pen: 
thus, as the main ram moves backwards, oil trappeq 
within the subsidiary cylinder 22 can flow back thr ugh 
the ports and the bores 31 and 30. When the main ram 
19 ‘has reached the position where the end wall of the 
subsidiary cylinder 22 contacts the end of the piston 34, 
the ram presses back the piston against the spring 49 
until the ports 37 are closed. Only a small path then 
remains through the pilot port, and the sudden restriction 


over, since all the material passing over the die surface | Copies of Specifications may be obtained at the Patent | results in a rapid building-up of pressure against the ond 


in this period does so under the same conditions 

(uniform initial thickness having been assumed) the 

thickening should be uniform. When the expression for | 
the resultant thickening of a non-hardening material is 

plotted as a cutve, it is seen that the increase in thick- 

ness could theoretically reach a maximum of nearly | 
14 per cent., and that with a redrawing reduction of | 
20 per cent. the thickness of the cup walls fully affected 

might be expected to increase some 9 per cent. during 

the drawing-down period. These examples give some 

idea of the discrepancy involved in the assumption of 

constant thickness, but not necessarily the error 

involved in the stress calculations. The fact that the 

metal becomes thicker as the nominal drawing stress 

increases towards the inner radius R, tends to relieve 

this stress, owing to the greater section of metal made 

available at the inner radius to transmit the force 

necessary to draw the material from R,. From the 

standpoint of design, therefore, the thickening tends to 

add a margin of safety to the calculation. On the 

other hand, it should be pointed out that if, as is com- 

monly the case, the walls of the original cup are thicker 

towards the rim, the relief due to thickening in the 

redraw may be at least partially neutralised. 

(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 


The Blue Book, 1943. The Electrical and Engineering 
Trades Directory.—Users of publications of many kinds 
are being so well catered for that they probably do 
not fully realise the difficulties with which editors 
and publishers have to contend at the present time. 
An example of the service still being given is furnished 
by the latest edition of The Blue Book. A casual glance 
at the volume gives the impression that it differs but 
little from other issues of recent years. Essentially, 
this is the case, but modifications have had to be made 
to fit the exigencies of the time. The chief of these is 
the omission of the Geographical Section. In the 1942 
edition, this covered 153 pages, but readers have been 
given the advantage of part of the saving in other 
directions and the volume, as a whole, contains only 
136 pages less than the previous issue. The suspension 
of the Geographical Section is a war-time expedient 
only ; it will be restored in due course. The section 
was of particular value in enabling users to ascertain 
the names of electrical contractors in specific localities. 
Another modification is the rearrangement and 
modernisation of the headings in the Classified 
Section, some redundant and obsolescent entries being 
eliminated. This change has not in any way reduced 
the amount of information given and the section 
actually occupies 40 more pages than it did in 1942. 
The Trade Names Section and the Telegraphic Section | 
have been omitted. The former was very useful, but 
the latter was of less importance, as the telegraphic 
addresses given were also to be found in the Alpha- 
betical Section under the names of the firms concerned. 
A new, comparatively brief, but useful feature is the | 
introduction of a section dealing with the activities 
of the Institution of Electrical Engineers. Another 
modification, which will occasion no surprise, is that the 
price of the-volume has risen to 30s., against 25s. last | 
year. The publishers are Messrs. Ernest Benn Limited, | 
Bouverie House, Fleet-street, London, E.C.4. } 

Low's Pocket-book for Mechanical Engineers.—Not 
many years ago, it seemed that this pocket-book, com- | 
piled with such care by the late Professor D. A. Low in 
1898, was in danger of becoming obsolete from the mere | 
fact that its initial excellence discouraged attempts at 
revision ; but, 40 years after its introduction, a success- 
ful modernisation was taken in hand by Professor Low’s 
son, Mr. Bevis Brunel Low, M.A., who is lecturer in 
mechanical engineering at the Military College of 
Science. This new edition of 1938 was revised in 1942, 
and now appears in a fresh impression, with some 
further changes. Notable among these is an extension 
of the tables of equivalent temperatures, which now 
cover the Fahrenheit equivalents from — 200 deg. C. to 
3,000 deg. C., and the Centigrade equivalents from 
- 400 deg. F. to 6,000 deg. F.; and also the pages 
relating to ‘‘ The Practical Measurement of Tempera- 
ture.” The section on ‘‘ Compressed Air” has been | 
revised, and some new matter inserted in the section 
on ‘* Boilers.”’ Of the general quality of the work, it is 
sufficient to say that it fully maintains the high standard 
set by Professor Low. The publishers are Messrs. 


Longmans, Green and Company, London; and the price 
is 15s. net. 


fice Sales Branch, 25, Southampton Buildings, | 
Chancery-lane, London, W.C.2, price 1s. each. 


The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed *’ is appended. | 


Any person may, at any time within hwo months from the 
date of the advertisement of the acceptance of a Complete | 
Specification, gire notice at the Patent Office of | 
opposition to the grant of a Patent on any of the} 
grounds mentioned in the Acts. 


HYDRAULIC APPARATUS. | 


550,864. Cold-Chamber Die-Casting Machine. T. H._| 
and J. Daniels, Limited, of Stroud, and J. L. Daniels, of | 
Nailsworth, Glos. (4 Figs.) June 23, 1941.—The inven- 
tion is a hydraulic ram arrangement for closing and 
opening the die. The die consists of a fixed half carried | 
on a fixed die-table and a movable half carried on al 
movable die-table. A hydraulic main ram 19 closes and 
opens the die, the ram and cylinder 20 being embedded 
in the forward end of the machine just under the prefiller 
tank and the prefiller valve. The main ram is bored | 
axially to form a subsidiary cylinder 22 which is open at | 
the rear end and closed at the forward end. Within this | 
cylinder is a subsidiary ram 23, the forward end of which | 
is reduced in diameter. Behind the part of reduced dia- | 
meter, the subsidiary rani is slightly enlarged to form a/| 
piston 25. The rear end of the ram 23 is flanged and 
bolted to a fixed part 29 of the machine. The subsidiary 
ram is bored throughout its length, this bore 30 merging in | 
the neighbourhood of the piston 25 into a larger bore 31. 
Oil is fed into these bores 30, 31 from the hydraulic | 
pressure pump. At the same time oil is admitted to the | 
back end of the main ram 19 through a non-return | 
prefiller valve from the prefiller tank by way of a passage | 
30a, this oil being prevented from returning through the 





| has a similar lining l0a. 





prefiller valve until the return stroke of the main ram 19 
begins. This prefiller supply fills the space behind the | 
main ram so that locking preasure can be more quickly 

built up later. As soon as the main ram 19 at the end 

of its forward stroke has closed the die, oil from the main 

hydraulic supply is pumped in behind the main ram 19 | 
through a passage 306, so that locking pressure is quickly | 
built up, say, to 50 tons. The injection stroke then 

commences and molten metal is delivered into the die 

under a pressure of anything up to 10,000 Ib. per square | 
inch. After the casting process, the main exhaust takes 

place, and the prefiller valve is opened by admitting oil 

under pressure to ite operating piston from the main | 
cylinder 20. To slow down the motion of the main ram | 
19 towards the end of the return stroke, the bore 31 of | 
the subsidiary ram is fitted with a piston 34. This piston 

has an annular flange halfway along, and is solid for rather | 
more than half its length from the forward end. The | 
remainder of its length is bored down and the wall of this ' 
part is pierced by four equidistant radial porte 37. 4 | 
smaller pilot port runs obliquely through the solid part | 
of the piston to the opposite side of the flange. A com-| 
pression spring 42 is housed in the bore 31 and bears on } 
the hollow end of the piston 34. The main ram 19 is | 
shown at the end of the return stroke by which it opens 
the die. In this position the spring 42 is under maximum | 
compression, the piston 34 having been pressed back by | 
the end walj of the cylinder 22. When oil is pumped in 
to force the main ram upon its forward stroke, closing | 
the die, the oil pressure is exerted through the bores of | 
the subsidiary ram 23 upon the hollow end of the piston 34 | 
so that its solid end presses upon the end wall of the | 
cylinder 22, some oil being also admitted through the | 
pilot port. As the main ram 19 moves forward the | 
piston 34 follows it up until the central flange 35 abuts | 
upon a sleeve screwed into the end of the ram 23. The | 
spring 42 assists this movement, and afterwards main- | 
tains the piston 34 in the extended position. In this | 
forward movement of the piston 34 the radial ports 37, 
which were closed by the bore 31, are opened so that oil 
can flow through them into the space around the piston 34 | 
and through radial holes in the end of the subsidiary ram, | 
and so build up a pressure on the end wall of the cylinder | 
22, thus causing the forward stroke of the main ram 19. | 
On the return stroke of the main ram, the piston 34 acts | 
asa buffer. For the greater part of this stroke the piston | 








| back-to-back. 


wall of the subsidiary cylinder 22. (Accepted January 22 
1943.) 


MOTOR VEHICLES. 


551,503. Friction Clutch Plates. N. B. Newton. of 
London. (4 Figs.) August 21, 1941.—The inven ion 
relates to flat friction outer or driving clutch plates 
which are shaped at their outer periphery to enage 
driving splines or pins. The object is to enable resilience 
to be introduced into the construction of clutches of her 
than by means of a resilient driven plate. The flywheel 
10 has a back plate 11 and driving pins 12 on which the 
presser plate 13 slides. The construction and arrange- 
ment of the clutch springs and clutch withdrawal mechan- 
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ism are of any suitable known type. The presser plate 
has a friction lining 13a attached to it and the flywheel 
The clutch has two unlined 
driven plates 14a and 14) carried on a hub 15, the plate 
l4a being fixed while the plate 14 slides on a collar lic 
splined on the hub. Between the driven plates lia 


($61,503) 


|}and 146 is an intermediate driving plate comprising a 


pair of discs 16 and 17, each mounted to slide on the 
driving pins 12, having friction linings and arranged 
The friction linings are secured to the 
plate by two-part rivets 19 which serve also to locate 
spring members 18 arranged between the discs and to 
determine the degree of separation of the discs by those 


spring members. (Accepted February 25, 1943.) 


RAILWAYS AND TRAMWAYS. 
550,372. Electric L tive. Cr pt Parkinson, 
Limited, of Guiseley, and H. G. McClean, of Shenfield, 
Essex. (3 Figs.) October 7, 1941.—The locomotive is 
of the Diesel-electric kind where the space available for 
the engine and generator plant is necessarily restricted 





| The invention is an arrangement of power-generating 


plant which occupies as little space as possible. The 
power plant consists of two engine and generator units, 
the crankshafts of the engines 1 and 3 being directly 
coupled to the armatures of the respective generators 2 
and 4. The two power units are arranged side by side 
but reversed and overlapping. The extent of this overlap 
is in general as large as possible consistent with avoiding 
any consequent increase in the lateral separation of the 
two units. In plan one bank of cylinders of each engine 
overlaps the generator 2 of the otber unit and in the end 
elevation these banks overlap one another. To reduce 








| | @ 
ae 
(850,372) 

the overall width of the power unit to a minimum the 
generators 2 and 4 are of octagonal shape and their inner 
vertical sides and adjacent upper inclined sides approxi- 
mate in outline to the general contour of the adjacent 
side of the engine crank case and cylinder wall. The 
arrangement allows large powers to be concentrated 
within a relatively small space compared with existing 
practice, while leaving space within the normal loading 
gauge for a corridor along both sides of the power unit, 
giving accessibility to all cylinders and generators and 
space to remove the pistons without necessarily removing 
the engines from the locomotives. Parts of the inner 
sides of the engines and generators may be somewhat 
inaccessible, but some of the difficulties can be overcome 
by mounting the generator brush gear on a rotary yoke 
so that the normally inaccessible parts on the side next 
the engine can be swung into a moré accessible position 
The engines are of the high-speed type, the total weight 
of two such engines being materially less than that of one 
engine of the same total power, designed to meet the load- 
ing gauge requirements. (Accepted January 5, 1943.) 
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SHIP FLYING AND 
AIRCRAFT CARRIERS.—IV.* 


By CoMMANDER PETER BETHELL, R.N. 


THE preceding account of the development of 


ship-flying and of the aircraft successively employed 


may assist the reader in considering the later 


evolution of aircraft-carrying ships. Some of the 
principal characteristics possessed by such ships 
by virtue of their function as aerodromes have 
already been described, and it remains to discuss 
the other leading features. The most obvious 
feature is that of size, and here two cavernous 
pitfalls await the commentator. In the first plage, 
out of the 23 completed aircraft carriers possessed 
by the belligerents when they entered the current 
free-for-all, no fewer than 13 had been laid down 
as vessels of other types. Secondly, the limiting 
restrictions placed on total carrier tonnage by the 


Replacement of carriers in existence or building on 
November 12, 1921, was permissible without regard 
to the age limit of 20 years scheduled for vessels 
built after that date. It will be noted that the 
Hermes, Eagle, and Furious could have been re- 
placed under the terms of this concession. 

The maximum displacement allowed by the 
Washington Treaty was 27,200 tons per unit, 
though the maximum suggested by Britain was 
22,000 tons; but a special clause allowed each of 
the Powers to possess not more than two carriers 
of 33,000 tons apiece. The United States took 
advantage of this to convert the battle-cruisers 
Lexington and Saratoga into aircraft carriers ; 
| while Japan did likewise with the similar vessels 
| Akagi and Amagi, though in the event the Akagi 
| was said not to exceed 27,000 tons and, the Amagi 
| having been destroyed in the earthquake of 1923, 
| the battleship Kaga was converted in her place. 
| It is evident, therefore, that the question of the 
|size of aircraft carriers needs to be treated with 
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|alongside a jetty; there are corresponding dif- 
ficulties in bringing a tanker or other vessel along- 
|side. The importance of a broad flight deck and, 
| above all, of a long one has been stressed in the 
preceding sections, since only by virtue of great 
length and high speed can the carrier hope to be 
able to operate with modern aircraft. There is no 
suggestion, however, that the limit dictated by the 
size of the locks in the Panama Canal has yet been 
reached, namely, 1,000 ft. long by 110 ft. beam. 
In this connection, the beam of 120 ft. quoted for 
the now-deferred American battleships of the 
Montana class suggested that these locks were 
shortly to be widened. A further advantage of 
great size in carriers derives from the fact that 
| pitching is of less amplitude and less angle in a long 
| vessel than in a short one. 

| The effect of a carrier’s size on her capacity for 
aircraft is not at all easy to disentangle. What, for 
instance, is to be made of the statements that the 
| American Ranger carried 80 or 84 machines (both 








Washington Treaties confronted the Powers with | circumspection, since it is one that has been ruled | figures have been given) against 81 or 90 for the 


a problem similar to that now faced by the British 


|largely by unnatural factors. It is on record, for 


| Saratoga and the first Lexington, of more than 





housewife when laying out her “ points ” coupons ; 
thus, on completing the Saratoga and first Lexing- 
ton, the United States Navy Department had 69,000 
tons displacement to spend, and decided to do so 
on five carriers of 13,800 tons apiece, beginning 
with the Ranger. It is significant, however, that, 
although it had been officially declared in 1929 
before the Navy Committee of Congress that the 
figure chosen for the Ranger was the ideal for the 
purpose, her successors were ordered as 20,000-ton 
ships even before she was completed, although this 
meant that there could only be three of them. 
Similarly, Japan was left with 27,200 tons on con- 
verting the Kaga and Akagi, and elected to spread 
this between the Ryuzyo of 7,100 tons and the 
Soryu and Hiryu of 10,500 tons apiece. On com- 
pleting the conversion of the Glorious in 1930, the 
British Empire was left with a bare 20,000 tons 
available for further carrier construction, and the 
fact that the Ark Royal, ordered in 1935, displaced 
22,000 tons suggested that she was intended as a 
replacement for the Argus and not as an addition. 





* Part I appeared on page 1, Part II, on pages 41 


|instance, that the designer of the Hermes, Sir 








and 61, and Part III on page 101, ante. 


H.M. Arrcrarr Carrier “ ILLUsTRiIovs.” 
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Eustace Tennyson d’Eyncourt, remarked that he 
would have liked to have made her 700 ft. long 
instead of the 600 ft. to which her tonnage restricted 
him. The maximum tonnage per unit was fixed | 
at 23,000 by the Three-Power Treaty of March, | 
1935, to which Japan was not a signatory. The 
later vessels displace between 23,000 tons and 
25,000 tons, those being the figures given for the 
British Illustrious class and the American Essex 
class, respectively. The two carriers begun by 
Germany in 1936 are nominally 19,250-ton ships, 
against 18,000 tons for the French Joffre and 
Painlevé, ordered in 1938, and 17,000 tons (also 
doubtful) for the latest-known Japanese ships of 
this type. 

The greatest dimensions of an aircraft carrier 
are now almost invariably those of her flight deck, 
and round figures of 750 ft. for the length of this, 
and rather more than 90 ft. for the beam, are repre- 
sentative of modern fleet carriers. To achieve this 
width of deck, the ship’s sides have to be immensely 
flared (as shown in the photograph of H.M.S. Illus- 


double her displacement? Works of reference 
suggest that, irrespective of their size, all American 
fleet carriers later than the Langley have a comple- 
ment of between 72 and 90 aircraft, and the only way 
to make sense of this is to suppose that such 
machines as cannot be stowed in the hangars are 
stowed on the flight deck. This suggestion receives 
encouragement from peace-time photographs of 
such vessels (for example, Fig. 45, on page 143, 
which is a United States Navy photograph taken 
on board the Enterprise), though it was authori- 
tatively denied when it was made by the then 
Director of Naval Construction, the late Sir 
Arthur Johns, in a paper read before the Institu- 
tion of Naval Architects in 1934. In war time, 
at any rate, it is believed that the only aircraft 
stowed in the hangars are those under repair or in 
reserve. 

Comparisons between the aircraft complements of 
carriers of different nations cannot usefully be made 
because the types of machine and the proportion 
borne by the number of each type to the whole 
outfit are not uniform. It will suffice to conclude 





trious reproduced in Fig. 39, herewith), which 
assists neither towards stability nor in berthing| 











a review of mere size by remarking that great length 
is intrinsically desirable in this class of ship, as the 
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Fie. 40. JAPANESE ArrcrarT CARRIER “ KaGa.” 




















Fie. 41. JAPANESE Arrcrarr CARRIER “ AKaGI.” 
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Fie. 42. JAPANESE Arrcrarr CaRRIER “ Ryvzyo.” 


speed that a vessel can conveniently attain bears 
an approximate relation to the square root of her 
waterline length. 

The next characteristic to be examined is that of 
shape. Most modern fleet carriers have a single flight 
deck which extends considerably beyond the water- 
line length. This is clearly shown in Fig. 43, herewith, 
a United States Navy photograph of the carrier 
Intrepid. In an earlier section, it was noticed that the 
Furious and her two sisters were completed with a 
short platform sloping down towards the bows above 
the forecastle deck, off which fighters could be flown. 
This feature was never adopted by other Powers, 
except in the Kaga and Akagi, illustrated in Figs. 40 
and 41, respectively ; and although something of the 
sort appears to have existed in the other Japanese 
carriers, they were not, in fact, so fitted, for their 
foredecks, besides being sharply upswept, were 
obstructed by the ships’ chain cables and cap- | 
stans, as shown in Fig. 42, which illustrates the 
Ryuzyo. The Furious is shown in photographs 
taken before this war (Figs. 10 and 11, on page 41, 
ante) to have retained her fore platform ; but, alas, 
it is now cluttered up with defensive weapons, or (in 
journalese) bristling with guns. This piece of sterili- 
sation is clear proof of the contention already ad- 
vanced, namely, that the distance needed by modern 
aircraft to “‘ unstick ’’ has increased so much that a 
simple flying-off platform of relatively short length | 
is no longer useful. The ability to launch machines 
from two levels must remain, however, a most 




















Fig. 43. Unrrep States ArrcraFrt CARRIER “ INTREPID.” 
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valuable attribute, and it is to be noted that the 
American carriers Enterprise, Hornet, and Yorktown 
were built so as to be able to catapult aircraft from 
hangar-deck level. The advantage of being able 
to do this is not entirely offset by the advent of 
the “‘ landing-net ’’ arrangement already described, 
whereby the main flight deck is divided into two 
separate areas. 

What might be termed the aerodynamic shape 
of a carrier's upperworks is of more than trifling 
importance. The attention paid to “ streamlining ” 
in modern carriers is evident from comparing their 
silhouettes with those of some of the earlier efforts, 
which appear to have been designed by Fred Karno 
and Harry Tate in collaboration; the well-faired 
“snout” of the Ark Royal’s entry, well shown in 
Fig. 44, on this page, is common to her successors 
and to the later American ships. 

In the discussion following a paper read before 
the Royal Aeronautical Society in 1931 by the late 
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* DevasTaToR” TORPEDO PLANES on U.S.S. 


Wing Comdr. W. R. D. Acland, D.F.C., A.F.C., 
it was explained by Mr. L. W. Bryant, of the 
National Physical Laboratory, that “ cliff eddies” of 
turbulent air are liable to be present around an 
aircraft carrier's bow in some strength, though they 
|are minimised by the natural gradient in true wind 
velocity at increasing heights above sea-level. The 
experience of anyone who has tried smoking in an 
|open car, or has stood a watch at sea on a badly- 
designed bridge, will suggest that such eddies can 
be a decided nuisance, and, moreover, that they 
}are at their worst in unexpected places; and jit is 
| probable that the “ snouted *’ form of bow repre- 
| sents an attempt to reduce this nuisance. 

An interesting contribution to the same discussion, 
made by an R.A.F. officer of great experience, was 
that, when an aircraft carrier is operating in rough 
weather, pulsations of over eight knots in the wind 
| velocity can be noticed between the passing of the 
trough of a wave and its crest. It was stated by 


** ENTERPRISE.” 


Mr. Bryant that the eddying danger is reduced as 
the ship’s speed becomes high in relation to that of 
the true wind. The air-speed over the deck when 
the carrier is sending off or landing machines is, 
| of course, the sum of the two ; and the writer recalls 
having made a deck-landing of a somewhat approxi- 
| mate nature in a machine of low stalling speed on the 
Glorious when she was stopped and merely kept 
| head to gale by her screws. The difficulty was to 
|stay down. He also recalls a welcome north-wester 
| over the Solent in 1929, which enabled the Furious 
| to fly off her whole aerial complement to Gosport 
| aerodrome on Christmas leave, without even going 
| through the formality of weighing her anchor. 

Mr. Bryant stressed the fact that the turbulent 
| area is only confined to the carrier’s bow when she 
is pointing dead into wind; and that, if she is 
| headed 10 deg. out of wind, dangerous eddies will 
| be formed over her windward quarter. Examining 
a flying log-book kept in more detail than most 
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peoples’, the writer finds record of a deck-landing In most British and American carriers the island| NOTES FROM NORTH AMERICA. 


made (in defiance of a wave-off) on a carrier which, 
at the moment of touch-down, was 22 deg. off the 
wind and turning farther out of it. That, however, 
was done in a Blackburn Dart, an aeroplane that 
would have suited the Proconsul of Achaia who, like 
it, cared for none of these things; if necessary, it 
could be safely slammed on the deck when one wheel 
had fallen off the undercarriage. What is of great 
interest is the statement in the Admiralty publica- 
tion Ark Royal that, when the carrier is landing-on 
her machines, “ the Captain ensures that the wind 
is kept a trifle on the port bow, so that the smoke 


from the funnel may be blown clear of the aircraft | 


as they come in from astern.” This suggests that 
careful attention to the lines of the superstructure 
has reduced the eddy-forming tendency. 

It may also suggest that the form of island 
structure that incorporates the ship’s funnel is not 
altogether satisfactory. This particular arrange- 
ment, though adopted in the later British carriers, 
is by no means universal, but an island of some kind 
is now common practice, and it is almost invariably 
situated on the starboard side. It may house only 
a navigating or control position, a rangefinder or a 
wireless installation ; or, again, advantage may be 
taken of it to mount guns in its wake, as in the 
Saratoga and Graf Zeppelin classes. In the Furious, 
for instance, a modest island which seems to be given 
up to fire control and radio apparatus was introduced 
in 1939, after more than a decade of flush-decked 
freedom. More significant is the fact that the 
United States carrier Ranger, although designed as 
a flush-decked carrier, was converted while building 
by the addition of an island because the United 
States Navy was convinced that this made for 
better operation of both ship and aircraft. 

One advantage claimed for the island structure is 
that it provides the pilot with a third-dimensional 
view while landing. That claim has been countered 
by the observation that pilots using a shore aero- 
drome do not commonly land alongside the hangars 
unless they want their leave stopped; it was also 
somewhat blown upon by Squadron Leader Acland 
who, in replying to the diseussion on his paper, 
already mentioned, remarked that most pilots looked 
over the port side when landing and were thus able 
to forget about the island. The writer rather 
diffidently suggests that all pilots trained in deck- 
flying in this country for at least ten years after 
1927 were, in fact, taught to look over the starboard 
side ; and, moreover, he considers that there might 
be something in this third-dimension advantage, for 
the following reason. A pilot who descends from a 
flight at any substantial altitude (say 10,000 ft.) 
is, from some cause that appears still to await 
explanation, unable to focus the ground satisfac- 
torily ; and he is (or used to be) taught to fly round 
the countryside for five minutes at a height of 
1,000 ft. or so before attempting to land. It seems 
that, with the great heights now customary for 
operational flying, there may be a very real gain in 
having » yardstick in the shape of the island, which 
will help the pilot to regain his normal vision 
quickly. It appears, however, that British pilots 
must now be taught to look over the port side when 
deck-landing, since Fig. 31, on page 103, ante, 
depicts the control officer’s semaphore mounted on 
that side; hence the yardstick in question cannot 
be fully utilised. 

That is about all that can be said in favour of the 
island structure, but the objections to it are formid- 
able. From the aerodynamic standpoint (to quote 
Mr. Bryant of the N.P.L. once more), it has no 
merits whatsoever, and is always a serious obstruc- 
tion in gasty winds. Also, of course, the island 
restricts the area of the flight deck available for 
operating, and, in the case of a small carrier with a 
beam of a mere 60 ft., as in the Ryuzyo, this makes 
a big difference. In terms of stability, the island | 
arrangement that incorporates the funnel uptakes 
is not far short of a menace; Sir Arthur Johns 
stated that the resultant lack of symmetry in the 
Courageous and Glorious was represented by 14,000 | 
ft..tons. In terms of appearance, it is repellant, | 
and the fact that it looks wrong suggests that (as 
is so often the case with ships) it is wrong. In 
the writer’s view, the Furious in her 1925 incarnation | 
looked as right as any aircraft carrier ever has done. | 


does embody the funnel uptakes, and therefore there 
| is (in the writer's view) some excuse for it ; but in 
| Japanese vessels the island is usually independent 
of the funnel arrangement. The variety of methods 
adopted for getting rid of the products of combustion 
from the boilers suggests that this remains one of 
|the major difficulties in aircraft-carrier design, a 
situation foreseen in this journal 28 years ago. In 
the Argus and Furious, the uptakes are led along 
trunks just below the flight deck on each side, 
discharging outwards and downwards to the accom- 
| paniment of a heavy precipitation of smuts on and 
around the stern. The after part of the Furious 
used to be painted black for this reason ; and, in 
addition, there is an arrangement whereby a salt- 
| water spray, mixed with the emergent gases, helps 
to condense them. Compared with the offset 
funnel, this method has the drawback of restricting 
the space in the upper hangar; and for this reason 
the complement of aircraft in the Furious is only 
some two-thirds of that in her sister-ships Courageous 
and Glorious, with offset funnels. In addition, the 
long trunkings tend to make the hangar uncomfort- 
ably hot, and they represent a greater weight than 
the offset funnel. These disadvantages were over- 
come to some extent in the Japanese Kaga (see 
Fig. 40, on page 142) by leading the smoke-ducts 
aft outside the hull. In their experimental carrier 
Langley, the Americans tried out two methods, 


leading the port uptake to a spray-cooled aperture | 


|flush with the superstructure, and the starboard 
one to a funnel hinged on a fore-and-aft axis, which 
could be made to discharge obliquely downwards 
during landing-on operations, or upwards during 
normal steaming. The second expedient seems to 
have met with more favour, for it was adopted in 
the Ranger, which has three such funnels each side 
aft. The later American carriers have followed the 
arrangement of a fixed vertical funnel offset to 
starboard, as in the first Lexington and the 
Saratoga. 

Japanese carriers avoid the fixed vertical funnel 
and (except in the Kaga) the long fore-and-aft 
trunkings, preferring to discharge their smoke 
through ducts abreast the boiler rooms protruding 
horizontally from the hull and inclined aft, these 


ducts being supported by sponsons in the case of | 


the Ryuzyo, as can be seen in Fig. 42, page 142. This 
|seems a sensible solution to a problem, the treat- 
ment of which has so often been complicated by, 
or confused with, the quite separate question of 
the “island.” If there is to be an island at all, 
then, since it is more of an obstruction to the 
| pilot while he is landing than while he is taking 
off, it should be set well forward of amidships ; 
| but a funnel poking out of such an island is not 
| likely to be abreast the boiler uptakes. The fact 


AcTIon has been taken in the legislature of Nova 
Scotia for the construction of a causeway across Canso 
Strait, connecting the mainland of Nova Scotia with 
Cape Breton Island. The only communication between 
the mainland and the island at present is by a 27-year 
old ferry for rail and motor cars. Estimates of the 
cost of building the causeway are 3,000,000 U.S. dols. 
| for actual construction, and a further 2,000,000 dls. 

for the approaches and locks. It is claimed that q 
ep with provision for rail and vehicular traffic 





would pay for itself, in view of the cost of ferrying. 
| which is from 500,000 dols. to 750,000 dols. a year, 
paid by the Dominion Government of Canada. If the 
ferries were unavailable, through an act of war or other. 
| wise, Cape Breton Island would be cut off, and the soft. 
coal mines and steel mills, which are basic industries, 


| would be unable to ship their products to the central] 
| provinces or even to Nova Scotia. 
President Roosevelt has recommended to the United 
States Congress a broad plan to finance the advance 
| design and planning of public works to be undertaken 


after the war. In two messages to Congress, he 
announced that estimates are to be prepared for an 
appropriation to cover planning by agencies of the 
Federal Government. He also transmitted a draft 
of legislation to ket up an 85,000,000-dols. fund for 
State and local activity. To lay the groundwork for 
a Federal programme of public works, the President 
instructed each of the Federal agencies concerned with 
construction to draft a programme of suggested works 
and to prepare requests for the necessary money 
| These will then be correlated into an appropriation 
| bill for submission to Congress. The proposed leyis- 
lation on non-Federal public works includes two major 
features ; namely, a 10,000,000-dols. fund to be dis- 
tributed as outright grants to the states, on a basis of 
population and area, and intended to finance general 
planning activities, city, regional, and State, and, 
secondly, an additional fund of 75,000,000 dols., to be 
distributed, by whatever agency the President may 
direct, to non-Federal local agencies, for the advance 
design of definite projects. On the usual rule, allow 
ing 5 per cent. of the cost for planning, this would 
permit design of projects with a total cost of about 
1,500 million dollars. The money would be reim- 
bursable if and when the projects designed are actually 
built. 

The construction of a 16-in. pipeline, 383 miles long, 
from Sundown, Texas, to Drumwright, Oklahoma, and 
|to have an initial capacity of 54,000 barrels of crude 
| oil daily, has been approved by the United States War 
| Production Board upon the recommendation of the 
| Petroleum Administrator for War, Mr. Harold L. 
Ickes, who states that materials for the line, which wil! 
be built and operated by.the Stanolind Pipeline Com- 
pany, will be made available from controlled materials 
allotments for the Petroleum Administration for War. 
Construction is expected to begin early in October 
next, and the pipeline should be in operation in March, 
1944, if all materials and workmen are available on 
schedule. Some 44,600 tons of steel will be required 
to build the new line, and the cost will be about 
| 7,000,000 dols. The pipeline will serve to provide 
Middle Western refineries with additional supplies of 


that the Ark Royal preferred to keep slightly out | West Texas crude oil, thus meeting oil’ requirements in 


of wind while taking on her machines suggests that 
the vertical funnel is not the ultimate answer to 
the smoke problem, though an attempt to make it 
more so was made in the French carrier Béarn, 
where the uptake gases were diluted with air 
drawn in through louvres at the base of the 
smoke-stack. 

What, then, is the answer? Writing in this 
journal in 1914, Dr. F. W. Lanchester suggested 
that the ship should be propelled by Diesel engines, | 
and it is of interest to note that the merchantmen 
selected for conversion to “‘ escort aircraft carriers ” 
by the United States Navy in 1941 were so pro- 
pelled. That this expedient is not in itself a com- | 
plete solution to the smoke problem was indicated 
by Sir Arthur Johns, who, in replying to the dis- | 
cussion on his paper read before the Institution of 
Naval Architects in 1934, said that, for installations 
of equal power, the volume of gas from internal- 
combustion engines was roughly two-thirds of that | 
from boilers. It is doubtful, moreover, if Diesel 
engines of the power and reliability required for 
large carriers are available. 

(To be continued.) 








“Sure FLYING AND AIRCRAFT CARRIERS—III” :— 
ERRATUM.—We regret that, in the diagram of compara- | 
tive wing-loadings of naval aircraft, Fig. 30, on page 102, 
ante, the scale of wing loadings was given as “ Ib. per | 
sq. in.” This should read “ Ib. per sq. ft.” | 





the mid-continent area, where crude oil reserves are 
declining. The oil will be taken from the Permian 
Basin region of West Texas, one of the last substantial 
crude-oil reserves, with a producing capacity in excess 
of the pipeline outlets so far developed in the South- 
west section of the United States. The line will start 
in the Slaughter Pool, near Sundown, Texas, in the 


| south-west corner of Hockley County, and will ter- 


minate in the vicinity of Drumright, Oklahoma. Only 
one pumping station will be needed to maintain the 
flow of 54,000 barrels a day, but other stations, to be 
installed as needed, will increase the capacity to more 
than 100,000 barrels daily. 

Three world records for timber construction were 
established in the United States during the first half of 
1943. The largest amount of wood ever used in a 
building—27,000,000 board feet—went into a cargo- 
plane assembly plant built by the Austin Company of 
Chicago, under the supervision of the United States 
Army Engineers. The largest clear-span timber 
arches ever erected in the United States were built to 
roof the Navy’s new “ blimp” hangars. The arches 
rise 153 ft. from the floor and have a span of 237 ft. 


| Each hangar is 1,000 ft. long and provides 237,000 sq. ft. 
| of floor space, unobstructed by columns or supports 


of any kind. Records for speed of construction fell 
when the United States Navy completed in seven 
months its new 50-million dollar naval training station 
in New York State. Although not built entirely of 
wood, the station used 41,000,000 board feet of timber 
in its 400 buildings. Lumber production in the United 
States for the first quarter of this year is estimated at 
rather more than 7,141 million board feet, and is not 
far under the estimated first-quarter total needed to 
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meet the military and essential civilian requirements 
of 32 billion board feet for 1943, according to the 


Lumber and Lumber Products Division of the War | ferable to natural air-drying. 


Production Board. The monthly production has risen 
steadily during the first quarter of the year, from 
2199 million board feet in January to 2,307 million 
in February, and 2,634 million in March. Figures are 
not Poitable for recent months, but they are believed 
to be high. It is not possible to forecast whether or 
not the rate of production established during the first 
quarter can be maintained for the entire year, since the 
log supply is dependent on numerous factors ; labour 
and equipment, the most important ones, are already 
curtailed in comparison with peace-time standards and 
additional shortages are to be expected. 

Mr. John F. Stevens, the engineer, whose organising 
ibility paved the way for the successful completion 
of the Panama Canal under the direction of Colonel 
George W. Goethals, died in Southern Pines, North 
Carolina, on June 2, in his 90th year. Born in West 
Gardiner, Maine, on April 25, 1853, Mr. Stevens received 
, common-school education and studied for two years 
in the State normal school, preparatory to becoming 
a teacher; but at 21 he abandoned teaching to take 
up engineering, going first to Minneapolis, Minnesota, 
to work in the city engineer’s office and then to Texas, 
to start the railroad survey work that was to be his 
chief occupation for the next two decades. There 
followed two years with the Denver and Rio Grande 
tailread, and two as locating engineer for the Chicago, 
Milwaukee and St. Paul in Iowa and South Dakota. 
In 1882, he went to Canada to become engineer for a 
contractor on the construction of the Canadian Pacific 
Railway, west of Winnipeg, a job which brought him 
into contact with one of the great pioneer railroad 
builders, James J. Hill. The Canadian Pacific work 
lasted until 1886. There followed two years on the 
Duluth, South Shore and Atlantic Railroad, and then, in 
1889, Mr. Stevens was called upon by E. H. Beckler, 
chief engineer of the Great Northern, to locate a line 
over the Rocky Mountains. 


where his statue, of heroic size, now stands to mark 


that event. Under James J. Hill, on the Great 
Northern, Stevens's organising ability developed 
rapidly. He soon rose to the position of ehief engineer 


and in 1902 was made general manager. In the follow- 
ing year he went to the Chicago, Rock Island and 
Pacific Railroad as chief engineer, becoming vice-presi- 
dent two years later. It was from this position that, in 
1905, President Theodore Roosevelt picked Stevens 
to make him chief engineer of the Isthmian Canal 
Commission, in succession to John F. Wallace. Return- 
ing to the United States in 1907, Stevens was at once 
asked by the directors of the New Haven Railroad to 
undertake the supervision of its modernisation. In May, 
1917, he was appointed by President Woodrow Wilson 
to be chairman of a commission of railway engineers 
sent to Russia, at the request of the Kerensky Govern- 
ment, to rehabilitate and operate the railway lines in 
Siberia. After the revolution, he found it necessary 
to act almost as an independent governor. Two years 
later, he was made president of the Inter-Allied Tech- 
nical Board, with headquarters in Harbin, Manchuria. 
Many honours were conferred on Mr. Stevens during 
his life, including the Distinguished Service Medal of 
the United States Government; the John Fritz Medal, 
the highest award of the engineering societies; and 
many foreign honours. He was elected to honorary 
membership of the American Society of Civil Engineers 
in 1922 and was president of the Society in 1927. 

The production of balsa wood is being expanded in 


| spoiled quickly by exposure to rain ; therefore, efficient 





'DRAG-SCRAPER EQUIPMENT FOR 
COAL STORAGE. 


Since the first Sauerman excavator for use in coal 
storage was installed in Great Britain in 1925 by My. 
E. F. Sargeant, Skelton, York, who was, from that date 
to 1933, the sole licensee for the manufacture of the 
|Sauerman machines in the British Empire (excluding 
S- | Canada), the plant and methods have undergone. note- 

Mr. Harold L. Ickes has reported that coal production’) worthy development. A description ef certain aspects 
in the United States in the first balf of this year fell | o¢ this development is given below. It is unnecessary 
1,729,000 tons below the 1942 period. He attributed the | to stress the importance of large stocks of coal power 
decrease to the many recent coal strikes and estimated | plants, gasworks and coke-oven plants in view of the 
that the country would need 25,000,000 tons more coal | serious position which would arise from any stoppage 
i= this year than last. To June 26, a total of | of periodical supplies. An analogous situation arises 
| 280,385,000 tons of bituminous coal had been produced in collieries where the failure of pithead machinery, 
|in 1943, compared with 281,966,000 tons during the | ajthough resulting in a temporary stoppage only, might 


drying of the wood is important. Kiln-drying is pre- 
For this reason, the 
Board of Economic Warfare is endeavouring to increase | 
the kiln-drying facilities as rapidly as possible. The 
balsa programmes in hand in Central and South 
America are expected to afford long-range benefits 
beyond war-time needs, as the balsa-producing coun- 
tries expect a considerable market for peace-time uses. 





| 








That assignment resulted | 
in his discovery, on December 11, 1889, of Marias Pass, | 


same period of 1942. The total anthracite production 
for 1943 was estimated at 29,112,000 tons, compared 
| with 29,233,000 tons in 1942. With operations in most 
of the American mines suspended late in June, bitumin- 
ous-coal production in the week ended June 26 totalled 
| 4,600,000 tons, compared with 12,100,000 tons in the 
| preceding week, while anthracite production totalled 
| 284,000 tons, compared with 1,345,000 tons. President 
| Roosevelt has recommended an extension of the Guffey 
| Bituminous Coal Act, under which minimum prices for 
| the fuel are fixed. In a letter dated June 30, and placed 
| before the House Rules Committee of Congress, the 
| President declared that he was ‘‘ again concerned about 
the failure to extend” the measure, with a recess of 
Congress pending. ‘‘ The whole coal situation is so 
unsettled,” he wrote, “ that it would be helpful if any 
phase of it could be definitely concluded.” Of the 
521,000 coal miners in the United States, all but 9,000 
were at work on July 5, according to the mine labour 
unions. 

United States shipyards delivered more tonnage of 
merchant ships in the first six months of this year than 
in the whole of 1942. The building of 168 vessels in 
June, aggregating 1,676,500 deadweight tons, raised the 
output in the first half of the year to 879 ships of 
8,818,622 deadweight tons, against 747 vessels of 
8,089,732 tons built in the previous year. The total in 


June, however, fell below the record for May, which | 


was 175 vessels, of 1,782,000 tons. June’s figures, 
nevertheless, were above the rate necessary to meet 
this year’s goal for the United States, of about 19,000,000 
deadweight tons. The vessels delivered in June, 
according to the Maritime Commission, included 115 
Liberty ships of 10,500 deadweight tons each, 11 large 
high-speed tankers, three small tankers, 19 C-type cargo 


vessels, nine small coastal cargo vessels, two ore carriers, | 


six seagoing tugs and three “ special types,” otherwise 
undescribed. The California Shipbuilding Corporation, 
Wilmington, California, established a record for any 
one yard by delivering 20 Liberty ships in a month. 
The two yards of the Permanente Metals Corporation, 
at Richmond, on San Francisco Bay, California, de- 
livered 25 Liberty ships between them. The two 
yards will be operated in future as a single unit. 


Predicting that a heavy volume of public financing | 
will be required by the railroads of the United States | 


after the war, the Railroad Securities Committee of the 
Investment 
report issued late in June, estimated that the American 
railroads must make total capital expenditures of about 
1,000 million dols. annually for ten years. The report 
states that about 600 million dols. a year will come 
from’ earnings and depreciation reserves, leaving 
| 400 millions to be raised by public issues. The com- 
| mittee points out that war conditions are preventing 


Bankers Association, in a preliminary 


| curtail deliveries urgently needed. The problem has 
| been solved in the past either by’ storing the coal in 
elevated bunkers or by spreading it over the ground. 
The limits of bunker storage are determined by the 
cost of the bunkers and by th® risk of internal fires 
from spontaneous ignition; on the other hand, since 
20,000 tons of coal can be stored on one acre of land 
at a depth which makes the fire risk negligible, it is 
clear that the total volume stored is only limited by 
the area of ground available. 

Early practice in ground storage was to throw the 
| coal out of trucks standing on an embankment, the 
continued discharge resulting in the embankment 
becoming steadily wider, so that the railway lines had 
to be moved periodically over the coal thus tipped and 
| the process repeated until the whole area was filled. 
The coal was usually recovered from storage by picking 
it up by means of crane-operated grabs and re-loading 
it into trucks for transport to the boiler house. This 
roundabout method was first abandoned in the United 
States in favour of a plant which was a development 
of the dragline scraper excavator, the coal being 
initially deposited in a heap which was then distributed 
over the storage area by means of a bucket or scraper, 
dragged over the surface to be covered. Collection was 
done by a reversal of the process as regards the travel 
of the scraper, the line of travel of which was varied 
transversely so as to cover the whole surface. It was 
this form of dragline scraper, modified for coal-handling 
and manufactured by Messrs. Sauerman Brothers, 
Incorporated, Chicago, that was introduced to this 
country by Mr. Sargeant. 

The scraper, in all installations, is dragged over the 
storage area by wire ropes operated by a two-drum 
winch, an example of such a winch is illustrated in 
Fig. 1, on page 146, though it will be referred to in 
more detail later. In the meantime, perhaps the best 
way of explaining the principles of the installation is 
to describe the simple lay-out shown in Figs. 2, 3 and 4 
on page 146, since these three views show, in Fig. 2, 
a plan of the characteristic fan-shaped storage ground, 
and in Figs. 3 and 4, alternative methods of varying 
the line of travel of the scraper. The type of scraper 
j}employed is illustrated in Fig. 5 and 6, page 147. 
It is generally crescentic in plan and is open-bottomed. 
The front is spanned by a curved girder, the function 
of which is merely to prevent deformation, while the 
back may be furnished, as in Fig. 6, with a hood-like 
top in order to prevent spillage, or may be shaped 
| somewhat conically, as in Fig. 5, with the same object. 

Bridle chains, prominent in Fig. 6, are shackled to 
both front and back, the drag ropes being attached 
| centrally to these chains. The scrapers vary in size, 
| according to the capacity of the storage ground, from 
4 cub. yard to 12 cub. yard, that is, from } ton to 


Costa Rica to meet the United Nations’ war needs. | adequate maintenance, and that few railroads are mak- | 8 ton loads. The bucket shown in Fig. 6 has a capacity 


Among other uses, balsa wood is employed in the manu- 
facture of the famous Mosquito bomber. Imported 
mainly from Ecuador, balsa is obtainable also in Central 
America, Guatemala, as well as Costa Rica, being a 
potential source for increased production. The United 


States Defense Supplies Corporation, in co-operation | 


with the Board of Economic Warfare, has contracted 
with the International Balsa Corporation to develop 
balsa in Costa Rica and to purchase all that is obtain- 
able in that country in grades suitable for war uses. 
Surveys indicate that substantial supplies exist in 
Costa Rica, and indicate a yield in 1943 of from 
2,000,000 to 4,000,000 board feet. Hitherto, Ecuador 
has produced 98 per cent. of the world’s supply, and 
this year will export several times the total of its pro- 
duction of four years ago. Balsa is now being shipped 
to the United Nations in substantial quantities from 
both countries. The “ aero” grade of balsa, weighing 
9 Ib. or less per cubic foot, is mainly purchased by Great 
Britain for aircraft construction, the United States 
using the heavier grades. The balsa tree is com- 
mercially mature at from five years to seven years and 
continues in its prime to about 12 years of age, after 
which it tends to solidify and hence to become too 
heavy for its unique usefulness. The trees are felled 
in the forests of the moist lowlands and the logs floated 
in rafts to sawmills. Because of its texture, green 
balsa wood is highly perishable, and may even be 


ing proper cash provision for deferred maintenance. 
Money will have to be raised to provide for new equip- 
ment and for the rehabilitation and modernisation of 
properties, for new central control systems, new terminal 
facilities, new shops, the elimination of sharp curves and 
steep gradients, and similar improvements. ‘‘ Current 
| abnormal earnings,” the report states, “ are enabling 
'the roads to pile up large amounts of cash, which is 
being used to reduce debt through purchases of bonds 
|in the market. An amount close to 400 million dols. 
|was retired last year, exclusive of any reductions 
| through reorganisations, and a substantially greater 
| amount will be retired this year.” Many of the so- 
called borderline railroads have cut down their interest 
| charges to a level that would have been covered in most 
| of the depression years. This result in itself would not 
jenable the roads to raise capital in a sdund manner. 
| Equity money must be attracted, and it cannot be 
| attracted unless there is sufficient earnings for dividends 
| and then only after a record of dividend payments has 
| been established. 





SournH AFRICAN Rartways.—The earnings of the 


| South African Railways for the period from June 6 to 
| July 10, which include a record total of 966,2511. for the 
| week ending July 3, amounted to 4,372,4561., against 
3,966,7441. for the corresponding period of 1942. 


| of 3 tons. It is just about to be hitched on to the 
| back haulage rope, an initial pile of coal, which will 
| be distributed later, being visible in the left back- 
|ground. The bucket seen in Fig. 5 is shown in opera- 
tion carrying its load on the top of the pile, the drag 
rope being hidden by the coal. An initial pile of coal 
which has been delivered to an empty storage space by 
belt conveyors is shown in Fig. 7, the scraper being 
visible at its foot ready for being hauled up to the top. 
The operation of distributing the coal in the pile over 
the storage ground is seen in Fig. 8, which is a view of 
the same installation. The scraper cannot be dis- 
tinguished but its action in distributing the coal will 
be evident. 

Referring to Fig. 2, and considering the scraper on 
the left, it will be clear that when the path of the 
scraper is to be varied, it is not necessary for both 
ends of the drag rope to be traversed laterally ; actually, 
|the rope is moved so that, during this traverse, it 
sweeps through an are. The scraper is traversed by 
means of what is virtually a single rope. One end 
of this rope is attached to a drum on the operating 
winch situated in the house indicated at a in Fig. 2. 
The rope first passes over a fairlead carried on a head- 
post 6, and then, with the interruption caused by the 
insertion of the scraper c, continued over a pair of 
fairleads d, which can be moved laterally, over a second 
fairlead on the headpost, and, eventually, to a second 
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drum on the winch. As shown in Fig. 2, the storage 


space is supposed to be full and the scraper c is being | 


hauled towards the headpost, near which is situated a 
hopper e. By hauling in the scraper the coal is thus 
drawn to the hopper for discharge, the tail rope being 
paid out at the same rate as the head rope is hauled in. 
When the coal has to be spread over the storage space 
from a pile delivered near the headpost, the scraper is 
reversed in the rope so that what was formerly the 
“heat” rope becomes the “* tail’ rope, the action of 
the ‘winch, though not the winch itself, being reversed, 
with the result that the drum which formerly provided 
the pull then pays out, and vice versa. 

The arrangement for traversing the outer pair of 
fairleads is one of the most important details of the 
design and is effected by one of two methods. In 
the first of these, which is seen in the arrangement 
indicated by full lines on the left of Fig. 2 and shown 
in more detail in Big. 3, the fairleads are carried on 
what is known as a tail car running on rails round the 
peripheral boundary of the storage space. It will be 
clear from Fig. 2 that the pull on the car is the sum of 
the pull on each strand of the rope and since, in large 
plants, this pull may be as much as 10 tons, the side 
pull on the rails and sleepers would be 20 tons. The 
fairleads, moreover, may have to be mounted as much 
as 15 ft. above the rail level for the bucket to level 
the coal, the resulting overturning moment on the car 
then being 300 foot-tons. In order to resist forces of 
this order the rail car has to be weighted to 50 tons 
at least, this weight making traverse by hand imprac- 
ticable. It is, of course, imperative that frequent 
traverse should be made or the bucket will dig trenches 
in reclaiming, and this is a difficult matter to correct. 
In small installations, the car may be traversed by a 
hand-winch on it, with block and tackle connection to a 
sleeper, an operation requiring three or four men. 
Larger tail cars are usually propelled by electric motor 
taking current from overhead trolley wires and con- 
trolled from the drag-line operator's cabin. 

As an illustration of the size of a tail car in a large 
installation some particulars may be given of a coal 
store at a 220,000-kW power station, the plant for 
which was erected by Mr. Sargeant prior to the outbreak 
of war in the neighbourhood of Paris. The site is 
roughly in the form of an equilateral triangle with 
sides about 223 m. (732 ft.) long. It is operated by 
two scraper plants, each of a capacity of 300 tons of 
coal per hour and having scrapers handling 7 tons. 
Each tail car weighs about 90 tons and is carried on 
four two-wheeled bogies with cast-steel double-flanged 
wheels. The track is of 15-ft. gauge and is laid on 
concrete sleepers. The car is traversed by two motors 
of 25 h.p. each, while two smaller motors actuate four 
powerful rail clamps. All four motors are controlled 
from the operating cabin. With very small plants the 
tail fairleads are anchored to bridle ropes stretched 
between the tops of backposts spaced at intervals 
along the boundary of the storage area. The operator is 
usually able to move the fairleads along the bridles 
unaided and can maintain a neat well-shaped stock 
pile by prompt attention to the need for movement. 
The main consideration for all sizes of plant is the 
shifting of the tail fairleads frequently and by small 
amounts and to ensure this Mr. Sargeant has now 
developed and patented an arrangement in which the 
traverse of the tail fairlead carriage in a 
automatic, as opposed to the positive drive required 
for the tail car shown in Fig. 3. 

The new arrangement, which is known as the ““ mono- 
rail,” is shown by dotted lines on the right in Fig. 2 
and in outline in Fig. 4, and has the advantage that 
the pull of the drag rope is taken directly by the 


18, sense, 


rails, attached securely to the boundary wall, on which | 


the carriage runs. There is, therefore, no heavy moving 
load required to counteract an over-turning moment 
as with the tail-car arrangement. The adoption of 
the monorail, moreover, enables the area allotted to 
the storage space to be more fully utilised. This will 
be recognised by comparing Figs. 3 and 4, the contour 
of the edge of the coal stock in Fig. 3 being indicated 
in Fig. 4 by a dotted outline. In this partjcular 
instance an extra strip of ground 15 ft. 6 in. in width 
is utilised along the full length of the outer boundary. 
The retaining wall of a large recently-constructed coal 
store in Great Britain is illustrated in Fig. 9, page 150, 
with the monorail attached to its face and having the 
earriage and drag rope at the left hand. A small 
portion of the other end of the monorail of this installa- 
tion is seen at the extreme right of Fig. 10, page 150, 
the structure prominent in the illustration being the 
staging of a hand-winch for traversing the carriage. 


The construction of the monorail and carriage is 
shown in more detail in Figs. 11 to 14, and also in 
Fig. ‘15, page 150. Each fairlead is carried on a 


separate carriage, joined by a link as shown in Fig. 14, 
the two together thus forming a single unit with 
interconnecting links which facilitate movement round 
curves. From the cross-section given in Fig. 11, it 


will be apparent that the rails proper are formed of 
rolled channels bolted to supporting brackets carried on 
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the retaining or boundary wall of the storage area. 
Each carriage runs on the lower channel on four wheels 
a, which take the weight, while the horizontal com- 
ponent of the pull of the drag rope is taken by four 
wheels 6, running between the channel flanges. It will 
be noticed that the axles of all four pairs of wheels 
are not rigidly attached to the frame of the carriage, but 
are mounted.on trunnions so that the wheels can adjust 
themselves to slight differences in the surfaces on which 
they run. This arrangement is clearly shown in connec- 
tion with the wheels } in Fig. 12. The fairlead pulley c 
is mounted in a bracket d which is pivoted to projec- 
tions on the frame so that the pulley can adjust itself 
to conform with the plane of the two strands of the 
drag rope. The angle of this plane naturally varies 
as the coal stock increases or decreases; the drag 
rope lies on the surface of the coal as a rule. The 
pulleys shown in Fig. 15 are temporarily supported on 
wood blocks for the purpose of taking the photograph 
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since the drag rope was not at the normal working 
tension. In order to relieve the drag rope of the weight 
of the pulley and its bracket, these parts may be 


| balanced, where the coal level permits it, by a weight 


attached to the rope e, which passes over the pulley /, 
as shown in Fig. 11. The weights can be distinguished 
in Fig. 9, as two white cylindrical objects. The same 
end is attained in other installations in which space is 
available behind the retaining wall, or other structure 
on which the rails are carried, by means of a cranked 
arm rigidly attached to the pulley bracket and carrying 
a balance weight at the end, the arm projecting over 
the wall, on the side opposite to the bracket pivot. 
Alternatively, helical springs may be used to provide 
the balancing load. Although balancing the pulley 
ensures a readier accommodation in the plane of the 
drag rope, it is not essential, as the pulley groove is 
designed to prevent displacement of the rope and the 
consequent possibility of jamming. 
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Fic. 6. 3-Ton ScRAPER. 


The movement of the fairlead carriage along the 
monorail track to provide a fresh path for the bucket 
traverse may now be briefly described. A shifting 
rope is attached to the carriage and led along the 
track, with adequate precautions sv that it does not 
pull out of the rails on a curve, to terminate either 
in a hand-winch with an electric brake or an electric 
winch with a centrifugal clutch. There is, sometimes, 
a shifting rope at each end of the rear fairlead carriage. 
The nature of the traversing operation depends to a 
large extent on the contour in plan of the monorail. 
When the line of the bucket travel is such that the 
operating ropes from the headpost are at right angles 
to the track of the monorail, there is no tendency 
for the carriage to move along the track and alteration 
to the path is effected by appropriate haulage on the 
shifting rope by the hand-winch. In other positions 
a component of the operating pull tends to move the 
carriage, and it is this pull that is controlled by the 
electric brakes on the hand-winches. By momentarily 
releasing the brake, preferably when the bucket is 
near the headpost, the carriage is allowed to move to 
a new position near the old one and a fresh path for 
the bucket is obtained. The operation, though com- 
plex to describe in full, is in practice very simple 
and effective. In some cases a winch is only required 
at one end of the monorail, as in Fig. 10. The main 
point is, however, that, with the monorail lay-out, the 
pein line of bucket travel can be more readily controlled, so 

_ that trenching is more easily avoided than with the 

tail-car system. The shifting equipment for the mono- 
DepositiInG CoaL ON STORAGE GROUND. rail system is in all cases cheaper to install than that of 
the tail-car system. The monorail may be supported 
in a variety of ways. It is seen on the face of the 
retaining wall in Fig. 9, whereas in Fig. 16, page 150, it 
is on the top of the wall and is supported by a buttressed 
string-course. Where no retaining or boundary wall 
exists the monorail can be carried on stiff steel columns 
spaced at suitable intervals. 

A typical drag-line winch is snown in Fig. 1. As 
already stated, this is electrically-driven and has two 
drums, on one of which the drag rope is wound while 
it is pulled off the other. The direction of rotation 
of the drums is thus altered according to whether the 
bucket is travelling towards the headpost or away 
from it. The driving motor rotates constantly in one 
direction and both drums are loose on their shafts, to 
which they are connected, as required, by clutches. 
The drive is transmitted, in small plants, by chains or 
V-ropes, and in large ones by gears with double-helical 
teeth. The spur wheels on the drum shafts in Fig. 1 
are driven from a pinion on the first-motion shaft. 
The clutches, which in this case are of the contracting 
band type, are carried on the spur wheels and grip 
extensions of the drum barrels. Each clutch is actuated 
by a small reversible motor through a gear train, with 
| a slipping clutch to guard against stalling. The motors, 
| of course, only run when the drum clutches are to 
| 

















be actuated, and then a few revolutions s sufficient 
to set the clutch, after which the motor is switched 
off. Since the clutch mechanism is self-locking, the 


particular drum concerned remains locked to the 
__FNGSEERING) driving spur gear until the small motor~is reversed, 
when it is at once freed. It will be realised that both 
drums are never locked to the driving shafts together. 
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When one drum is so locked and the bucket rope is INSTITUTION ELECTIONS. 
being wound up on it, the other is free on its shaft, 7 
so that the tail end of the bucket rope is pulled off it. INSTITUTION OF MECHANICAL ENGINEERS. 
Where the operator's cabin is remote from the winch | Associate Member.—Charles William Barnett, B.Sc. 
house these clutches are electrically-operated, as in the | (Manch.), Manchester; Maximilian Bartfeld, Bristol ; 
winch illustrated in Fig. 1, in which the electrical gear | John Buchanan Bathgate, Coatbridge, Lanarkshire ; 
can be seen on the right. When, however, the cabin| William George Beauchamp, Glasgow; Leonard 
is directly above the winch, mechanical control by | Donald Beecroft, Loughborough ; John Bilton, Isle- 
hand levers is adopted. The size of the winch varies,| worth; Edgar Brierley, Rochdale; Charles Buckle, 
of course, with the capacity of the plant, but for | B.Sc. (Eng.)(Lond.), London, N.W.4; James Campbell, 
average conditions and capacities the rated power| London, 8.W.4; Edward Ernest Chapman, B.Sc. 
of the motor may be taken as 1 kW per 266 tons|(Eng.) (Lond.), London, S.E.14; Thomas Richard 
per foot per hour of coal moved. The drum sizes also | Harding Churton, B.A. (Cantab.), Teddington ; James 
vary ; for large plants the drum diameters are 40 rope | Ernest Conacher, London, N.W.1; Richard Wake 
diameters and for small plants 30 rope diameters.| Cook, Hebburn; William Anthony Cronin, B.E. 
The length of the drum is sufficient to hold all the (Ireland), Dublin; William Leyson David, London, 
rope in 24 laps for large plants, but 5 laps are suitable |S.E.18; William John Dickie, Warrington; John 
for small plants ; too long a drum results in bad coiling | Leon Edwards, B.Sc. (Glas.), Nottingham ; Herbert | 
of the rope. The rope speed now adopted varies from | George Freeston, Bath; Leopold Creighton Gardner, 
450 ft. to 475 ft. per minute for both distributing the | Jamaica, B.W.I.; Geoffrey Joseph Gollin, M.A. 
coal piles and for reclaiming. | (Cantab.), London, E.C.3; George Harrison, Dudley ; 
The arrangements for forming the original stock pile | Major John Edwards Jones, B.Sc. (Belfast), R.E., 
and for the removal of the stored coal vary in different | Armagh, N.I. ; Montagu Jones, Swindon ; Paul George | 
installations. A feature found in most layouts is that | Kaufmann, London, E.C.4; George Baxter Lambert, | 
the distributing point and the receiving point are | Middlesbrough; James Lees, Leeds; William Archi- | 








































































ceiving and distributing points, which can be easily 
arranged for. Much depends on the way in which 





coal is handled, apart from the drag-line scraper system, 
by belt conveyors. In Fig. 2, on the other hand, the | 
depositing gear is not shown and the withdrawal gear | 
consists simply of a hopper e into which the coal is 
scraped and from which it descends to an underground 
belt conveyor for transport to the boiler house. A | 
typical layout consists of a structure not unlike the 
headgear of a colliery and provided with two swinging 
chutes at the top and two hoppers at the bottom. The 
coal is discharged from bottom-door wagons into the 
hopper outside the storage area and from the outlet of 
the hopper it is elevated to the top of the structure 
and deposited, through one of the swinging chutes, in 
piles on the storage ground ready for the scraper. | 
When the coal is to be reclaimed from storage, it is | 
scraped into the hopper inside the storage area ‘and 
is elevated as before, but is then discharged through the 
other chute into wagons above the delivery hopper. 
Strictly speaking, this part of the gear is generally 
not an integral part of the Sargeant-Sauerman drag- | 
scraper equipment. Unobstructed vision is essential 
for the whole plant and the operator’s cabin is, there- | 
fore, situated either well above the winch house or as 
the layout indicates. In Fig. 7 it is seen projecting 
from the tower from which the original coal pile is 
discharged. 

An aspect of this method of coal storage which may | 
now be referred to is the risk of spontaneous ignition. 
Obviously, should a local rise of temperature in the 
heap indicate a dangerous condition, the stripping at 
this point can be readily effected by the scraper. 
Mr. Sargeant, however, states that he is not aware 
of any serious case of spontaneous combustion in coal | 
stocked out by a drag scraper, and he attributes | 
this practical immunity to the fact that the coal is 
distributed in horizontal layers, each of which is 
compressed by the “rolling ” action of the scraper on 
its return journey. The utility of this compressive 
stratification is due, in Mr. Sargeant’s opinion, to its 
“sealing” effect; that is, to the elimination of any 
tunnels in the coal which might admit air to the interior 
of the pile when the subsequent oxidising action would | 
be liable to cause heat to be generated and firing to 
take place. The method also permits coal to be stored 
to a greater depth than is possible with a heap deposited | 
by grab or otherwise, so that more coal can be stored | 
on a given area of ground. The “ pouring ” of coal on 
to a site does not provide adequate stratification, even 
when levelling by hand is carried out. The fact that | 
boundary walls can be adopted without interfering with | 
the ease of handling coal by the drag-scraper method 
provides further sealing of the mass by the closure of 
the edges of the pile, a sloping surface exposed to wind 
action being liable to aggravate any tendency to over- 
heating. In this connection, the arrangement shown 
in Fig. 15 may be referred to. In this the coal, lying 
close up to the boundary wall, can never be subject 


vertical or sloping faces. 








of tantalum ore has been discovered in New Mexico, 
United States, and investigations, carried out at the 
Bureau of Mines experimental station at Rolla, Missouri, 
have indicated that its quality is satisfactory. Hitherto | 


has been imported and it is expected that the new deposit 
will satisfy some, at all events, of that country’s needs. | 


-Nottingham; L. H. Cannon, Eastbourne; C. 


much of the tantalum consumed in the United States | Applied Mechanics. By Dr. ARTHUR MORLEY. London: 





situated together, since the scraper paths radiate from | bald Logan, Dundee; Adrian Bernard Mann, B.Sc. 
one and converge to the other. At the same time, | (Eng.) (Lond.), Purley, Surrey; James Murray New- 
circumstances may necessitate widely-separated re-| ton, Largs, Ayrshire; George Frederick Oliver, Swin- 


don ; David Dyson Rayner, Southsea ; Jacob Edmund 
Reeler, Johannesburg, 8. Africa; Achilles Charles 


the coal is brought to and taken away from the storage | Sampietro, Coventry; John Scobbie, Kettering ; 
space. In Fig. 7, for example, it is clear that the| Francis Duncan Sheldon, Hayle, Cornwall; Eric 


Barnaby Smith, B.Sc. (Eng.) (Lond.), Chester ; Donald 
MacDonald Sturton, Glasgow; Christopher George 
Tangye, Birmingham ; Alfred Waddecar, Manchester ; 
Ronald Wall, BSc. (Manch.), Leeds ; Norman Maurice 
Walton, Calcutta ; Stanislaw Marian Weiss, Grantham ; 


Frank White, London, E.15; Perey White, Newton-le- | 


Willows, Lancs.; Alfred Whitworth, Hyde, Cheshire ; 
Henry Williamson, Gateshead ; Eric William Young, 
B.Eng. (L’pool.), Coveritry. 
INSTITUTE OF TRANSPORT. 
Member.—G. V. Bernays, Montevideo, Uruguay ; 
E. A. W. Dickson, London ; Sir John Fisher, London ; 


| R. Holland-Martin, C.B., London; D. S. Inman, 
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PERSONAL. N 

Mr. E. 5. SHRAPNELL-SMITH, C.B.E., M.Inst.T., bcs. 

has joined the boards of Messrs. Eastwoods, | ted, 
and of their group of cement and brick compa: and a 
| has agreed to act as chairman. is 
Mr. P. E. Rycrortr, M.B.E., M.LE.E., Borough st 
Electrical Engineer and General Manager, Great Yar. it 
mouth Corporation Electric Supply, who was cligibje a 
to retire this month, has agreed to remain in the service ti 
| of the Corporation until May 31, 1944. 0 
Mr. F. C. GaRRATT, who has been vice-president and ce 
managing director of the de Havilland Aircraft m- e 
pany’s Canadian subsidiary company since 19:55, jas c 
been appointed a director of the parent compa He ir 
has been made resident director in North Amer nd d 
will have charge of the parent company’s interests in c 
Canada and the United States. n 
Mri H. F. McLoveuun, M.1.E.E., has relinquished b 
his office as chairman and managing director of Mc«srs d 
J. A. Crabtree and Company, Limited. He hes also U 
retired from the board of Crabtree Electrical Indu a 
Limited, the holding company. I 
Mr. F. LonestTrReTH THompson, B.Sc. (Eng.), fF s.1., 
A.M.Inst.C.E., past-president of the Town Planning . 
| Institute, has been appointed town-planning consultant : 
to the Norwich City Council. t 
| Mr. R. A. Rippies, C.B.E., M.1.Mech.E., M.1.Loco.! t 
Mechanical and Electrical Engineer (Scotland), London f 


| Midland and Scottish Railway, who, as stated on page 12% 
| ante, had been released by the Ministry of Supply from P 
his post as Deputy Director-General, Royal Engineer ; 
| Equipment, at the request of the L.M.S. Railway Com 
|} pany, has been appointed Chief Stores Superintendent | 
| for that company. Mr. Riddles is to succeed Mr. 8. J. 
Symes, 0.B.E., who will retire on October 31. 
Mr. W. 8S. Rueu, vice-president in charge of sales of 
the Consolidated Mining and Smelting Company of 
| Canada, Limited, Montreal, has been elected a director 
| of Messrs. Henry Gardner and Company, Limited. 


| 


| Dr. c. i. Descu, F.R.S., has been appointed a director 
of Messrs. Richard Thomas and Company, Limited, and 
will advise the company on matters connected with 
| scientific research and development. The appointment 
will take effect from September 1. 
Sirk Henry Tizarp, K.C.B., A.F.C., F.R.S., is to leave 
England on special duties for two or three months, and 
|} has resigned from the Air Council and the Aircraft 


. | Supply Council of the Ministry of Aircraft Production. 


| Prorgssor JOHN FLEETWOOD BakeER, O.B.E., M.A., 
| D.Se., A.M.Inst.C.E., M.LStruct.E., who has occupied 
| the Chair of Civil Engineering at the University of 
Bristol since 1933, has been appointed Professor of 
Mechanical Sciences at the University of Cambridge, in 
succession to Prorressor C. E. Ines, O.B.E., F.R.5., 
who has retired after holding the Chair since 1919. 

The Council of the Institution of Structural Engineers 
have nominated Mr. R. P. Mears, B.A., M.Inst.C.E., 
M.L.Struct.E., to serve on the Codes of Practice Com- 
mittee for Water Supply (General), set up by the Insti- 
| tution of Water Engineers. 

Mr. L. Hote Lewis, M.Inst.C.E., M.I.Mech.E., and 
| past-president of the Institution of Water Engineers, 





EDGAR T. WESTBURY. Cordwallis Works, Maidenhead. has retired from the position of Engineer to the Hawes- 


water Scheme of the Manchester Corporation Waterworks 
Department. He was appointed Engineer to the Depart- 
ment in 1915 and retired in 1931, his services being 


Economy. By GEORGE WINDER. London: The | retained as Engineer to the Haweswater Scheme. 


Society of Individualists, 154, Fleet-street, E.C.4. 
[Price 6d.) 

“ Lecra”’ Press Pocket Manual for Those Engaged in the 
Press Working Industry. Compiled by Joun LANGTon. 


3s.) 

Department of Scientific and Industrial Research. Index 
to the Literature of Food Investigation. Volume 14, 
No. 2. September, 1942. Compiled by AGNEs E. 
GLENNIE. London: H.M. Stationery Office. (Price 
4s. 6d. net.] 

1,000 Questions and Answers for Aero-Engine Mechanics. 
By P. W. BLANDFORD and H.C. B. Mackey. London: 
Hutchinson's Scientific and Technical Publications, 47, 
Princes-gate, South Kensington, S.W.7. (Price 2s. net.] 

United States Geological Survey. Water-Supply Paper 
No. 873. Surface Water Supply of the United States, 
1939. Part 3. Ohio River Basin. Washington: 
Superintendent of Documents. [Price 65 cents.) 


to air currents on what would otherwise be exposed | United States Geological Survey. Bulletin No. 925-B. 


Geophysical Abstracts No. 101. April to June, 1940. 
Compiled by W. AyvazocLov. Washington: Super- 


| 


| 


Shipley, Yorks.: Lee and Crabtree, Limited. [Price 
| supply of metallurgists. 





intendent of Documents. [Price 10 cents.] 


TANTALUM Ore Deposit In New MEXIcO.—A deposit | United States National Bureau of Standards. Circular 


No. C 433. Physical Properties of Dental Materials. 
By Witmer Sovper and G. C. PAFFENBARGER. 
Washington: Superintendent of Documents. hth 


75 cents.) 


Longmans, Green and Company, Limited, 43, Albert- | 
drive, Wandsworth, 8.W.19. [Price 7s. 6d. net.) 





Mr. J. G. Pearce, M.Sc., F.Inst.P., M.1.Mech.E., 
M.I.E.E., director and secretary of the British Cast 
Iron Research Association, has been invited to join a 
committee of the Advisory Council to the Director of 
Scientifi¢ and Industrial Research, on the training and 


Sir CLIVE BAILLIEv is resigning his position as the 
British member of the Combined Raw Materials Board 
and head of the British Raw Materials Mission in 


| Washington, U.S.A., and is returning to England to take 


up the position of deputy president of the Federation of 
British Industries. He will assume the presidency at a 
later date if the members in general meeting accept the 
recommendation of the Council. 





ELLIOTT MEMORIAL PrRizE.—It is stated in the current 
issue of the Journal of the Royal Aeronautical Society that 
the Elliott Memorial Prize has been awarded to Aifcraft 
Apprentice J. D. Currell, who obtained the highest marks 
in the general studies section of the August, 1941, 
entry examination for aircraft apprentices. 





CONTROL OF ExportTs.—Under the Export of Goods 
(Control) (No. 7) Order, 1943 (S.R.& O. 1943, No. 1,116, 
price 1d.), which comes into force on August 30, licences 
will be required to export iron and steel shaft keys, 
cutlers’ steels, flax and flax-seed treating machinery, 
jointing compositions containing lead compounds, various 
pigments, dairy machinery and Fourdrinier and other 
paper and paper-board making machine wires. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Resumption of work at steel and 
engineering plants has been fairly general, and production 
is getting into its stride again. There are still some 
staggered holidays to be completed, so that normal work- 
ing has not yet been possible. Production plans for the 
autumn are rapidly taking shape as members of execu- 
tives complete their holidays and the Production Com- 
mittees settle down to their task. -Limitation of supplies 
continues to hamper development, and many firms, 
especially in the edge-tool trades, decline to accept new 
customers, which is reasonable since there are long delays 
in deliveries to old customers. Gradually, the length of 
delays is being reduced in some branches as certain 
classes of materials become more freely available. A 
more normal state of deliveries of low-tungsten hack-saw 
blades is now operating, but high speed qualities are as 
difficult to secure as ever. Constant consideration is 
being giver. to post-war trade, but some manufacturers 
are doing more than others to pave the way for trade in 
peace-time products. Customers who cannot now obtain 
reasonable deliveries are being. placated by visite from 
representatives who are able to accept some orders with 
a promise of deliveries being accelerated as much as 





possible. 
tools have been re-establishing connections with cus- 
tomers in Lincolnshire and Norfolk, with satisfactory 
results. Greater attention is being paid to the delivery 
of repair and renewal parts for coal-mining equipment, 
so that delays in coal production may be minimised as 
much as possible. There is greater activity in the wire 
roperies, with orders from mining and shipping com- 
panies. The strength of the position in wire rods is 
maintained, soft basic wire rods selling at 171. 7s. 6d. | 
and hard basic wire rods at 211. 2s. 6d. per ton. 

South Yorkshire Coal Trade.—The excellent quality of 
the outcrop coal which has been obcained from Went- 
worth is causing a considerable expansion of activities 
there. The Ministry of Works proposes to requisition 
additional! land of approximately 350 acres so that much 
more of the outcrop of the Barnsley seam may be directed 
to industrial concerns and public-utility undertakings. 
Much of the parish of Wentworth is affected, and land- 
owners and residents are greatly concerned.about the 
possible destruction of the forest trees ahd woodlands ; 
but nothing is to be allowed to stand in the way of 
getting this outcrop coal which in size and quality fs said 
to be better than some pit coal. Supplies of chal continue 
to be below the level of requirements, and the position | 
has been made worse by the pit holidays. Best South 
Yorkshire hards are allocated to essential industries and 


services, and there are no washed and graded steams to 


spare. Home requirements account for the bulk of 
production, and very little opportunity is afforded for 
the development of export trade, except to special 
destinations. There are ample supplies of coking coal, 


which are keeping the coke works busily employed. | 


Furnace coke is moving away freely, and all types of 
works coke are in adequate supply. There is still some 
surplus of patent-oven coke nuts and gas coke for 
domestic users. 








SILVER-TIN-LEAD SOLDER IN THE UNITED STATES.— 
The United States War Production Board has announced 
that an estimated saving of 3,000 tons of tin will be 
realised during the present year, and 5,000 tons in 1944, 
by the use of silver-tin-lead solders in place of the normal 
binary tin-lead solders. The silver-bearing solder con- 
tains 2-5 per cent. of silver, 5 per cent. of tin and 92-5 per 
cent. of lead, while the tin-lead solder contains from 
30 per cent. to 40 per cent. of tin and from 60 per cent. 
to 70 per cent. of lead. According to the American 
Bureau of Metal Statistics, the tin used in the manu- 
facture of solder in the United States, in recent years, 
was as follows: 1938, 7,820 tons; 1939, 10,000 tons; 
1940, 13,430 tons, and 1941, 18,420 tons. It is added 
that these figures represent an average of approximately 
17 per cent. of the total anual consumption of tin by 
industry in the United State’. 


TaR SHORTAGE AREAS.—The Coal Tar Controller, 
Ministry of Fuel and Power, has issued a direction to tar 
distillers in all parts of England and Wales to the effect 
that the whole of the country is now a shortage area. 
Previously this had only related to the Eastern and 
London divisions of this Ministry, together with the 
County of Berkshire. The scheme will come into force 
forthwith. Tar distillers (unless their stocks exceed an 
amount specified to them by the Coal Tar Control) will 
supply road tar, and tarmacadam manufacturers will 
supply tarmacadam, only on the authority of a permit 
issued by the Ministry of War Transport’s Divisional 
Road Engineer in the area in which the work has to be 
carried out. Persons in the shortage area requiring tar 
or tarmacadam should apply to the appropriate Divisional 
Road Engineer for a permit. It is emphasised that no 


road tar will now be supplied, for any contract, without a 
permit from the Divisional Engineer. 


Makers of agricultural implement parts and | 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—Orders are not affected by the 
holidays in England, as was the case in pre-war days, 
and work is proceeding at full speed. The reduction 
of the building programme has | i the d i for 
heavy sections, joists and channels, but the lighter 
structural work needed is sufficient to keep structural 
engineers busy. Concrete-reinforcing bars are now being 
produced mainly in continuous or semi-continuous mills, 
rather than in ordinary re-rolling mills, in which pro- 
duction costs are higher. This work has been transferred 
largely to England, where there are more of the former 
type of mill. Wrought iron is in very small demand 
and one result of this is an indirect addition to the 
re-rolling capacity. Mills formerly engaged in rolling 
iron have now changed over to steel rolling. There is 
now a sufplus of metallurgical coke and methods of 
disposing of this surplus are under consideration. Market 
quotations are as follows :—Boiler plates; 171. 12s. 6d.; 
| Ship plates, 161. 3s.; sections, 151. 8s.; medium plates, 
+ in. and thicker, rolled in sheet mills, 211. 15s.; black- 
steel sheets, No. 24 gauge, 221. 15s.; and galvanised 
| corrugated sheets, No. 24 gauge, 261. 2s. 6d., all per ton 
| for home delivery. 
“Malleable-Iron Trade.—There is no new feature in the 
| Scottish malleable-iron trade. The present market 








NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, August 21, 2 p.m., 
Neville Hall, Newcastle-upon-Tyne, 1. General Meeting. 
(i) Annual Reports of the Council and of the Finance 
Committee. (ii) Film: ‘‘ Decontamination of Streets.” 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, August 
24, 5.30 p.m., 85-88, The Minories, E.C.3. ‘“‘ Develop- 
ments in Propeller Design and Manufacture for Merchant 
Ships,”’ by Mr. L. C. Burrill. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, August 31, The George Hotel, Luton, 
6.20 p.m., Annual Meeting. 6.30 p.m., General Meeting. 
* Post-War Motor-Cycle Development,”’ by Mr. Edward 
Turner. Coventry Centre: Tuesday, August 31, 7 p.m., 
The Technical College, Coventry. General Meeting. 





NOTES FROM THE SOUTH-WEST. 


CaRDIFF, Wednesday. 








prices are as follows :—Crown bars, 151. 12s. 6d.; No. 3 
bars, 131. 12s. 6d.; No. 4 bars, 131. 17s. 6d.; and re- | The Welsh Coal Trade.—A call to South Wales miners 
rolled steel bars, 171. 15s., all per ton, for home delivery. | to endeavour to make good the 600,000 tons of production 

Scottish Pig-Iron Trade.—Production is proceeding lost during the men’s annual holiday week, has been 
steadily and raw materials are in better supply than at | addressed to the men by Mr. Arthur Horner, president 
any period since the outbreak of war. Current quota- | of the South Wales Miners’ Federation. Pointing out 
tions, which are unaltered, are as follows :—Hematite, | that the next few months might be crucial in the war he 


| 61. 18s. 6d. per ton; basic iron, 61. 0s. 6d. per ton, both said that recent Government revelations to the Miners’ 


delivered at the steelworks; foundry iron, No. 1, | Federation of Great Britain showed that, in view of new 
6l. 5s. 6d. per ton; and No. 3, 6l. 3s. per ton, both on | military moves coming shortly, it was imperative that 
trucks at makers’ yards. |all the coal possible should be provided. He added 
| that it had been impressed upon the Government that 
the industry needed more men; the present number 
|of men was not enough to provide the coal demanded. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. | Speaking of the demand that was likely to follow from 
| the elimination of Italy from the war, he said that Italy 


MIDDLESBROUGH, Wednesday. had been drawing about 1,000,000 tons a month from 


General Situation.—Market transactions are few and | Germany, but that these supplies had now been sus- 
small. Producers of nearly all descriptions of iron and pended. Britain would be faced with a vital problem in 





| steel have little tonnage to offer except for extended | this respect, a problem which would be of direct concern 
| delivery dates and report considerable bookings for supply | to South Wales. 


Only a limited amount of new business 
during the last quarter of the year. Local and other | was possible in respect of the more favoured kinds on the 
native raw materials are plentiful and an improvement | Welsh steam-coal market last week. The demand from 


|in,the imports of overseas ores promises to relieve a | both the home and foreign trades was actively main- 


situation which has enforced the restricted distribution 
of certain commodities. There is no actual scarcity of 
semi-finished products and the supply of most finished 
descriptions of material is sufficient for all essential needs. 
| Foundry Iron.—An increase made in the stocks of 
| foundry pig is welcome. The make of Cleveland brands 
is still irregular and the return to continuous production 
is unlikely so long as satisfactory supplies of suitable 
iron continue to reach North Eastern foundries regularly 
| from other producing areas. Merchants still command 
| considerable parcels of Midland products and are able 
| to accept substantial orders for reasonably early delivery. 





| Basic Iron.—The make of Tees-side basic iron covers 
| the requirements of the local steelworks and permits 
small additions to be made to the emergency stocks, but 
leaves no surplus for consuming plants in other districts. 
Hematite and Low-Phosphorus Iron.—There are pros- 
| pects of an early improvement in the supply of hematite 
| and low and medium grades of phosphoric iron, but the 
present limited make of those commodities still necessi- 
tates the careful control of distributable tonnage. The 
additional production of hematite is expected and in 
the meantime the extensive use of refined iron for the 
| manufacture of special castings continues. 
| Manufactured Iron and Steel.—A steady flow of semi- 
| finished iron and steel to users is keeping the re-rolling 
mills in full activity. The output of ordinary carbon 
steel is readily taken up and the requirements of the air- 
craft factories and munitions works continue to absorb 
the large outputs of special and alloy steels. Finished- 
| iron manufacturers have a good deal of work on hand 








| and finished-steél producers are very busily employed, | @@lvanised ¢ 


| except in the departments turning out heavy joists 
specifications for which are not being issued very freely. 
|The demand for ship, tank, boiler and armour plates 
| although somewhat less intense than formerly, still 
necessitates the maximum production. There is no 
reduction in the demand for light sections and sheets, 
Rails, railway chairs, pit props and arches are also 
required in large quantities. . 

Scrap.—The better qualities of cast-iron and heavy 
steel scrap are in request and shell steel finds a ready sale, 
but the supply of most other categories of iron and steel 
scrap is somewhat in excess of the demand. 

Durham Coke.—Durham coke is abundant, and the 
announcement of a fall of 1s. per ton in prices reducing 
the fixed basis of quotations to 44s. 6d. for good 
medium blast-furnace qualities, has caused no surprise. 








| tained, but producers generally were kept engaged almost 
to full capacity with deliveries to essential users under 
existing contracts. The foreign demand was keen for 
the lower qualivies not wanted by buyers in the inland 
trade, but the lack of suitable shipping kept operations in 
check. A fair trade was maintained with North Africa 
and the coaling depots and buyers in South America 
were showing a close interest. The best large descriptions 
| received steady attention but were difficult to secure for 
some months to come. Potential outputs of the sized 
classes were also well sold forward and any small parcels 
that became available commanded high prices. Bitu- 
minous smalls were also scarce and strong while the best 
dry steam smalls were active and firm. Inferior dry 
steam smalls, however, were usually plentiful and dull. 


Swansea Steel-Sheet Industry.—It is stated in the weekly 
market report of the Incorporated Swansea Exchange 
that no new features have developed in the tin-plate 
market, which remains in a quiet condition. Steel sheets 
are unchanged ; the demand is not as strong as it was, 
but makers continue to be very busy on old contracts. 
Iron and steel scrap continues to be in fair demand and 
users are receiving fairly satisfactory deliveries. The 
market prices of various iron and steel products are as 
| follows :—Standard quality coke tin-plates, per box of 
108 Ib., containing 112 plates, measuring 20 in. by 14 in., 
| 298. 9d. f.o.r. at makers’ works for home consumption, 
| and 30s. 9d. f.o.b.forexport. Tin-plates carrying heavier 
coatings, 30s. and 30s. 44d. per box f.o.r. at makers’ 
works for home consumption. Unassorted tin-plate base 
| uncoated plates, 25s. 9d. per"box f.o.r. at makers’ works. 
orrugated steel sheets, No. 24 gauge, in 
bundles, 261. 2s. 6d. per ton delivered. Steel-sheet and 
tin-plate bars, 121. 2s. 6d. per ton delivered. Welsh 
hematite pig iron 61. 14s. per ton, and basic iron 61. 0s. 6d. 
per ton, both delivered and both subject to a rebate of 5s. 








ComMopitTy INSURANCE SCHEME.—With the approval 
of the Treasury, the Board of Trade have decided that, 
in respect of the period commencing September 3 and 
ending December 2, 1943, the rate of premium payable 
under any policy issued under the Commodity Insurance 
Scheme, War Risks Insurance Act, 1939 (Part II), shall 
continue to be at the rate of 2s. 6d. per cent. per month. 
The monthly and three-monthly policies for a fixed sum 
and the three-monthly adjustable policies previously 





issued will be continued. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


TELEGRAPHIC “ ENGINEERING,” LESQUARE 


ADDRESS LONDON. 
TeLePHONE NumBER—TEMPLE Bar 3663 (2 lines). 


The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :-— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £2 18 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 
Foreign and Colonial subscribers receiving incom- 


plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 
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THE ROYAL CORPS OF 
NAVAL CONSTRUCTORS. 


DespireE the general and well-founded objections 
| to government by a bureaucracy, this country has 
| good reason to be proud of its Civil Service and par- 
| ticularly of the technical branches thereof. There 
| is nothing contradictory in this situation, for it is 
seldom that the highly trained technician possesses 
| the instincts or develops the peculiarities which make 
| bureaucracies objectionable; more often, indeed, 
| he sees only too clearly the disadvantages of undue 
‘subordination to a rigid administrative system, 





Headings of Appointments Open, Situations Wanted, | though—since he is not usually entrusted with 
Tenders, &c., is six shillings for the first four lines, any extensive executive authority—his oppor- 
peg ee ee ee ve tunities to “‘ do something about it ” are infrequent 
aahiiied Be | and relatively insignificant. Complaints that staffs 

excessive in numbers or cost are not often 


is ls. per insertion, with the exception of advertisements | 
appearing under Situations Wanted. The line averages | 27° ‘ , . : : 
When an advertisement measures an inch | applicable to technical staffs, even in peace time, 
Payment must|and it is becoming the customary experience in 


six words. 

or more the charge is 18s. per inch. 

accompany all orders for single advertisements, other- | war to find that the supplies of available technicians 
wise their insertion cannot be guaranteed. Terms for | are far short of the demand ; yet attempts to retain 





displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 

in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 
All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


INDEX TO VOL. 155. 
The Index to Vol. 155 of ENGINEERING, 
(January-June, 1943) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
i distributed only in response to such 
applications. 


some part of an enlarged war-time staff, in the hope 
| that the subsequent peace-time establishment shall 
be more adequate, are certain to be resisted strenu- 
ously. That was the case after the last war and it 
would not be surprising to find a similar situation 
| arising after the conclusion of the present conflict, 
jin spite of the present eagerness to expand the 
nation’s resources for technical training of every 
kind, and the repeated declarations in Parliament 
} and elsewhere, that future prosperity depends upon 
a wider recognition of the importance of the tech- 
nician in almost every walk of life. The failure of 
Governmental administrators to set a proper value 
upon the technician is no modern development, 
however; it has been evident in this country for 
generations, and seldom more so than in the case 
of the naval architect. 

Occasionally, however, there have been influences 
in the other direction, too strong to be ignored ; 
sometimes the result of the happy accident that 
the power to do good has been placed in the hands 
of a man who really did know what was required, 
and sometimes as a result of the pressure of public 
opinion, roused from its customary lethargy by the 
fear of danger from without. Whether or nof there 
was as much cause to question .the efficacy of the 
Royal Navy in the early ironclad era as the published 
discussions in that period seemed to indicate, there 
is no doubt that expert opinion was dissatisfied with 
the outward evidences of naval preparedness and 
the quality of the matériel, as compared with the 








built for certain Continental navies. The eventual 
result was the passing of the Naval Defence Act of 
1889 and the addition of 70 ships to the strength of 
the Fleet ; but an earlier, less publicised, but funda- 
mentally most important development was the 
appointment in June, 1882, of a committee, under 
the chairmanship of Sir Thomas (afterwards Lord) 
Brassey, of Naval Annual fame, “to consider the 
existing regulations for entering, training, and pro- 
moting workmen and apprentices in the Royal 
Dockyards, and to make suggestions, if considered 
necessary, for their improvement.” One ‘of their 
chief recommendations, implemented by an Order 
in Council dated August 23, 1883, was the formation 
of a Royal Corps of Naval Constructors; a step 
which has proved to be of the greatest significance, 
not only in furthering the technical interests of the 
Navy, but in contributing to the advancement of 
the science of naval architecture as a whole. 

The titular head of the Royal Corps is the Director 
of Naval Construction, and one of the many dis- 
tinguished holders of that position, Sir Eustace 
Tennyson d’Eyncourt, wrote, 20 years ago, an 
admirable history* of its origins and development. 
At its formation, Sir Eustace stated, the Royal Corps 
consisted of the Director, eight Chief Constructors, 
11 Constructors, ten Assistant Constructors (First 
Class), 18 Assistant Constructors (Second Class), and 
11 Assistant Constructors (Third Class); a total 
strength of 59. There have been various revisions 
of this establishment and when Sir Eustace wrote 
the total had grown to 122. He observed that the 
Brassey Committee appeared to have followed 
fairly closely the recommendations of the then 
Controller of the Navy, Admiral Sir Houston 
Stewart, which were based upon a memorandum pre- 
pared by Mr.—afterwards Sir—William White. The 
constitution of the French Génie Maritime had pro- 
vided the general framework, with the important 
differences that the Royal Corps contained no naval 
engineers, and that its personnel all had practical 
experience of shipbuilding at entry, whereas the 
members of the Génie Maritime were chosen from 
among the higher students of the Ecole Polytech- 
nique, who had to acquire their shipyard experi- 
ence after appointment. 

The Committee recommended that the first on the 
list of candidates for the position of engineer student 
in the Navy should have the option of becoming a 
naval constructor, a proposal which was adopted 
in 1884; and that a limited number of candidates, 
not trained in the Admiralty service, should be 
allowed to sit for the final examination at the Royal 
Naval College, Greenwich and, if successful, should 
be admitted to the Royal Corps. This recommenda- 
tion also was adopted, and the ranks of the R.C.N.C. 
have gained some valuable recruits by this means. 
Not all of them, however, remained in Admiralty 
employment ; nor, for many years, were the official 
emoluments sufficient to withstand the attraction 
of the higher salaries offered by some of the larger 
shipbuilding firms. In general, however, the loss 
represented by such resignations was more apparent 
than real, for the designers belonging to private 
firms have always maintained close touch with the 
Directorate of Naval Construction, both in the 
course of their work and through the medium of the 
Institution of Naval Architects, and, by reason of 
their greater freedom to introduce innovations in 
ships designed for other than Admiralty account, 
have contributed materially to the advancement of 
knowledge in this field. 

Obviously, nothing can be said at the present 
time regarding the work of the Royal Corps in 
maintaining the Fleet at its greatly increased war- 
time strength and at full efficiency, but some 
indication of the strain that the war must have 
imposed upon it can be gathered from its record of 
performance during the last war. In our issue of 
April 2, 1920, we noted that, between 1910 and 
1914, the designers in the Royal Corps had been 
responsible for 13 battleships completed, six battle 
cruisers, 23 light cruisers, 100 destroyers, 14 sub- 
marines, and a number of auxiliary craft. In the 
next four years, however, in spite of the additional 
stress of repairing and maintaining a Fleet at war, 
they added to this total a further 12 battleships, 








* Brassey’s Naval Annual, 1923, page 164. 





reported offensive qualities of the ships then being 
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three battle cruisers, three large light cruisers, 34 
light cruisers, 24 flotilla leaders, 207 destroyers, | COLLIERY DUST. 
146 submarines, and an impressive number of 
monitors, boom defence vessels, and other miscel-| _Mucu work has been done by the Safety in Mines 
laneous ships. Much of this new tonnage consisted | Research Board, and others, in investigating the 
of repeats of earlier ships, but many of the designs | part played by coal dust in colliery explosions and, 
were entirely new, and even when the new classes | as is well known, it is fairly common practice to 
did not differ in any marked degree from their | dilute the dust cloud produced by an explosion 
predecessors, there were differences in detail, and| by laying a neutral dust, frequently powdered 
modifications made in the light of Service experience, | limestone, in the roadways in order to check the 
which made demands upon the technical abilities of | propagation of flame. Although the heavily-laden 
those responsible almost comparable with those | dust cloud produced by an explosion does not 
associated with new designs. The public had few | represent normal conditions, there is always con- 
opportunities to judge of the amount of work | siderable dust in the air of a mine ; after shot-firing, 
involved or the high quality of the skill that went lsuch as is practised in anthracite mines, it may 
to its fulfilment. The peace-time strength of the | reach a high density. This condition introduces an 
Corps, of course, was quite insufficient to cope with | entirely different aspect of the coal-dust question 
such a rush of work and special steps were taken | and accentuates the importance of the relation 
to increase its numbers. Some 30 temporary | between a dusty atmosphere and the health of the 
assistant constructors were engaged from the| miners. The deleterious effects of industrial dusts 
private shipyards, 27 Admiralty draughtsmen were | have long been recognised, and in factory operations 
promoted to the same rank, and a few additional | various types of extraction systems are in use to 
supernumeraries were obtained from the Royal| minimise the dust content of the air breathed. 
Dockyards ; but the field from which a selection | Colliery conditions unfortunately do not permit the 
could be made was limited, and the volume of work | installation of such systems. In _ flint-crushing 
was increasing faster than the personnel. Sir| plants, pottery workshops and asbestos factories, 
Eustace d’Eyncourt recorded, in the article pre-| the air frequently contains only 1 mg. or 2 mg. 
viously quoted, that eight of the Corps died from | of dust per cubic metre, but in the dense dust 
causes directly attributable to overwork. A ninth | clouds in which colliers may work at the coal face, 
was lost in the Queen Mary, at the Battle of| it may contain from 100 mg. to 200 mg. In other 
Jutland, while serving the period at sea which is | parts of a fairly dusty mine it may reach from 5 mg. 
required of all assistant constructors on the per- | to 20 mg. 
manent establishment. 
There is little reason to suppose that the burden these conditions and chronic pulmonary disease in 
of the present war is any lighter than that of the South Wales coalminers was undertaken, at the 
last, even though the re-armament which was in | equest of the Home Office, by the Medical Research 
train at the time of the Munich agreement enabled Council in 1936. The work was carried out under 
additional staff to be engaged in good time the direction of the Committee on Industrial Pul- 
at the Admiralty and provided them with | monary Disease, and last year a report dealing with 
an invaluable preliminary training; not only in the medical aspects of the matter was published. 
warship design and construction, but also in mer- | The survey which was undertaken showed that the 
cantile practice, in connection with the armament | Pulmonary abnormality encountered among South 
and conversion of existing merchant ships and the | Wales miners was not restricted to the anthracite 
building of entirely new types of vessels. This may | “Tea, but its incidence and severity were greatest 
be expected to have an important bearing on their | #™0ng colliers who had worked for long periods at 
future careers, for it is probable that many | the coal-face in anthracite mines. It was also 
of them will be absorbed into the private yards | established that the pulmonary abnormality of the 


after the war, taking with them an appreciation of South Wales area included a form of disease which | 
the more scientific side of ship design that cannot did not come within the accepted definition of | 


A detailed investigation of the relation between | 


the total quantity of solids is small, so that for 
accurate results samples of considerable bulk must 
be taken. In the determination of mass concen- 
tration, volumes up to 10 litres may be necessary 
to obtain a sample of, say, 2 mg.; for heavy 
samples, 100,000 cub. in. of air may be required. 
The report gives, in great detail, the results of 
two independent investigations. In the first, which 
was particularly concerned with the physical nature 
of the dust, a thermal precipitator was used. In 
this instrument, an aspirator draws the air to be 
sampled vertically downward through a slot and 
past a horizontal, electrically-heated wire on each 
side of which are circular cover slips. The dust 
particles are thermally repelled from the wire and 
are precipitated on to the cover slips, which are 
| afterwards mounted on slides for microscopic 
}examination. The sampling time used was generally 
|from 10 minutes to 20 minutes. For the second 
| investigation, concerned with mass concentration, 
|a naphthalene filter was employed. In this instru- 
|}ment, a measured volume of air is drawn through 
a compressed pad of powdered naphthalene. The 
charged pad is then subjected to a temperature 
of 70 deg. C., so that the naphthalene is sublimed 
away and the pure uncontaminated dust left as a 
residue. To take an air sample of the order of 5 litres, 
in 5 minutes or 6 minutes, a calibrated suction 
hand pump is used ; for smaller dust concentrations, 
a sample of similar volume is taken over a period 
of 2 hours to 3 hours by means of a water aspirator. 





The investigations carried out showed, as was to 
be expected, that the dust concentration was highest 
in narrow working places. Thus, in one colliery the 
dust count was 75 per cent. higher in the narrow 
places than on the longwall faces, although the 
number of particles other than coal were similar 
|in the two cases. It appears to be generally agreed, 
as a result of both American or British experience, 
that particles larger than 5 microns are of little 
| pathological significance. Considering particles of 
only 5 microns size or smaller, the narrow places in 
| this colliery showed an excess of 40 per cent. over 

the longwall faces. It is naturally recommended 
that ventilating systems should be as efficient as 
possible, but as under no conditions can they main- 
| tain the same standard in narrow semi-closed spaces 
as in relatively open workings, it is suggested that 
water spraying should be applied to all material at 


be without its influence on the British shipbuilding silicosis as used for the puspeses of the workmen’s|the coal face before it is loaded. Although this 
industry. That industry has owed much in the |°Compensation schemes. The Committee accord- procedure might present little practical difficulty, 
past to the Royal Corps and to the excellent training ingly recommended that the comprehensive term | it might not be easy to ensure that it was regularly 
that its members receive, as may be judged by the | “" Pneumokoniosis of coal workers” should be used | carried out. It is suggested that when water is not 
names of those members who have accepted private for “all the pulmonary conditions described as due | laid on to the working face, it should be distributed 


appointments. Many were mentioned in an article | t0 dust in workers engaged in any operation under- 
on the South Kensington School of Naval Archi- | gTound in coalmines, in screens workers at collieries 
tecture, on page 101 of our 116th volume (1923). and in coal-trimmers at docks.” ‘This suggestion 
Undoubtedly, Admiralty practice has benefited has been adopted _ the Workmen's Compensation 
also from the experience obtained in private yards Act, 1943, which gives power to make compensation 
by prominent members of the R.C.N.C. who have echemes on that basis. 
had first-hand experience of both classes of work | The complete solution of the problem oes to the 
and have returned to Whitehall in senior positions ; Medical Research Council, in addition to X-ray and 
a notable instance, of course, being that of Sir | Other medical SEVESNG SONG, demanded “4 detailed 
William White himself, its virtual originator. There ce of the ronan of mine dusts, in order 
thight be some advantage still to be gained by giving that the relations existing between pneumokoniosis 
a more active encouragement to such changes of | and particle size and constitution, and dust concen- 
environment in the future. So far as the theo- | ration might, if possible, be traced. There was no 
retical study of naval architecture is concerned, | * ?7'07* reason to suppose that the conditions in the 
the shipbuilding industry must continue to depend | anthracite mines were due to the constitution of 
largely upon the Royal Corps, since all three of the anthracite iteelf ; they might equally be due to the 
university chairs in this subject have been vacant prevalence of shot-firing - the winning of this 
for some considerable time and the output of gradu- material. The relative malignity of coal dust and 
ates from the faculties must have been affected in | other mine dusts, sometimes deliberately introduced 
consequence. It is probable that, as in the past, ane workings, hed also to be studied, while » deter- 
the candidates eventually selected for these pro- mination of the maximum, or minimum, particle 


| by water tanks and applied with watering cans, or 
a stirrup pump. 

Shot-firing as practised in anthracite mines 
| greatly increases the amount of atmospheric dust. 
|In one case the increase on a longwall face was 
|49 per cent. In the metalliferous mines of the 
| Witwatersrand firing is done on off-shifts and in 
ganister mines in Great Britain work may not be 
| resumed until four hours after a shot has been fired, 
| unless an efficient water spray is used for laying the 
|dust. There is no similar regulation for coal mines, 
| and one of the main recommendations of the report 
|is that “ shot-firing should be reduced to 
ja minimum, and, as far as practicable, carried out 
| when fewest men are likely to be exposed to the 
| dust and fumes arising therefrom.” A suggestion 
|in the body of the report is that the hydraulic 
coal “* buster,” which has been successfully used in 

many bituminous mines might be modified to 
|enable it to deal with the tougher anthracite. On 
| the question of the introduction of a regulation con- 


fessorships will have been trained in the ranks of | “© likely to be of deleterious importance had also, 
4 aren - a ay yw Mine pra qentraper= 4 | mines, it is suggested that the maximum concen- 
+ t ‘2 | tration of coal particles in anthracite mines should 

remarkable thoroughness and the Committee has be 700 ner cc. of coal and 6D per oc. of other 
|now published a second report* dealing with this ane Sho neniins Prvvactor te. lange te omn- 
| sapect of its terms of reference. , , | veniently-used instruments would be necessary and 
_ the ge of any examination of mine dust | on investigation of the comparative efficiencies, 
bn ane ——- on the a of — |under mine conditions, of the various instruments 
cane of the ole te ‘a the yon pe bm | eo “oy be —— They Seed << 
: r ee . : onimeter, a form of suction pump which projects 
parison with that existing in most industrial plants, | its charge on to a glass plate oe with Se 
* Medical Research Council, Chronic Pulmonary which is in regular use in South African gold 
Disease in South Wales Coalminers. I1.—Environmental | mines ; and the well-known Owens jet dust counter, 
Studies. H.M. Stationery Office. [Price 10s. 6d. net.) | which is also an instrument of the impingement type. 


the R.C.N.C.; but the factors governing the con- 
structional design of warships and merchant ships 
are so different in some respects that a real familiarity 
with both classes of work is essential if the holders 
of the chairs are to establish quickly and firmly such 
intimate relations with the mercantile side of the 
industry as future conditions are likely to require. 
If this closer liaison can be achieved, one result 
should be a more gereral appreciation of the services 
rendered by the Royal Corps during the 60 years of 
its existence; a highly desirable result, for it has 
not received even yet the full meed of public recog- 
nition that ie its due. 





| trolling the maximum permissible dustiness in 
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NOTES. 


AIRCRAFT PRODUCTION. 


[ne tenth report of the Select Committee on 
National Expenditure, during the present session of 
Parliament, was issued on Monday of this week, 
and deals with aircraft production. In general, the 
Committee appear to have found the aircraft position 
fairly satisfactory—as, indeed, the obviously grow- 
ing strength of the Royal Air Force would have 
suggested, even if the report had been more critical 
than is the case—and the introduction contains the 
gratifying statement that “at present, with the 
exception of spares . . . there is no single field of 
production where a serious bottleneck threatens to 
retard output.” As there is now no appreciable 
reserve of labour still to be tapped, however, any 
further expansion of output can be achieved only 
by the more efficient employment of existing re- 
sources of plant and personnel, and in this respect 
the Committee find that there are 
opportunities for improvement. They are of opinion 
that the loss of output occasioned by changes in the 
constructional programme and by alterations in 


considerable | 


changes whenever notice to terminate employ- 
ment is given or received or when employment is 
terminated without notice. This requirement applies 
already to the eight million persons affected by 
Essential Work Orders, but it is now extended to 
all industry and to all men between the ages of 
18 and 64, and women between 18 and 59, whether 
| paid or unpaid, and on part-time as well as full- 
| time work, provided that they are employed for 
not less than 20 hours a week. An employer is not 
required to give notice in respect of persons joining 
| the Armed Forces, and exemption from the opera- 
| tion of the Order also applies to various classes of 
| persons such as doctors and dentists, and to those 
concerning whom the Ministry is already informed 
|in other ways. The Minister of Labour (Mr. Ernest 
| Bevin) has explained that the purpose of the Order 
|is to reduce the waste of time which results from 
| transfers from one employment to another, but is 
not intended to restrict the freedom of individuals, 
not covered by existing regulations restricting their 
|engagement, to seek new positions, unless the new 
work which they propose to undertake is deemed 
to be of less national importance than the old. It 
| was not the present intention, he stated, to exercise 
the power of direction otherwise than at present ; 





design could be reduced to a greater extent, more | in other words, direction would be limited to those 
particularly by making fuller use of the collective | classes now registered, with the exception that it 
advice of the manufacturers concerned, and that the | might be applied to older men and women, up to the 
policy of dispersal of manufacture in a large number | age limits mentioned, where they possessed special 
of scattered factories might be reviewed with advan- | skill or in other special circumstances. Mr. Bevin 


tage ; 


as evidence of the present degree of dispersal, | indicated that the Ministry would probably not 


they mention that 19 main aircraft firms which, in | call up for war work those men and women who 
January, 1938, managed 45 production units, each | were engaged on voluntary work, but it was neces- 
employing more than 100 workpeople, were manag- | sary to know if and when they gave up that voluntary 


There 


ing 323 such units in January of this year. 


*,* . a . . | 
were many additional factories of smaller size, in | 
one case numbering 265, under the control of one | 


work. 
Tue INSTITUTE OF WELDING. 


The increasingly rapid growth of the membership 


main firm. Engine production is generally up to} of the Institute of Welding is one of the matters 
programme ; but the spares positiop is less satis-| discussed in the 20th annual report of the Council 
factory and proposals are made for the concentration of the Institute. The net increase in the member- 
of spares manufacture in separate factories, and for | ship, during the year ended March 31, 1943, was 


better organisation of supplies of spare parts. The 
most significant comments, however, concern the 
technical efficiency of the industry, especially in 
relation to personnel. The Committee state bluntly 
that the industry “is suffering from an acute shortage 
of scientific and technical men and there are not 
enough adequately qualified men available” to 
maintain it at proper efficiency. 
found throughout the whole field of aeronautical 


research, including the official establishments, and | 


The 


requires special measures for its alleviation. 
report declares categorically that “men of high 


academic, scientific, or technical attainments should | 
not be allowed to be absorbed into the fighting | 


The shortage is | 


Services, where, even when they are employed in | 


technical jobs, their qualifications are often much 
higher than is needed.” 
aeronautics are needed—a fact which has been 
patent for some time—and the Committee recom- 
mend that the appropriate departments should 
investigate the facilities available for training 
research workers, aeronautical engineers and other 
technicians and determine what action is necessary 
to meet requirements. They find a similar shortage 
of qualified staffs in all grades of management, from 
foremen upward, and recommend that courses should 
be provided to train foremen for higher grades. 
They also criticise the methods of sub-contracting, 
and of fixing prices for sub-contracts. Ordinary 
labour was found to be relatively plentiful, though 
this position is not expected to persist as the pro- 
gramme of construction expands and if further 
demands are made for recruits for the Forces; but 
they express concern at the high rate of wastage of 
labour, which, in the seven weeks ended May 14, 
was 6-4 per thousand operatives per week, and 
recommend that joint action to reduce the wastage 
should be taken by the Ministry of Labour and the 
Ministry of Aircraft Production. 


LaBour TuRN-OVER IN INDUSTRY. 


A new Order, which comes into force to-day, has 
been made by the Minister of Labour and National 
Service to reduce the loss of labour power repre- 
sented by unregulated changes of employment. 
The Order requires employers to give immediate 


More university courses in | 


|377, which compares with the previous year’s 
|figure of 272, itself the highest recorded in 
|the past eight years. The number of members 
on the roll totalled 2,355 on March 31 last, 
jagainst 1,978 on March 31, 1942, and 1,706 on 
| March 31, 1941. Moreover, it is stated in a foot- 
|note that, by the end of June, 1943, the total 
membership had increased to 2,613. In order to 
| mark the services rendered to the Institute by Sir 
William J. Larke, K.B.E., during his four years’ 
tenure of the presidency, a fund was instituted and a 
presentation made to Sir William on the occasion 
of the delivery of the presidential address by Mr. 
Ralph Freeman, M.Inst.C.E., on December 2, 1942. 
A substantial balance remained unexpended and 
Sir William offered to add to this a sum of 100I. to 
endow a medal, bearing his name, to be awarded 


| annually, with a cash prize provided by the Institute, 


|to the author of the best paper presented during 


| any year. 


Detailed rules of the award of the medal 
are being drawn up and will shortly be announced. 
The Institute has accepted an invitation to co- 
operate with the Admiralty and the Board of 
Education in promoting short courses of lectures 
on welding to shipyard draughtsmen, which it is 
hoped may be given in a number of technical 
colleges during the coming winter. A somewhat 
similar request for syllabuses to form two-year 
courses for shipyard, constructional and general 
engineers has been referred to a special sub-com- 
mittee under the chairmanship of Mr. T. R. B. 
Sanders, M.A., A.M.Inst.C.E. The work of the 
Welding Research Council has been continued as 
vigorously as conditions have permitted. A number 
of investigations have been completed and reported 
upon ; some of the existing programmes have been 
extended, and new investigations have been begun. 


THERMOPLASTIC-INSULATED CABLES. ,. 

We have received a circular letter from the Cable- 
makers’ Planning Committee—which, with the 
Cablemakers’ (War Emergency) Technical Com- 
mittee, advises the Government departments on all 
matters affecting the war-time production of electric 
cables—designed to clarify the position regarding 
the use of thermoplastic-insulated cables in general, 





notice in writing to their local employment ex- 


and especially those of the P.V.C. compound type. 





The letter explains that the major problem facing 
the industry is the maintenance of supplies of cables 
in the absence of adequate supplies of various 
materials hitherto regarded as essential. Most of 
the cables now being produced are for the Services, 
and a large proportion consists of “ short-life ” 
cables; that is, cables to be used under conditions 
that limit drastically their expectation of life. The 
extensive use of thermoplastic insulation is designed 
to save rubber, natural and synthetic, and the 
limited choice of polymers, plasticisers and extenders 
now available is the factor which determines their 
selection ; their development for general domestic 
and industrial wiring is of secondary importance. 
In the case of P.V.C., which is the principal thermo- 
plastic material involved, these considerations have 
led to the necessity of standardising the compounds 
employed and limiting their number to the minimum 
dictated by Service needs. Until further progress 
has been made with development work in this field 
—which is being given as much attention as war-time 
conditions permit—P.V.C.-insulated cables should 
not be used indiscriminately ; though, as substitutes 
for war emergency rubber-covered cables, they will 
give satisfactory service in general wiring work 
under most conditions, and should be utilised to 
the maximum possible extent in the national 
interest. Where, however, the conditions are 
thought to be arduous or otherwise unfavourable 
(for example, where extreme conditions of tempera- 
ture are likely to be encountered) the intending 
purchaser is recommended to communicate with 
the secretary of the Cablemakers’ (War Emergency) 
Technical Committee at Hamilton House, Victoria- 
embankment, London, E.C.4, who will be able to 
advise regarding the suitability of cables of this 
type for the particular service contemplated. 


THe GavuGE anD Toot Makers’ ASSOCIATION. 


The report to be made on behalf of the Council 
of the Gauge and Tool Makers’ Association by the 
chairman, Mr. F. W. Halliwell, M.I.Mech.E., 
M.1.P.E., at the. annual general meeting of the 
Association, to be held in London on September 1, 
covers the administrative year August, 1942, to 
August, 1943, and constitutes the first annual 
report of the Council of the Association. The 
period under review has necessarily been devoted, 
in the main, to the work of establishing the Associa - 
tion and setting up its organisation. The report 
states that when the Association was incorporated 
on August 12, 1942, there were 16 members, but 
that, since that date, the membership has steadily 
increased and now totals 75. At the first Council 
meeting, held on August 25, 1942, Mr. A. P. G. 
Walters was appointed secretary, but with the 
growth of the membership and the increase in the 
Association’s activities he felt unable to devote 
sufficient time to the Association’s affairs and 
recommended that a, full-time secretary be ap- 
pointed. Accordingly, early, in April, 1943, the 
Council engaged the services of Mr. Gilbert T. Beach, 
formerly secretary of the British Plastics Federa- 
tion, and equipped an office at Standbrook House, 
Old Bond-street, London, W.1. The Association 
has established and maintained close contact with 
various Ministries and Government Departments 
and provisions have been made whereby advance 
copies of all Statutory Rules and Orders dealing 
with matters which may affect the industry are 
received. Friendly relations have been, established 
with the Machine-Tool Trades Association and 
contact is being maintained with the British Engin- 
eers’ Association. Application for membership has 
also been made to the Federation of British In- 
dustries and this has been accepted, the Association 
having now two representatives on the Grand Council 
of the Federation. In February, 1943, a repre- 
sentative committee was set up to review the whole 
position in regard to existing screw-gauge prices. 
The Council adopted the recommendation of this 
committee to publish, as Association prices, a 
standard and non-standard price list prepared by 
the committee. These price lists have now been 
submitted to the Directorate of Gauges and Measur- 
ing Instruments, Ministry of Supply, and the report 
adds that they have been welcomed by the Govern- 
ment departments concerned as being of assist- 





ance to them in carrying out their programmes. 










154 


| 


THE BICENTENARY OF 
LAVOISIER. | 


By ENGINEER Captain Epcar C. Smrru, | 
O.B.E., R.N. 


ANTOINE-LAURENT LAVOISIER, the greatest of all | 
French chemists, was born in Paris on August 26, | 
1743, and died, one of the many notable victims of 
the guillotine, on May 8 in the fateful year 1794, 
at the age of 50. “It required but a moment,” 
said Lagrange to Delambre, “to strike off his 
head ; a hundred years may not suffice to reproduce 
such another.” 

The life of Lavoisier coincided with a period of | 
intense political, intellectual and scientific activity 
in France, and from his youth he moved in circles 
where every problem under the sun was discussed. 
The son of a wealthy man, he enjoyed all the advan- 
tages which position and money could bestow. 
After a liberal education, he took his degree in law, 
then devoted himself to science, and from that time 
was associated with men whose names are written 
large in the history of science in France. From 
Lacaille he learned mathematics and astronomy ; | 
from Bernard de Jussieu, botany; from Guettard, 
mineralogy. Chemistry he studied under Rouelle, 
who had a laboratory in the Jardin du Roi. No 
other city has so many long-established and famous 
scientific institutions as Paris, and in the then Royal | 
Academy of Sciences, Lavoisier found hishome. To 
this he gained entrance at a very early age, and when 
the Revolution broke out he was its President. He 
was not only fortunate in his early environment but 
also in his marriage, in 1771, to Mlle. Paulze, who 
proved a worthy collaborator, registering his experi- 
ments, translating memoirs, and engraving the 
plates for his books. 

A year or two before his marriage, Lavoisier, by 
purchase, had become one of the fermiers-généraux 
to whom fell the lot of collecting the indirect taxes, 
and it was because he held this post that ultimately 
he had to face the Revolutionary Tribunal. He 
also held an appointment in the Arsena! and it was 
his practice, while engaged in public affairs, to 
devote the hours from 6 a.m. to 9 a.m., and from 
7 p.m. to 10 p.m., to his scientific work. Among his 
many contributions to the Academy of Sciences 
were, in 1775, Mémoires sur la nature du principe 
(Voaygéene) qui se combine avec les métaux pendant la 
caleination et qui en augmente le poids: in 1777, 
Mémoire sur la combustion en général: in 1780, 
jointly with Laplace, Mémoire sur la chaleur; and, 
in 1783, Réflexions sur la phlogistique. Like all his 
contemporaries, Lavoisier was familiar with the 
phlogiston theory of Becher and Stahl, which he 
was destined to overthrow. In 1774, Priestley dined 
with Lavoisier, to whom he spoke of his discovery 
of “* dephlogisticated air ’’ (oxygen), thus influencing 
much of Lavoisier’s work. The discovery by 
Cavendish of the compound nature of water was 
another important advance of the time. It was 
Lavoisier who clearly grasped the importance of 
these discoveries and, by reasoning and experiment, 
showed the true nature of combustion, oxidation, 
calcination, and respiration. His views gradually 
gained acceptance in France, and their eventual 
adoption abroad was hastened by the publication of 
two books, the Méthode de Nomenclature Chimique, 
proposée par MM. de Morveau, Lavoisier, Bertholet 
[sic] et de. Fourcroy (1787) and Lavoisier’s Traité 
Elémentaire de Chimie, présenté dans un Ordre nouveau 
et d’aprés les Découvertes modernes (1789). - These | 
works were translated into English by Dr. George 
Pearson and Dr. Robert Kerr, respectively. Among 
British chemists, Black was apparently the first to 
teach the new doctrines, and before the end of the 
Eighteenth Century the phlogiston theory had been 
practically abandoned. 

Lavoisier was a man of liberal views, generous and 
kindly, and in the early days of the Revolution he 
served his country in various ways. He had been | 
elected to the Assembly in 1787, and, in 1791, he 
was appointed a Commissioner of the National 
Treasury and drew up a report “ on the territorial 
wealth of France.” He was also made secretary 


and treasurer of the Commission of Weights and 
Measures, from the labours of which sprang the 
Metric System. 


His colleagues on this Commission 


j}lambre, Méchain and Prony. 
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were Berthollet, Borda, Lagrange, Laplace, De- 


was responsible for the determination of the weight 
of the unit volume of water, in which task he was 
assisted by Haiiy. No Government of that time 
had a keener appreciation of the value of the work 
of scientists than the French; but, as the internal 
and external dangers to the country grew, so the 


extremists seized the opportunity to sweep away} 


all vestiges of the former regime. In August, 
1793, the Academies were dissolved and, under the 


various Committees of Public Safety, no man’s life | 


was secure. The King had fallen in January, 
1793; Marie Antoinette was beheaded in October 
of the same year; Bailly, the astronomer, who was 
Mayor of Paris, in November. The executions rose 
from three a week to 30, and then to nearly 200. 
Noblemen were followed by the councillors of 
Parliament, and then, in May, 1794, came the 
turn of the fermiers-généraux, 28 in all. At his 
trial, Lavoisier asked to be allowed to conclude an 
experiment, and it was then that Coffinhal immor- 
talised himself by replying that “The Republic 
requires neither savants nor chemists ; the course of 
justice cannot be suspended.” 

From his prison, and while awaiting death, 
Lavoisier wrote :—‘‘ I have had a fairly long and, 
above all, a very happy life and I believe that my 
passing will cause some regret and that, perhaps, 


some little honour may attach to my memory. | 


What more could I desire? The events in which 
my life has been involved will probably save me 
from the disabilities of old age. 
instant, and that is a boon which must be added 
to the others I have enjoyed. If I have any feeling 


of sadness, it is because I have not done more for | 
my family, and, stripped of everything, am unable | 


to give my friends and relations any token of my 
affection and gratitude.”” The scene of his execution 
was the Place de la Révolution, now known as the 
Place de la Concorde. Apparently he was buried 
in the Conciergerie. 

The outstanding position of Lavoisier as a chemist 
has never been called in question. Thorpe wrote 
of him as “the creator of modern chemistry ” ; 
while J. D. Forbes said that * he left a name equal 
to any in the science of his time, and adorned by 
the memory of public and private virtues.” Charles 
Wurtz, the chemist (1817-84), in a moment of 
enthusiasm, declared, “‘ La chimie est une science 
francaise ; elle fut constituée par Lavoisier d’immor- 
telle mémoire.”” In 1888 was published a biography 
of Lavoisier by Edouard Grimaux (1835-1900) of 
the Ecole Polytechnique; and in 1890 Marcelin 
Berthelot (1827-1907), permanent secretary of the 
Academy of Sciences, published La_ révolution 
chimique, Lavoisier. It was largely through the 
efforts of Berthelot that an international fund was 
raised for the erection of a memorial to Lavoisier. 
The monument, a fine work of art, situated behind 
the Madeleine, was unveiled on July 27, 1900, and 
consists of a bronze figure of Lavoisier on a granite 
pedestal which bears bas-reliefs. One of these 
shows him in the laboratory, dictating to his wife, 
while another represents him explaining the dis- 
covery of the composition of air to his colleagues of 


the Academy of Sciences, Monge, Lagrange, Laplace, | 
Berthollet, Vicq d’Azyr, Lamarck, and Guyton de | 
There is another statue of him in the | 


Morveau. 
Sorbonne, and a reduced replica of this is in the 
National Gallery of Scotland. Much of the apparatus 
that he used is preserved in the Conservatoire des 
Arts et Métiers. 








CERTIFICATES FOR BRITISH STANDARD SALT-GLAZED 
Prpes.—An arrangement has recently been made between 
the British Standards Institution and the manufacturers 


of salt-glazed pipes, whereby those manufacturers who | 
hold licences from the Institution to use the B.S.I. mark | 


on their pipes will attach a certificate to all invoices 
relating to pipes which are ordered as British Standard 
pipes or as British Standard tested pipes. These 


| certificates will serve the purpose of reminding the pur- 


chaser that the pipes covered by the invoice have been 
tested and found to comply with the requirements of the 
appropriate British Standard specification, and they will 
give him assurance that the quality of the pipes supplied 
has been controlled under conditions approved by the 
Mark Committee of the British Standards Institution. 





My death will be | 


AUG. 20, 1943. 


Lavoisier himselt| LETTERS TO THE EDITOR. 


|AN INTERNATIONAL INSTITUTION 
OF ENGINEERS. 

To THE Eprror oF ENGINEERING. 
Sir,—In view of the great need for the utmost 
| co-operation and enthusiasm during post-war recon. 
struction, it has occurred to me that the time is now 
| opportune for the inauguration of an International 
Institution of Engineers, or at least an Empire 
| Institution of Engineers or an Empire Engineering 
Society. The post-war possibilities of air transport 
are such that conferences, meetings, etc., would be 
facilitated, and rapid progress should be made in all 
directions. It has often been said that our future 
lies in the air—no point in the Empire is more than 
2,000 miles from any other, making a journey of, 
say, 8 hours to 10 hours—and, bearing this in mind, 
I do feel that engineering in its many branches 
should go ahead if engineers of all nationalities will 
only pull together and pool their problems and 
achievements. 

I appreciate that pre-war World Conferences did 
good service within certain limits, but, if progress is 
to be made in the right direction and in our time, 
free and frank discussions of all problems concerning 
| the well-being of the peoples of the world are neces- 
sary. This has been an engineers’ war; let it be 
an engineers’ peace. Perhaps other engineers have 
views on this matter and may be able to collaborate 
in paving the way for such an Institution, especially 
as there are many engineers of our Allies in this 
country at the present time. 

Yours faithfully, 
T. H. Carr, 
A.M. Inst.C.E., M.1.Mech.E., M.1.E.E. 
27, Bolton-road, 
Bradford. 
August 11, 1943. 





THERMAL CONDUCTIVITY UNITS. 
To THe Eprror oF ENGINEERING. 


Srr,—In tables of thermal conductivity data for 
the use of engineers, the units of the coefficients of 
conductivity are nearly always given as follows: 
B.Th.U. per square foot per hour for 1 in. thickness 
and for | deg. F. difference in temperature. A 

| recent example of this is in the paper on “ Modern 

Heat Insulation and Decking Materials,” delivered 
to the North East Coast Institution of Engineers 
and Shipbuilders by Dr. Ezer Griffiths and Mr. M. J. 
Hickman. This unit may be very convenient to 
use when dealing with heat flow through plane slabs, 
but, because of the mixed length units, an insidious 
error may occur when calculating the heat flow 
through the walls of a pipe. 

Expressed in the fractional form, the above unit 

1 B.Th.U. x 1 in. 
1 ft.2 x 1 hour x deg. F. 


reads The conductivity 


; 6,— 0 
formula for plane slabs is H = k 1— Fe, where H 
represents the heat units per square foot per hour, 
k the conductivity coefficient, @ the temperature, 
and ¢ the thickness in inches. The corresponding 
formula for heat flow through the external surface 
nay k (0, — 4) 
of a pipe is H <1, where H, k and @ 
R loge— 
r 
may have the same units as before, and R and r 
are the external and internal radii, respectively, in 
inch units. There is no difficulty with this formula 
as it stands, but it is normally multiplied by 27R 
to obtain the heat loss per foot length per hour. 
Denoting the last quantity by Q, we have 
2rk(0, — 63) 
Q=27RH 11-4 Toh} 


loge — 
Ke > 


In this equation R has been cancelled, but one 
| value of R was in inches and the other in feet. 
| An error has thus been unwittingly introduced and 
|the calculated value of Q is 12 times too large. 
| This possible error will not occur if the unit used 
| for k is the more consistent one, viz., B.Th.U. per 
| square foot per hour for 1 ft. thickness and for 
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| deg. F. difference in temperature. Incidentally, | THE MEASUREMENT OF WASTE | 


it is to be noted that Centigrade heat units and 
deg. C. may replace B.Th.U. and deg. F. without 
affecting numerical values. 
Yours faithfully, 
J. JENNINGS. 
Municipal Technical College, 
Gamble Institute, 
St. Helens, Lancs. 
August 11, 1943. 








IN DEFENCE OF BIG BUSINESS. 
To THe Eprror or ENGINEERING. 

Sir,—The leader in your issue of July 30 strikes 
a strangely discordant note at a time when humanity 
the world over is pouring out its life-blood in the 
determination to win the four essential freedoms for 
mankind. The weakness of your case, I would 
suggest, lies in its failure to state fairly the main 
criticisms levelled against big business, monopoly 
and cartels. The methods are the same in each 
case :—(1) to put out of business the inconvenient 
small trader; (2) to control essential raw materials 
and supplies; (3) to cut labour costs; and by 
(4) restricting production and distribution, (5) to 
raise the price of the product to the purchaser. No 
doubt, all the above processes appeal to you as 


wholly legitimate and praiseworthy ; and it must | 


be admitted that, if one accepts the old order, they 
would seem to be perfectly logical within that 
system. 

Fortunately we have already travelled some dis- 
tance from that view point, although it has taken a 
second world-war to compel so drastic a departure. 
Realisation of the hard fact that the money mechan- 
ism was quite incapable of distributing the necessi- 
ties of life fairly, led to the adoption of the ration 
card, while the failure to provide the sinews of war 
gave rise to the introduction of lease-lend. 
then, is the germ of hope for the future. 
of both the profit motive and the money mechanism 
stands revealed. We cannot go back to discredited 
ways, but must go forward to new improvisations, 
actuated by the spirit of service to humanity. 

There must be some of your readers who cherish 
this brighter vision, and who are prepared to work 
for an ideal. They will not be deterred by the 
cheap sneer of the hard-headed man of business, for 
it is the ideal that is indestructible though man and 
all his works perish; but in so far as he serves an 
ideal, his work lives on. 

Thanking you, Sir, for the opportunity to present 
to your readers the other side of the case, 

I am, 
Yours faithfully, 
H. C. Krxe, 


Chartered Civil Engineer. | 


29, Shelley-road, Bath. 
August 10, 1943. 


[There was nothing in our article to warrant Mr. King’s 
easy assumption that the methods or aims numbered (1) 
to (5) in his letter are regarded by us as “ wholly 
legitimate and praiseworthy.” On principle, we do not 
like monopolies any more than he appears to do; but, 
to repeat our previous comment, business that is con- 
ducted on a big scale is not necessarily, ipso facto, 
monopolistic or anti-social. If such are its sponsors’ 
aims, they merely sow the seeds of their own eventual 
undoing ; a fact which, it would appear, most of the ex- 
ponents of “ big business ” recognise more clearly than 
do some of their critics —Eb., E.] 








NORTH AFRICAN PHOSPHATE Rock.—One result of the 
re-oceupation of North Africa by the Allied Nations is 
that Algerian, Tunisian and Moroccan phosphate rock, 
used in the production of fertilisers, is once more at the 
disposal of the United Kingdom, which, after the fall of 
France, had to rely on imports from the United States 
and from distant islands in the Pacific. 
the North African mineral was exported in considerable 
quantities to Great Britain, France, Italy and other 
European countries and only 4 small proportion of the 
output was consumed by local farmers. Taking 1938 
as a typical year, the production of Algeria was 584,440 
metric tons, that of Tunisia 1,934,200 tons, and that of 
French Morocco 1,447,544 tons. We understand that 
arrangements have now been made for importing North 


African phosphate rock into this country and the mineral | vertical rows of figures. The first ; 
will be brought to this country by vessels which have | each of these columns is that for the angular reading 


conveyed supplies to Africa. 





Here, | 
The failure | 


Before the war, | 


STEAM. 


| THE quantitative assessment of steam wasted by 
leakage from such apparatus as steam hammers and | 
pumps on which, from the nature of duties required 
| live steam may be “on” though the apparatus may | 
not be working, has hitherto, as far as we are aware, 
| received little attention. Now, however, it has been 
| successfully accomplished by the London, Midland and | 
Scottish Railway as part of its war-time programme | 
of checking waste in every direction. The apparatus 
|employed for the purpose is illustrated by the photo- 
| graph reproduced below, and has been developed 
at the Derby works of the railway company, where | 
it is known as the “Flap” meter. The dark ver- 
tical pipe is the open end of the exhaust pipe of the 


| apparatus to be tested, the meter being attached by 
| the pressure of three knurled set-screws carried in a 


ring embracing the pipe, the length of the screws and 
the internal diameter of the ring being such as to permit 
attachment to pipes having considerable dfferences 
in external diameter. A rectangular frame welded to 
the ring forms a guide for a rod carrying the meter 
proper, the rod being adjustable in the vertical direc- 
tion. 

The meter itself consists of a quadrantal pipe of 
square cross section mounted so that the lower end, 
which is open, is situated about 4 in. above the open 
end of the exhaust pipe and that the centres of both 
areas are coincident. The upper end of the meter pipe 














the meter is designed to measure. 


lies in a vertical plane and is closed by a flap pivoted 

| at its upper edge and free to swing in response to the 
steam flow entering the pipe. The pivot is supported 
on adjustable conical centres in order to reduce friction. 
Its situation is evident in the figure and the lower 
edge of the flap can be distinguished projecting below 
the quadrantal casing which shrouds it. One side of 
this casing is prolonged into a semicircle, the | 
quadrant of which is graduated in degrees as shown. 
The pivot of the flap is furnished with a light pointer 
| travelling over the graduated arc. The verticat plate 
filling the inner quadrant of the meter pipe supports | 
a plate parallel to the flap, and this plate forms a baffle 
to deflect the steam which does not enter the pipe 
from the flap. It will be evident that the flap must 
lie vertical, and must close the end of the meter pipe 
when no steam is being passed. The set screws on the 
ring enable this condition to be obtained, the pivot 
pointer then reading zero on the graduated scale. 

It will be obvious that a steam flow through the 
meter pipe deflects the flap to a greater or lesser extent, 
this angular movement being read in degrees from the 
scale. The table seen below the meter enables the 
pointer movement to be translated into the amount of 
steam escaping from the exhaust pipe. The table is 
divided into four columns, the first three of which, 
reading from left to right, are subdivided into three 
subdivision in 





from 1 deg. to 75 deg. Opposite each degree figure | 


| respectively. 


| piston valve. 


are figures of the steam flow in pounds per hour per 
square inch of area of the exhaust pipe. There are 
two sub-divisions of these figures, one headed “ Alu- 
minium ” and the other “ Steel.” This refers to the 
fact that alternative flaps are provided of these metals 
The aluminium flap is used when the 
discharge is relatively small, its lightness making it 
more sensitive. This sensitiveness would be too great 
for heavier discharges, for which the steel flap is more 
suitable. As an example of the figures given in the 
whole table those in the sub-divisions at the top of 
the first main column and those at the bottom of 
the third main column may be cited. These are, 


| respectively, 1 deg.—5 Ib.—11 Ib., and 75 deg.— 
133 lb.—253 lb. The fourth main column gives, 


simply, the bores of different-sized pipes ranging from 
1} in. to 6 in., opposite the corresponding areas in 
square inches. An example will perhaps make the 
use of the table more clear. Suppose the aluminium 
flap to be in use and the reading on the meter scale 
to be 15 deg. Opposite this figure on the table, in 
the sub-division headed “ Aluminium,” the operator 
reads 40 lb. per square inch per Hour. If the bore of 
the exhaust pipe is 3 in., he then reads the correspond- 
ing area in the fourth column, namely, 7-07 sq. in., and 
the discharge from the pipe is thus, 40 x 7 = 280 Ib. 
per hour. 

Some actual quantities obtained by the use of the 
meter may be given as indicating its utility. In one 
instance, a leakage from an 8-ton steam hammer at 
the rate of 10,000 lb. of steam per hour was detected, 
and this occurred when the hammer was working. It is 
extremely unlikely that the hammer would be used 
other than intermittently, but, even if it is used for 
only a fraction of an hour altogether, the rate of loss 
during blows and pauses is sufficiently great to indicate 
that savings are well worth making. In another 
instance, a steam-operated drop-forging hammer 
showed a leakage of 2,000 lb. of steam per hour, which 
subsequent repairs reduced by 80 per cent. At a 
different works the meter was used to test a 10-cwt. 
steam hammer, which was then fitted with a new 
On re-testing this hammer, and from a 
time-study of a typical day’s work, it was found that 


| there, would be a saving of 88 tons of coal per annum. 
| The meter has not been in use for very long, so that 

the total savings to be expected from the complete 
| reconditioning of all the apparatus to be examined 
| cannot yet be assessed 


Some features of the design and construction of the 
meter may now be referred to. The rate of steam flow 
from an open-ended pipe can be obtained by the use 
of known formule within fairly close limits. The main 
dimensions of the meter were obtained by calculation, 


| but it was calibrated by actual test and with calculated 


discharges. Various sizes of pipe were experimented 
with to determine the scale effect, but it was found 
that, for all sizes of pipe tested, the observed points 
lay on a smooth curve. The meter can, therefore, be 
used for any size of pipe over which the supporting 
ring can be adjusted. The axis of the meter pipe 
must, however, coincide with that of the exhaust 
pipe, while the vertical distance between the ends of 
the two must not exceed 1 in. The figures in the table 
above referred to were plotted from a curve obtained 
during calibration. The weight of steam discharged 
is, of course, affected by the dryness fraction, but this 
has been allowed for by using steam of approximately 
the same dryness fraction as the exhaust steam which 
For practical pur- 
poses, the readings, it is stated, are’ sufficiently correct 
for normal conditions of working. ‘ 

The meter is only suitable for indicating the amount 
of a steady discharge, so that when making a test on 
a steam hammer, the practice is to determine the 
}amount of leakage when the hammer is held up by 
| steam and again when it is resting on the anvil with 


upper | 20 steam in the cylinder except that which leaks past 


the control valve. A time study is then made to find 
out for how long during the day the hammer is shut 


| off entirely, and from this figure and the meter readings 


a very close approximation can be made for the daily 
loss of steam through leakage. A steam-dfiven pump 
can be tested when the slide valve is fixed in the 
middle position. This will give the leakage past the 
valve itself, while the leakage past the pistons can be 
found by locking the engine so that steam is applied 
to one side of the piston without producing movement. 
The two determinations added together will give the 
total leakage loss of the pump. 





ARTICLES ON ARMY ENGINEERING METHODs.—The 
Association of Building Technicians inform us that they 
are collecting articles on army engineering methods, 
and equipment, including material con- 
American and Russian armies. Persons 


organisation 
cerning the 


knowing of such articles are requested to communicate 
with the Association, 5, Ashley-place, London, 8.W.1. 
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PROTECTION OF MOTOR VEHICLES 
AND ENGINES IN STORAGE.* 


By P. V. LaMarquve. 


AT a recent meeting of the Automobile Research 
Committee, it was suggested that consideration be 
given to the possible deterioration of engines and 
vehicles in storage, since it was thought that the 
problem might apply to the large number of civilian 
vehicles laid-up for the duration of the war, and to 
engines and vehicles used only at very long intervals. 
A request for information from firms that had experi- 
ence in the laying-up of engines and vehicles met with 
a gratifying response, and over 70 replies were received. 
The following notes have been prepared from the 
information submitted and represent the experience of 
both operators and manufacturers. 

Generally, among passenger-vehicle operators, there 
is a shortage of vehicles, and the question of deteriora- 
tion during storage is not an immediate problem in a 
large number of cases. On the other hand, some 
operators have the responsibility of storing, for emer- 
gency purposes, vehicles which are used only at long 
intervals. The information which has been made 
available covers pre-war experience in the laying-up 
during winter months of vehicles used mainly for 
summer traffic, and experience with vehicles which 
were either discarded as being obsolete before the war 
or stored indefinitely, but which have since been re- 
commissioned. Most manufacturers are not concerned 
with the laying-up of engines or vehicles for lang periods, 
but the majority have had experience in the protection 
of engines and vehicles for transit overseas. Further- 
more, in view of the considerable number of vehicles 
laid-up for the duration of the war, a large number 
of them private cars which cannot be competently 
serviced, manufacturers have issued instructions to 
users of their vehicles as to the correct procedare to 
be followed in the storage of vehicles. While there 
appears to be little or no confirmation of the effective- 
ness of the methods advocated, they do represent a 
considered opinion on what should be done to protect 
vehicles in storage. 

In the main, engines and vehicles are stored (a) with 
a view to maintaining their serviceability, or (6) with 
the object of preserving their pristine condition. In 
the former category, some deterioration can be tolerated 
providing the engine or vehicle remains usable. In the 
second category, effective protection generally requires 
partial dismantling, with consequently greater expense 
to put the vehicle into service again. The notes pre- 
sented in this section of the report are concerned 
entirely with vehicles in the first category, since these 
appear to be of more immediate importance to operators 
and because the general condition of the vehicle can 
be readily assessed in subsequent service. The problem 
does not appear to be so serious as might be anticipated, 
and the general indications are that very little deteriora- 
tion takes place during storage of either engines or 
vehicles under normal circumstances, even when no 
great care has been taken to prevent damage. In 
general, no exact estimation has been made of any 
damage that may have occurred during storage. In 
some cases, the vehicles have been brought back into 
service with the minimum of preparation after a long 
period of laying-up under unfavourable conditions, and 
the subsequent performance of the vehicles has not 
indicated that any serious deterioration had taken place. 

As an instance, the experience of an important pas- 
senger transport operator is of interest. Immediately 
prior to the outbreak of the war, this operator had 
between 80 and 100 obsolete vehicles which had been 
laid-up and left standing in the open without so much 
as turning a wheel for periods up to two years. In 
July, 1940, these vehicles were impressed for military 
use and, despite the time they had been left standing 
out in the open, no difficulty was experienced in starting 
up the vehicles and preparing them for Army service. 
The military authorities experienced no particular 
trouble, although the vehicles continued to be parked 
mostly in open fields. Most of the vehicles were 
recently repurchased from the military authorities and 
driven back to the operator’s works from open-air | 
Army parks, where they had been left standing for a 
month or two before being taken over by the operator. | 
The chassis were then inspected, but no dismantling 
was carried out unless absolutely necessary, and the 
vehicles have since been put back into normal service 
and are operating successfully under very ardudus 
conditions. 

At the outbreak of war another operator had a 
number of obsolete double-deck and single-deck omni- | 
buses which were left out in the open, the only pre- 
cautions taken being to remove the batteries and drain 
the radiators. Due to the impossibility of obtaining | 
new vehicles, the obsolete ones were brought back | 
into service after standing for periods varying from | 





* Report of the Automobile Research Committee of 
the Institution of Automobile Engineers. 
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four to 16 months. The vehicles have only received 
general routine maintenance since being recommis- 
sioned and have not shown any noticeable deteriora- 
tion. According to yet another important passenger- 
transport operator, examination of vehicles which have 
been laid up for considerable periods has not revealed 
any real damage, although the external parts may 
have suffered from exposure and the engine oil may have 
thickened. 

The foregoing experiences indicate that the operating 
efficiency of a vehicle is not necessarily seriously 
affected by prolonged laying-up under adverse condi- 
tions and without any protective measures to prevent 
deterioration. Nevertheless, it is advisable to put 
some simple precautions into effect to maintain the 
vehicle in as serviceable a condition as possible and to 
reduce the risk of damage from changes in conditions 
which may arise during storage. A general opinion is 
that if the vehicle is garaged in a suitable building, no 
very special precautions are necessary to prevent 
deterioration. Heating of the building is desirable to 
avoid the effects of dampness, while it would also 
appear to be necessary to provide some ventilation to 
safeguard bodywork and upholstery. Both of the 
latter items are subject to fairly rapid deterioration in 
the absence of ventilation. When stored in unheated 
buildings or in the open, the exposed parts of chassis 
mountings, particularly brake and lever linkages, 
throttle controls, springs and road wheel studs are 
likely to deteriorate due to the effects of moisture, 
unless well protected. While it would appear that this 
deterioration is fairly rapid, it does not necessarily 
impair the serviceability of the vehicle. The same 
applies, of course, to exposed plated or machined parts, 
aluminium manifolds, etc., which are liable to be 
rapidly affected by moisture. Deterioration can also 
extend to the oils and greases used for chassis lubri- 
cation. In one instance, it was found, after six months’ 
storage in a heated building, that the lubricant on 
shackles, steering joints and brake linkages was badly 
congealed and in some cases necessitated dismantling 
to provide proper lubrication before the vehicle could 
be put back into service. 

Moisture can also be the main cause of deterioration 
of the interior of the engine, although the weight of 
evidence suggests that deterioration is by no means 
rapid, even after-prolonged storage, and is not such 
as to call for a major engine overhaul. Some operators 
have found that persistent trouble is caused by corro- 
sion in the fuel system of petrol engine vehicles. 
Autovac drop valves become stuck, the tinning on the 
inside of Autovae and fuel tanks flakes off, and the 
fuel system requires cleaning before the vehicle can 
be put back into service again. Corrosion of the 
radiator and of the engine water passages during 
storage is another possible source of deterioration, but 
there is no evidence that it has proved troublesome. 
In this connection, there are two schools of thought, 
one which advocates leaving the water in the system, 
with occasional topping-up during storage, and the 
other which is in favour of drying out the cooling 
system as thoroughly as possible before laying-up the 
vehicle. Both methods, when properly applied, appear 
to prevent any serious damage to the cooling system. 

Batteries call for the greatest attention to prevent 
rapid deterioration, and this state of affairs is universal 
except where nickel-iron batterigs are used. This type 
of battery can be stored for many months without 
deterioration if put away in a fully-charged condition. 
In the case of the lead-acid type of battery, unless in 
goed condition or nearly new when the vehicle is laid up, 
it would appear that the cost of maintaining it in good 
condition indefinitely is not justified. Probably the 
best procedure is to use the battery on vehicles still 
remaining in sérvice, or for other purposes where a 
portable source of power is required. Failing this, the 
battery can be maintained in good condition by trickle 


charging, but this is only permissible up to a limit of | 


six to eight months. Trickle charging is not desirable 
for longer periods; for lengthier storage, periodical 
charging must be resorted to. 

Tyres are probably the one other item of equipment 
which is likely to suffer most from lack of attention 
when lef€ on laid-up vehicles. Here, again, the best 
procedure is to use the tyres, if in good condition, on 
vehicles remaining in service. If this cannot be done, 
it is important to protect the tyres against light and 
heat if rapid deterioration in storage is to be avoided. 
Another requirement is that the load should not be 
carried on the same part of the tyre during the whole 
period of storage. A good practice is to block up the 
axles so that the tyres are clear of the ground. Unfor- 
tunately, the necessity for ensuring that the vehicle 
can be readily moved in case of fire requires that the 
vehicle remains on its wheels. In that case, the wheels 


must be rotated periodically through part of a turn to | while storing them separately. 


avoid permanent deformation of the carcass of the tyre. | 


The problem of avoiding deterioration of engines and | 


vehicles in storage involves a number of factors, and 
adequate protection must be afforded to (a) the battery ; 
(6) the tyres; (c) the interior of the engine; (d) the! 








exterior of the engine; (e) engine accessories: (f) 
chassis parts and fittings; and (g) bodywork. Some 
consideration must also be given to the length of time 
for which it is proposed to lay up the vehicle or engine, 
since some precautions which may be suitable for 
short period would be inadequate for storage for, ; 
two or three years. In the same way, the protective 
measures which can be adopted may be conditioned })y 
the ease with which the vehicle is required to be put 
into service again. Lastly, the frequency with which 
the engine or vehicle requires to be inspected during 
storage will depend largely on whether it is stored 
indoors or in the open air. 

Some manufacturers of private cars have taken 
elaborate precautions to protect new vehicles 1 
engines which have been stored away with the int 
tion of using them as samples after the war. ‘Ii, 
measures adopted generally involve partial dismantliny 
and thorough rust-proofing of all parts, and in such 
cases considerable expense will be involved in putting 
the engines and vehicles into working order again 
when the time comes. Whether such measures would 
be adopted by operators and users in general will 
depend on whether the object of storing is merely 
to maintain the engine or vehicle in a serviceable co; 
dition or to preserve them with as little deterioratio: 
as possible. Simpler measures more suitable to gener 
application can give good protection, but generally 
require to be repeated at intervals. For example, a 
common practice is to pour a small quantity of clean 
mineral oil into each cylinder through the plug hole, 
rotate the engine by hand for a sufficient number of 
revolutions to spread the oil film over the cylinder bores, 
and then replace the sparking plugs. The procedure 
is sometimes varied by introducing the oil into the 
intake manifold just before shutting down the engine 
In addition, an almost universal recommendation is 
to drain and clean the crankcase of used oil, and re- 
plenish with clean engine oil of the correct grade. In 
some instances, the external unpainted steel parts are 
protected by anti-rust compound, which is either 
brushed or sprayed on. These measures have been 
found effective in a number of cases, and in a specific 
case, where a point was made of examining engines 
stored in this condition, there was no evidence of corro- 
sion of the cylinder bores after three months’ storage. 
It has been found, however, that, with time, the oil 
on the cylinder walls drains away and reduces the 
effectiveness of these measures, particularly in that 
part of the bores above the pistons. 

Atmospheric moisture is the main source of corrosion, 
and plain mineral oils do not give absolute protection 
against rusting in damp atmospheres. Deposition of 
atmospheric moisture can be minimised by sealing the 
intake and exhaust manifolds, but, where the conditions 
are such that there is a danger of sweating of the metal 
taking place, it would appear that even some of the 
available anti-rust compounds do not give adequate 
protection. Experience indicates that a lanolin com- 
pound is a positive means of preventing rust under 
conditions where sweating of the metal is likely to take 
place. The lanolin compound, in the form of a mixture 
of lanolin with white spirit or a light mineral oil, can 
either be sprayed or poured into the individual cylinders 
through the sparking-plug hole in the normal way. 
When such a compound is used, there is no need for 
repeated application. It is also beneficial to remove 
the sump and spray the working parts thus exposed, 
and also the valve gear, with the lanolin compound. 
An alternative method is to drain the oil system com- 
pletely and refill with a mineral oil containing lanolin, 
this lubricant being then circulated throughout the 
engine. An important advantage of using lanolin lies 
in the fact that there is no need to clean out engines 
or other components before putting them into service. 

At present, lanolin is in short supply, and may not 
be readily available. If a suitable substitute anti- 
rust compound cannot be obtained, it would be advis- 
able to follow the procedure indicated in the previous 
paragraph, of the application of plain mineral oil, but 
at more frequent intervals. No definite recommenda- 
tion can be made for the period between treatments 
with plain mineral oil, since this depends entirely on 
individual conditions. Compounded mineral engine 
oils and even upper-cylinder lubricants have proved 
successful for lubricating the cylinder bores during 
storage. When the engine is required again for service, 
a small amount of lubricant must be introduced into 
the individual cylinders, except where lanolin has been 
used, and the engine cranked by hand to re-establish 
an oil film on the cylinder bores before the actual 
starting, which can then be carried out in the normal 
manner. 

Sparking plugs are liable to suffer from the effects of 
moisture, but there is no indication that it is worth 
Some operators replace 
the sparking plugs by wooden plugs, mainly as a pro- 
tection against pilfering of the plugs during storage, 
which would leave the cylinders unsealed. The fuel 
system of petrol engines should be drained completely, 
since it has been found in some cases that troublesome 
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deposits are formed in the carburettor if petrol is | 
allowed to remain in this accessory during storage. | 
There have also been instances of damage to fuel tanks | 
and Autovacs when these have not been completely | 
drained. } 

Very little information is available on the necessary 
prec autions to be taken to prevent deterioration of fuel- | 
injection equipment on compression-ignition engines. | 
One recommendation is to use a 50-50 mixture of white | 
oil and paraffin for the moving parts of the equipment 
to ensure that the plungers and valves remain free 
during storage. According to an important manufac- 
turer of fuel-injection equipment, the parts should be 
thoroughly washed in clean paraffin or fuel oil, the 
washing medium being drained but not dried off the 
parts. The equipment should be stored in the “ wet ” 
condition and special grease applied to the working 
parts before storing to prevent corrosion and to provide 
lubrication where necessary. Every care should be 
taken to ensure that dust caps are fitted to prevent the 
ingress of dirt, and that machined faces are adequately 
protected from damage or corrosion before storing the 
equipment. During long periods of storage, it is 
advisable to operate pump control rods and to rotate 
camshafts at intervals of two or three weeks to main- 
tain proper freedom of movement of the working parts. 

The ignition distributor or magneto on a petrol 
engine requires protection against moisture, and, on 
engines which have subsequently to be mounted in 
chassis, the best interests are probably served by 
removing these accessories and storing them separately. 
Where, however, the engine is part of a stationary 
plant which may require to be put into service at short 
notice, the distributor cam and rocker-arm pivot can 
be protected by smearing with petroleum jelly. The 
petroleum jelly must be wiped off before the engine 
is used again. 

When dealing with complete vehicles, the measures 
necessary in addition to the foregoing are concerned 
mainly with the protection of the chassis and its fittings, 
the engine fuel and cooling systems, and the bodywork. 
One operator has found that the chassis and its fittings 
can be protected against deterioration when stored in a 
heated building by spraying with a 75-25 mixture of 
used engine oil and spraying oil, but that this treatment 
did not prevent deterioration when tlife vehicle was 
stored in an unheated building. As regards the vehicle 
body and its accessories, a general recommendation is 
to smear all plated parts with vaseline. 

Protection of the cooling system has already been 
dealt with, but it should be emphasised that, where the 
system is drained, it is essential that it should also be 
dried out as thoroughly as possible, and the best way of 
achieving this is to drain the radiator and cylinder block 
with the engine hot. As regards the fuel system, par- 
ticularly of petrol-engined vehicles, there is no doubt 
that some trouble has been experienced with the flaking 
of the tinning inside the fuel tank, and in some cases 
it is the practice to spray the interior either with plain 
engine oil or with a lanolised oil. No information has 
been received on similar trouble having been experi- 
enced with the fuel tanks on oil-engined vehicles. 

Finally, the bodywork calls for some attention. It 
would appear that some degree of ventilation is required 
to prevent rapid deterioration in storage. This occurs 
mostly at the joints and one operator recommends 
that, if the construction of the body platform is such 
that it is liable to trap water, holes should be drilled 
at appropriate places or a suitable board removed. 
This operator also recommends painting the body with | 
an undercoat, but this practice is by no means uni- 
versal. Upholstery is best removed from the vehicle 
and stored under cover in a ventilated place. Damage 
to the bodywork by vermin does not often receive 
consideration; but one operator has found it worth 
while to contract with a vermin-exterminating firm 
to keep vehicles clear from rats and other vermin. 
In other main essentials, the general practice among 
operators follows closely the recommendations made 
by manufacturers with regard to the laying-up and 
storage of vehicles not in regular use. These recom- 
mendations have been summarised in an appendix to 
the report. 





ATR COMPRESSORS IN CLOSED RKooms.—aA point of | 
interest to operators of air compressors in closed rooms is | 
referred to in a report made to Messrs. Broom and Wade, 


LABOUR NOTES. | 


THE position of established civil servants whose | 
unions follow the example of the National Union of | 


| Post Office Workers in seeking, in defiance of the 
| Trade Unions and Trade Disputes Act, 1927, to affiliate | 


to the Trades Union Congress, was defined in an official 
statement issued from 10, Downing-street last week. 
It was pointed out that, if an association, of which 
they are members, became:so affiliated, the results | 
followed that the warning contemplated by the Act | 
must be given to every established civil servant who 
isa member of it. If, at the end of one month thereafter, 
that established civil servant has not resigned his 
membership, he automatically becomes in the words 
of the Act, “ disqualified from being a member of the 
Civil Service.” He loses his established position and 
all his accumulated pension rights are forfeited. 


A compromise solution, the official statement con- 
tinued, was suggested by the national executive com- 
mittee of the Labour Party. This would allow Civil 
Service trade unions to affiliate to the Trades Union 
Congress, as the Union of Post Office Workers proposed 
to do, but would not concede them the right to make a 
political levy, nor to associate with a political party. 
These two things the Union of Post Office Workers 
had not proposed to do. The suggested compromise, 
in any case, would leave in abeyance the second of 
the demands of the General Council of the Trades 
Union Congress, which had reference to the trade 
union membership of local-authority employees. 

At the time of writing, the position is critical, as the 
Union of Post Office Workers show no disposition to 
abandon their application for affiliation—which the 
General Council approves—to the Trades Union Con- 
gress. The whole matter was reviewed, however, at 
a joint meeting in London yesterday (Thursday) of 
representatives of the Trades Union Congress General 
Council, the executive of the Labour Party, and the 
Administrative Committee of the Parliamentary Labour 
Party. esse’ 

The text of the agreement on the subject of the 
organisation of women in the metal and engineering 
industries, to which the Amalgamated Engineering 
Union, the Transport and General Workers’ Union, 
the National Union of General and Municipal Workers 
and the Iron and Steel Trades Confederation are parties, 
is given in full in the August issue of the Amalgamated | 
Engineering Union’s Journal. The four unions pledge 
themselves to assist each other in getting 100 per cent. 
organisation of women in every establishment where 
they are jointly concerned. They will not encourage 
any member to leave one union in order to join another. 

In proposing any woman for membership, each 
union will ascertain whether she is a member of another 
union, and, if she is, will refuse to accept her until 
18 weeks have elapsed since she paid her last contri- 
bution to her former union, or since she intimated her 
intention to resign. Where there is any shop, in which 
the union’s parties are concerned, a block of members 
desiring to change their union, they shall not be 
accepted under any circumstances until notification | 
has been made to the union from which they desire to | 
transfer and joint consultations have taken place. 
A joint committee, consisting of two from each of the 
four unions, has been set up to deal with questions 
arising between the unions. 





Mr. Tanner states editorially, in the same issue of 
the Journal, that at the conference celebrating the 
50th anniversary of the International Metalworkers’ 
Federation, at Leicester last month, it was decided to 
invite representatives of the American metal workers’ | 
unions to visit this country in order to see something 
of the British industrial war effort and get to know 
the structure and activities of the British unions. The | 
Americans are not affiliated to the International Metal- 
workers’ Federation, and it is hoped that such a visit | 
would help greatly to draw them closer to the inter- | 
national movement. 





An important development during the past year, 
recorded at the conference, Mr. Tanner adds, was the 
setting up of a Joint Council of Propaganda on which 
the international secretariats of the Metal Workers, | 


cent. of the men’s rate. In the majority of cases in 
which such a period is required, the rate of pay is 
equal to the men’s rate. Where lower probationary 
rates are set, they normally vary between 60 per cent, 
and 80 per cent. of the men’s rate. Instances are 
62 per cent. in the barbed-wire industry, 66% per cent. 


| for clerks, and, in a few cases, 80 per cent. (railways), 


85 per cent. (paper milfs), and 90 per cent. (lamps). 


The Central Agricultural Wages Board, at a meeting 
last week, agreed to increase the minimum weekly wage 
of farm workers in England and Wales from 60s. to 65s. 
The unions had submitted a claim for a minimum of 
80s. a week. The farmers said that they could not 


| support it unless they were assured that there would 


be consequent increases in the prices of agricultural 
commodities, but eventually it was agreed that there 
should be an advance of 5s. a week in the late autumn. 
The Board is to meet again on September 21 to con- 
sider consequential changes in juvenile,“women’s, over- 
time and special class rates. 


It was agreed at a meeting last week of the joint 
board of the Electrotyping and Stereotyping Employers’ 
Federation and the National Society of Electrotypers 
and Stereotypers, that a war bonus of 5s. a week shall 
be paid to all members of the Society in the London 
trade houses, with a percentage increase to apprentices, 
to take effect on the first pay day after September. 





A long resolution by the Amalgamated Engineering 
Union on the agenda for next month’s Trade Union 
Congress at Southport asks for the direct allocation of 
contracts through the regional boards ; the compulsory 
establishment of properly functioning production and 
efficiency committees in all the main production indus- 
tries and in transport; the extension of systems of 
payment by results and a Government guarantee that 
rates shall not be cut where earnings are increased 
through greater output ; the replacement of monopoly 
representation on Government control boards by inde- 
pendent chairmen and the re-organisation of these 
boards to give equal representation to employers, 
employees, and consumers; the provision of greater 
facilities for factory canteens and improved transport ; 
the extension of the part-time system and an increase 
in the number of nursery schools and créches ;_ better 
shopping facilities ; adoption of the principle of equal 
pay for equal work ; and provision for the more rapid 
promotion of women to higher skilled operations. 





The National Union of Public Employees is respon- 
sible for a resolution instructing the General Council to 
define the general principles of an industrial programme, 
believing that “‘ the truly revolutionary effects of the 
war upon industry, the failure of private enterprise, 
and the proven advantages of State control in the war 
industries will, if properly explained. and portrayed, do 
much to convince the British people of the desirability 


| of instituting the social ownership of our industries, 


without which no extensive post-war reconstruction is 
possible.” To finance a movement in favour of these 
objects, a levy of $d. on each affiliated member—which 
would produce about 11,000/.—is proposed. 


A resolution sent up by the Mineworkers’ Federation 
of Great Britain instructs the General Council to 
examine the measures of war-time control of industry 
and the advisability of extending, beyond the war 
period, such legislation and regulations as are of benefit 
to the workers. 


At the request of the owners, the dispute in the 
Lancashire and Cheshire coalfield, on the subject of the 
payment of week-end overtime rates, has been referred 


| to arbitration. Claiming higher rates for week-end and 


holiday work, the men hee, on the advice of their 
leaders, stopped all overtime. The existing practice 
is to pay time and a half rates for Sunday work and 
holiday work, and it is not sought to disturb it, but 
the men claim that there should be corresponding 
increases in the cost-of-living allowance and all other 
war-time additions. It is pointed out on behalf of 


| the owners that mechanical mining requires a cycie of 


three operations and that each stage of work must be 
completed before the next is begun. A certain amount 
of overtime is unavoidable if the sequence of work is 


Limited, High Wycombe, by one of their service engineers. | the Miners and the Transport Workers are represented to go smoothly. Should a shift not complete its work, 


A fairly large air compressor was installed in a well-built | 
house and after a satisfactory test run was left at work 
while the pipes outside the house were tested for leaks. | 
On returning to the house the engineer in charge was | 
unable to gain access, as the door, which opened outwards, 
was firmly held by atmospheric pressure due to a partial | 
vacuum having been formed in the room by the exhaust- 
ing action of the compressor. No provision had been | 
made for a suitable air inlet into the room and the doors | 
had to be broken in order to destroy the vacuum and | 
enable the engineer to shut down the plant. 








and are broadcasting trade union news and views each 
week to enemy and occupied countries. The British 
Section of the International Metalworkers’ Federation | 
now represents well over a million members, of which | 
the Amalgamated Engineering Union forms the largest 


part. 
In granting applications to employ women, the | 


Australian Women’s Employment Board may impose | 
a period of probation during which a lower rate of | 


| wages may be paid, but subject to a minimum of 60 per | from 1,031 to 1,065. 


production is thrown out of gear and there is a serious 
loss of output. 


In July, the membership of the Amalgamated Engi- 
neering Union increased from 854,693 to 859,570. The 
number of members in receipt of sick benefit decreased 
from 5,974 to 5,677, and the number of superannuated 
members increased from 13,040 to 13,059. The number 
in receipt of donation benefit increased from 167 to 
181, and the total number of unemployed members 
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CONTINUOUS PRODUCTION | 
OF MANGANESE-STEEL CASTINGS 
FROM THE TROPENAS CONVERTER.* | 


By L. W. Botton, A.M.1I.Mech.E., and J. Hix, 
Assoc. M.C°T. 


AUSTENITIC manganese steel hus a manganese content 
in the range of 11 per cent. to 14 per cent., with carbon 
1-0 per cent. to 1-4 per cent. The silicon content is 
usually between 0-3 per cent. and 1 per cent., with 
phosphorus 0-1 per cent. maximum and sulphur 0-06 
per cent. maximum. This steel, which is sometimes 
known as Hadfield’s manganese steel after its inventor, 
Sir Robert Hadfield, was first commercially developed 
about 50 years ago, and its characteristics are now well 
known. In the as-cast condition it is relatively brittle, 
but after water quenching from a temperature of 
approximately 1,000 deg. C., it has remarkable tough- 
ness and wear-resisting properties. In this heat- 
treated condition the steel is practically non-magnetic 
and unmachinable. Its Brinell hardness is usually 
between 180 and 200 and its resistance to wear is due to 
its capacity to harden under cold work. Although 
manganese steel can be rolled and forged, it is usually 
used in the form of castings. The melting point of the 
steel is given as approximately 1,345 deg. C., which is 
170 deg. C. lower than that of a 0-2 per cent. carbon 
steel. For the production of castings, it has excellent 
fluidity and in the case of light castings, gates and 
feeders can be similar to those used on high-duty grey- 
iron castings of the same size and weight. 

For the production of light castings, two methods of 
manufacturing the steel are employed. The basic 
electric furnace, usually of the direct-are type, may be 
used, and the steel made by remelting steel scrap and 
ferro-manganese. With this method, an advantage is 
that an unlimited quantity of manganese steel return 
scrap, sprue and waster castings, etc., can be incor- 
porated in the charge and remelted without serious loss 
of manganese. The alternative method is to produce a 
dead-mild steel by means of the cupola and converter, 
usually of the Tropenas side-blown type, and add to 
this the requisite quantity of molten ferro-manganese 
which has been melted separately, either in a crucible 
orasmall cupola. With the latter method of manufac- 
ture, there is a limit to the amount of manganese-steel 
return scrap which can be remelted, and the whole of 
the manganese content of scrap so used is lost. There 
is, however, a ready market for this scrap, and it is in 
demand as a manganese-bearing material for use in 
mixtures for the production of malleable and grey-iron 
castings, and also for remelting for the production of 
manganese steel by firms having electric furnace plant. 
Thus the inability of the cupola-converter plant to deal 
with quantities of the scrap is not a serious handicap. 

The quality of manganese steel is normally deter- 
mined by its microstructure and chemical analysis and 
because of the difficulty of preparing specimens, tensile 
tests are not used to the same extent as on carbon steels. 
Experience shows that in microstructure and composi- 
tion, steel made by the converter process is at least 
equal to that produced in the electric furnace. Tensile 
tests on metal produced by the converter method, taken 
on bars ground from ‘‘clover-leaf’’ specimens, have given 
an average maximum stress of 55 tons to 65 tons per 
square inch, with an elongation of 50 per cent. to 60 per 
cent. on 2 in. and 35 per cent. to 40 per cent. reduction 
of area. These figures compare favourably with those 
obtained on steel produced by other methods. 

J. H. Hall, an American authority on manganese 
steel, states, moreover, “ the best informed opinion is 
that there is no difference in the quality of austenitic 
manganese steel produced by any of the commercial 
processes as measured by the strength, toughness, resist- 
ance to wear or any similar property.’ So far as the 
quality of castings made in this steel is concerned, in 
the as-cast condition, castings may be broken up with- 
out serious difficulty to enable examination tq be made 
for internal porosity and to study the suitability of 
methods of gating and the effectiveness of feeders. 

With both the electric and converter processes the 
finished steel becomes available in batches, and con- 
tinuous metal can be obtained only by the use of a 
basic-lined holding furnace, which must be heated 
either electrically or by other means. This is an expen- 
sive piece of plant, both to install and operate. The | 
problem dealt with in this paper is the production of 
metal for light castings made on a continuous casting 
plant by the cupola-converter process, without the use 
of a holding furnace. Batches of steel must be delivered 
to a pouring station as and when needed to suit the 
moulding production. The method of producing the 
steel is briefly as follows. A weighed quantity of molten 
metal, sufficient for a heat, is taken from a cupola and 
transferred to a side-blown converter. While this metal 
is being converted, a weighed quantity of ferro-man- 
ganese is taken from a cupolette and transferred to the 








* Paper presented at the 40th Annual Conference of | 
the Institute of British Foundrymen, London, on June 26, | 


1943. Abridged. 


| ture of steel produced and blowing losses. 
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pouring ladle. The steel from the converter is teemed 
on to the ferro-manganese and the ladle is then taken 
to a pouring station in the foundry. 

As the weight of a batch of steel varies, dependent on 
the condition of the converter lining, and as there also 
may be variations in the rate of moulding, the time 
interval between the production of batches of steel has 


to be capable of modification and at the same time the 


metal produced must be of satisfactory temperature. 
The steel must also be of correct composition and, 
because this depends on the mixing of a predetermined 
weight of ferro-manganese with a definite weight of 
steel, the blowing loss in the converter must be known 
with accuracy in advance. When the plant was first 


put into operation, moulding production was low and | 


batches of steel were required at relatively long inter- 
vals. With the method of operating the converter then 
used, blowing losses were erratic and there was difficulty 
in producing steel of suitable quality and temperature. 
A number of operating conditions were found to influ- 
ence the results obtained from the converter, and an 
investigation was made to develop a technique which 
would meet the operating conditions set out above. 
The Converter.—Originally, the plant was provided 
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with two converters of 3 tons nominal capacity, which 
were lined down to 25-cwt. capacity. The lining details 
of these vessels, which are each provided with seven 
1}-in. tuyeres, are shown in Figs. 1 and 2, on this page. 
Recently, one of these converters has been replaced by 
a vessel of 24-cwt. nominal capacity. Two spare shells 
are available for the smaller converter and the remain- 
ing large converter is now used as a stand-by. The 
converter is normally supplied with air from a positive 
blower, capable of delivering 2,400 cub. ft. of air per 
minute against a pressure of 44 lb. per square inch. A 
safety valve is provided in the blast system, which 
operates when a pressure of 4} lb. per square inch is 
reached. A two-stage, high-pressure fan is available 
in case of a breakdewn on the blower, capable of supply- 
ing 2,500 cub. ft. of air per minute and of working at a 
pressure of 4 lb. per square inch. These two units give 
identical results with regard to blowing time, tempera- 
The volume 
and pressure of air supplied to the converter is con- 
trolled by a manually-operated valve in the blast 
system, which allows a proportion of the blast to escape 
to atmosphere. Owing to the situation of the blowing 
equipment and blast pipe, it has not been possible to 
install volume-measuring equipment, and records are 
therefore only available of the blast pressures used. 
These pressures are registered in the blast pipe between 
the control valve and the tuyere box. 

In a series of tests on the effect of metal composition 
on the converter blow, it was known that other factors, 
such as blast volume and pressure, metal temperature, 
blowing angle, and the condition and temperature of 
the converter lining, would influence the results 
obtained and these were therefore controlled as far 
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as is possible in commercial practice, bearing in mind | 


that production had to be maintained throughout the 
tests. Blast pressure was kept as nearly as possible 
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to 4 lb. per square inch, but it was sometimes necessary 
to reduce this slightly during the “ boil” to prevent 
excessive ejection of metal. It was found impossible 
to avoid slight variations in other factors, but such varia 
tions enabled an assessment to be made of their valu: 

Silicon.—A series of tests was made using cupola 
metal with various silicon contents over the range | -() 
per cent. to 2-2 per cent. The other elements were 
kept as constant as possible, the carbon content of the 
pt being approximately 3-0 per cent. and the 
manganese content 0-8 per cent. The time required 
to produce a heat of steel from the converter under 
these particular conditions, with metal of the various 
silicon contents used, is shown in Fig. 3, on this pa 
As would be expected, the time required increased 
with increased silicon content, but it was noticed that 
time tended to increase more rapidly after a silicon 
content of 1-5 per cent. was reached. The range of 
blowing times was also much increased with the higher 
silicon contents. This shows that converter conditions 
have a much greater influence on the length of thy 
blow when the silicon content of the metal is high than 
when low-silicon metal is used. 

An interesting fact emerging from these tests was 
that the time elapsing before the appearance of th 
flame increased with the silicon content and, after the 
appearance of the flame, blowing time varied very 
little over the range of compositions examined and was 
generally from 8 minutes to 10 minutes. The relation 
between the silicon content of the metal and the time 
before the appearance of the flame is shown in the left 
hand curve in Fig. 4, opposite. With silicon contents 
of the order of 1-0 per cent. to 1-2 per cent., the flame 
was almost instantaneously produced, whereas with 
silicons of 1-6 per cent. to 1-8 per cent., 4 minutes to 
6 minutes elapsed before the flame appeared. The ver 
tical line on the right in Fig. 4 shows the time taken 
between the appearance of the flame and the end of the 
heat. It was ascertained that, in the majority of cases, 
this was between 8 minutes and 10 minutes, though 
occasionally a heat took slightly longer or less. 

In order to examine the changes which take place 
in the metal before and after the flame is produced, 
samples were taken at intervals during the blow on 
three melts of differing silicon contents. The analyses 
of these samples are plotted in Figs. 5, 6 and 7, 
opposite, which show the oxidation of carbon, silicon 
and manganese during converter blows. In Heat | 
(Fig. 5), the flame appeared after 14 minutes, when the 
silicon content of the metal had been reduced from 
1-20 per cent. to approximately 1 per cent. In Heat 2 
(Fig. 6), five minutes elapsed before the appearance of 
the flame, by which time the silicon had again fallen to 
approximately | per cent. from the 1-72 per cent 
present in the original metal. This was confirmed by 
Heat 3 (Fig. 7) which originally contained 2-04 per 
cent. silicon and in which the flame was produced 
after a blowing time of 12 minutes. These heats all 
took rather longer than would be required under normal 
conditions, owing to the necessity for bringing down the 
vessel and shutting off the blast when taking the samples 

High-temperature cupola metal and a hot converter 
lining are most important factors in producing a flame 
rapidly with metal of low-silicon content. With cool 
metal, or a cold vessel, the flame is not. quickly pro 
duced and an unsatisfactory blow with high losses 
results. The temperature of the steel produced was 
related to the original silicon content of the metal 
Above 1-8 per cent. silicon, however, towards the end 
of certain heats, the reaction was very violent and 
although a rapid blow was obtained, losses were heavy 
and the metal produced was cooler than was expected 
Below 1-20 per cent. silicon, under the conditions of 
these tests, the metal was not sufficiently hot for the 
production of manganese steel of the fequired tem- 
perature. On account of the difficulty of obtaining, 
by means of an optical pyrometer, accurate tempera 
ture readings on the molten metal as it was poured 
from the converter (due to fumes produced as the steel 
mixed with the ferro-manganese), temperature read- 
ings were taken on the converter bottom immediately 
after the metal was teemed. The average temperature 
produced from metal with an original silicon content 
of 1-20 per cent. was 1,540 deg. C., and that from metal 
with 1-8 per cent. silicon, 1,590 deg. C. 

Manganese.—In view of the desirability of utilising 
the maximum quantity of return scrap in the cupola 
charges, experiments were carried out to determine 
the influence of manganese on the converter blow. The 
silicon content of the metal was kept at approximately 
1-5 per cent. and the carbon content at approximately 
3-0 per cent. The manganese content was varied over 
the range 0-25 per cent. to 2-0 per cent. and a number 
of heats were made with each composition. Operating 
conditions were maintained as constant as possible 
and were similar to those in the previous tests. It 
was found that manganese in the range examined had 
no influence on the length of the blow and all heats 
were completed in from 10 minutes to 14 minutes, 
short and long heats being obtained with both high 
and low manganese. This element was also found to 
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have little influence on the temperature of the metal 


produced. When present in quantities exceeding 1 per 


cent., however, there was an appreciable increase in 
the fluidity of the slag formed in the converter, and 
above 1-5 per cent. this slag was extremely thin and 


was ejected during the blow in relatively large quan- 
tities. Difficulty was experienced in holding back this 
slag when teeming the finished steel. 

Examination of the sulphur content of the cupola 
metal over a range of manganese contents, showed 
that the sulphur decreased as the manganese increased. 
With manganese up to 0-5 per cent., the sulphur content 
of the metal was 0-09 per cent. to 0-10 per cent. With 
increasing manganese, the sulphur fell and was not 
higher than 0-07 per cent. with 1-5 per cent. manganese 
present. In producing manganese steel, the sulphur 
content of the steel is reduced to negligible proportions 
when the addition of molten ferro - manganese is 
made, so that in this particular process there is no 
special advantage from the use of cupola metal 
low in sulphur. This feature of high-manganese con- 
tent metal might, however, be of benefit in the pro- 
duction of low-sulphur carbon steel castings by the 
converter process. In spite of the production of large 
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quantities of fluid slag, no definite evidence was 
obtained that the use of metal high in manganese 
resulted in increased wear on the converter lining, but 
there appeared to be a slight increase in the lining 
erosion in the cupola when melting the higher-man- 
ganese metal. For this reason, coupled with the 


increased difficulty of separating the converter metal | 


from the slag, it was decided to limit the manganese con- 
tent of the cupola metal to 0-8 per cent. to 1-0 per cent. 
Carbon.—To complete this series of tests, the in- 
fluence of the carbon content of the metal on the con- 
verter blow was examined. A number of heats were 
made with silicon approximately 1-5 per cent. and 
manganese 0-8 per cent., with converter conditions as 
before. It was found that under the conditions operat- 
ing, the original carbon content of the metal, over the 
range 2-7 per cent. to 3-3 per cent., had no appreciable 
influence on the length of the blow. All heats were 
again completed in approximately 10 minutes to 
14 minutes, but both short and relatively long heats 
were obtained with high and low carbon content. 
Although theoretically it would be expected that the 
amount of carbon to be removed would influence the 
duration of the blow, in practice other factors, such as 
the condition of the tuyeres and lining, temperature 
of the lining, etc., varied to an extent which masked 
the effect of the carbon content on both the length of 
the blow and on the temperature of the finished steel. 
As a result of these investigations, it was possible 
to decide on the composition of the metal which would 
give the most consistent and trouble-free operation of 
the converter. For the smaller converter, which has 
a normal thickness of lining, metal of a silicon content 
of 1-2 per cent. to 1-4 per cent. is used, with a man- 
ganese of 0-8 per cent. to 1-0 per cent. The silicon 
content of the first heat of a shift is put up to 1-5 per 
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cent. to 1-7 per cent. to offset the somewhat cooler 
lining on this heat. Later, the silicon content is kept 
as near the lower limit as possible. In the case of the 
larger converter, the silicon content is increased to this 
higher figure for the first five or six heats to offset the 
cooling action of the very heavy lining in this vessel. 
No attempt is made to fomos | carbon content, and 
owing to variations in the type of steel scrap melted 
in the cupola, this varies over the range 2-8 per cent. 
to 3-1 per cent. 

Other Factors Influencing the Converter Blow: Tem- 
perature of Cupola Metal.—As already stated, the 
temperature at which the molten metal is supplied 
to the converter is very important in determining both 
the duration of the blow and the temperature of the 
resulting steel. The cupola is therefore operated to 
give a tapping temperature of not less than 1,430 deg. 
C.* and this is maintained throughout the shift. 

Temperature of Converter Lining.—This is of equal 
importance, and as far as possible the temperature of 
the converter lining is not allowed to fall below 
1,500 deg. C. before the next metal is charged. Blow- 
ing is then started immediately. Before the first heat 
of a shift, the lining is thoroughly and strongly heated 
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by a coke fire using an air blast. Following this, 
operation is so continuous that the lining is not allowed 
time to cool. Ifa breakdown of long duration occurs 
in the shop, the converter lining is again preheated 
before work is resumed. 

Blowing Angle.—The best results are obtained if the 
vessel is blown at an angle of 15 deg. from the vertical, 
and the weight of metal charged is arranged as near 
as possible to enable this angle to be used. An altera- 
tion of one or two degrees either way does not have any 
appreciable influence on blowing conditions, and the 
angle best suited to the quantity of metal charged is 
decided on from the appearance of the gases and sparks 
escaping from the converter mouth. Too much metal 
charged means that the angle from the vertical will be 
large, and if carried to extremes this results in a long 
blow and loss of metal from ejection. Insufficient 
metal charged necessitates a small blowing angle, and 
tends to give increased erosion of the lining opposite 
the tuyeres. With a charge of the correct amount, it 
is sometimes necessary to bring the converter up from 
the 15 deg. position, nearer the vertical, during the boil, 
to minimise ejection. 

Condition of Lining and Tuyeres.—The wear on the 
lining, by modifying the surface area of the bath, affects 
the time required to produce a heat; the larger the 
surface area, other conditions being constant, the more 
rapid the blow. With a badly worn lining, blowing 
losses are increased, principally through excessive 
ejection of metal. In itself, the increased holding 
capacity of the vessel and the consequent larger quantity 
of metal converted, does not appreciably increase.the 
time required for a heat. The nature of the erosion at 
the tuyeres has a very considerable influence on blowing 
conditions and maintenance of correct tuyere size and 
length is important. Should the erosion at the tuyeres 
be seriously irregular, of if the tuyeres become less 
than approximately 6 in. in length, difficulty is experi- 





* This is an uncorrected temperature taken with a 
Foster disappearing-filament pyrometer on the metal 
stream. 








enced in controlling the blow, and there is apparently a 
tendency for the air volume to become excessive with 
normal pressures. Rapid heats can be obtained, but 
oxidation losses are high, and it is not easy to determine 
the true end point of the blow. Patching of the walls 
and round the tuyeres is avoided as, in spite of every 
care in carrying out repairs, there is always a possibility 
of large pieces of patching coming away during a heat, 
which may result in bad converter conditions for the 
remainder of the shift. (For special reasons, repairs are 
made to the large converter, and this point will be dealt 
with later.) 

Size of Mouth.—Maintenance of the correct size of 
mouth is of assistance in operating with constant blow- 
ing losses, as it enables the loss from ejection to be kept 
toa minimum. It is also of importance because of its 
influence on the appearance of the flame and thus on 
the interpretation of blowing conditions. A correctly 
sized mouth, by restricting the escape of the gases, has 
an effect on the conditions in the vessel during the blow. 
If excessively large, blast volume increases, and this 
causes an increase in oxidation losses. The mouth is 
therefore carefully fettled and patched to gize after each 
shift. 

Blast Pressure and Volume.—As already stated, no 
information is available on the volume of air passing 
into the converter under various conditions of operation, 
and the blast is controlled by pressure readings. It is, 
of course, well known that, for any particular set of con- 
ditions, air volume will vary as the square root of the 
pressure. . Unfortunately, in practice, conditions which 
may influence air flow do not remain constant, but it is 
found that the appearance of the flame and the blast 
pressure reading can be used as a reliable guide to blast 
control. With metal of 1-2 per cent. silicon and a 
blast pressure of 4 lb. per square inch, the time required 
to produce a heat is approximately 10 minutes to 12 
minutes. Usually, after the blow has been in progress 
for 5 minutes to 6 minutes, it is necessary to reduce the 
blast pressure to 3} lb. per square inch to prevent 
excessive losses through ejection, but under these con- 
ditions the average time for a heat does not exceed 
12 minutes. When using pressures of this order, blow- 
ing losses average 12 per cent. To increase the time 
of the blow when a longer blowing period can be 
allowed, a lower pressure is used, down to a minimum 
of 2-5 lb. per square inch. With this latter pressure 
and metal of the same silicon content, the average 
blowing time is increased to about 20 minutes, but the 
temperature of the finished steel is definitely higher 
than that of heats produced by the use of higher pres- 
sures. With low blast pressures, blowing losses are 
slightly lower and average about 10 per cent. 

By the use of cupola metal of constant composition 
and with control of the factors described above, it is 
possible to produce steel of adequate temperature with 
converter losses which can be accurately forecast, and 
the metal can be supplied in batches at time intervals 
which can be varied to meet normal variations in mould 
production and in the weight of the heats of steel pro- 
duced. Heats of manganese steel can be obtained at 
any required time interval between 20 minutes and 
30 minutes. When necessary, the plant has been 
operated over long periods to give three heats of steel 
we hour. It will be understood, of course, that certain 
‘actors, such as erosion of the lining and the tuyeres, 
cannot be corrected during the shift, but by careful 
attention to the preparation of the lining and replace- 
ment as soon as this appears desirable, there is a mini- 
mum interference from fining conditions. 

Converter Linings.—The lining of the converter is 
rammed, using a proprietary acid refractory material, 
both for the bottom and for the walls. Before relining, 
the whole of the old lining material is removed. 
Attempts to reduce the quantity of new ramming 
required by leaving old material round the shell have 
been unsuccessful and this practice has been found to 
reduce the life of the new lining. The lining is built up 
round a wooden former using a pneumatic rammer and 
only a few inches thickness of material is added at a 
time, the aim being to obtain a lining of uniform 
density. Special attention is given to the ramming of 
the tuyeres, which are made by passing tubes through 
from outside the tuyere box to locate into seatings in 
the wooden former. The tuyeres are carefully set at 
right angles to the vertical axis of the vessel. The new 
lining is air-dried for at least a week before use, and 
longer if circumstances permit. A coke fire is then lit 
inside and allowed to burn with natural draught for 15 
hours to 20 hours. The vessel is then used on the next shift. 

On the small converter, the life obtained from a 
lining varies between 100 heats and 150 heats, with an 
average of 120 heats. The following figures give 
average results taken over a period covering the life of 
seven linings 

Number of days allowed for air- 


drying of lining .... ow ie 
Number of heats from each lining 122 
Number of heats per shift 24-5 
Weight of metal charged into a 

lining : 


152 tons 10 ewt 
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On this converter no patching is carried out, apart 
from the repairs to the mouth of the vessel. During 
the life of the lining, the amount of ganister used for 
this purpose averaged 7 lb. per ton of metal charged. 
The amount of lining material used in lining the vesse 
is 6 tons, which gives a consumption of 88 |b. of lining 
material per ton of metal charged. The total consump- 
tion of refractory in the small converter is therefore 
95 Ib. per ton of metal charged. In the case of the large 
converter, conditions are rather different, as, owing to 
the large quantity of material required to reline the 
vessel and the difficulty of relining, which has to be 
carried out in situ, the lining is patched with ganister 
after every shift to prolong its life as far as possible. 
In this way, a lining life of 230 heats to 270 heats is 
obtained, the average life being 250 heats, during which 
the metal charged amounts to 350 tons. The consump- 
tion of patching material averages 38 lb. per ton of 
metal charged. Material used in lining the vessel 
amounts to 9 tons, so that lining consumption is 57 Ib. 
per ton of metal charged. This gives a total consump- 
tion of refractories of 95 lb., which is exactly the same, 
per ton of metal charged, as the consumption of refrac- 
tories in the small converter. 

The price of the proprietary lining material is con- 
siderably higher than that of the ganister, and because 
of this the actual cost per ton of refractory used in the 
small vessel is one-third greater than in the large con- 
verter. When the additional time required to apply 
the patching to the large converter is taken into con- 
sideration, operating costs slightly favour the small 
vessel. Quite apart from this question of cost, experi- 
ence shows that to operate without internal patching is 
much to be preferred, as this obviates the danger of 
patches breaking away during the operation of the 
vessel and thus causing an alteration in converter 
conditions. 

On the recommendation of Mr. P. C. Fassotte (Tech- 
nical Director (Castings), Ministry of Supply), the prac- 
tice of making an addition of sand to the converter 
immediately after the vessel is drained, has been 
adopted and has resulted in a marked improvement in 
lining life. After the slag has been drained away, the 
vessel is brought up to the horizontal position and 
25 lb. to 30 Ib. of silica sand is thrown in. This is dis- 
tributed over the wall, especially in the area where the 
maximum wear occurs. Part of this sand frits on to 
the lining and thus replaces material eroded in the 
previous heat, and some of the remainder combines 
with free iron oxide and thus helps to prevent lining 
attack. The actual addition is controlled so that there 
is no build-up on the lining. The figures given above 
were recorded after the adoption of this practice, which 
has resulted in lining life being increased by an average 
of 20 heats. 

(To be continued.) 





“ ELECTROFIN "” Unit Heaters.—In order to provide 
engineers responsible for heating workshops and buildings 
in which neither steam nor hot water is available with 
working data, Messrs. Keith Blackman, Limited, Mill 
Mead-road, Ferry-lane, Tottenham, London, N.17, have 
issued a leaflet relating to their “ Electrofin " unit heaters 
and the volumes and temperatures of the air handled by 
them. This type of heater consists of finned electrically- 
heated elements over which the air is circulated by a 
streamline-type fan driven by a totally-enclosed motor. 





PRopUcTSs OF THE BROKEN Hitt COMPANY, AUS- 
TRALIA.— Speaking at a meeting of the Iron and Steel 
Division of the American Institute of Mining and Metal- 
lurgical Engineers, held recently in New York, Mr. I. M. 
McLennan, production superintendent of the Broken Hill 
Proprietary Company, Newcastle Works, New South 
Wales, gave an interesting outline of the outstanding 
accomplishments of that company. He stated that the 
concern occupied a unique position in that, on account 
of its situation, it must be as nearly self-contained as the 
mineral resources of Australia permit. In addition to 
operating blast furnaces, open-hearth furnaces and 
blooming, slab, bar and other rolling mills, the Newcastle 
Works produced all its own alloying metals, with the 
exception of vanadium and nickel. Ferro-silicon and 
high-carbon ferro-chromium had been made for a number 
of years, but as a result of research and development 
work, the production of low-carbon ferro-chromium, 
ferro-silicon-zirconium, ferro-manganese, silico-mangan- 
ese, ferro-tungsten, tungsten powder and ferro-molyb- 
denum had been commenced in 1940. The manufac- 
ture of magnesium had been started in 1941 and the 
Broken Hill Works were now supplying the whole of 
Australia’s needs of this metal and, in addition, were 
exporting considerable quantities to England. Calcium 
and tungsten carbides were other special products now 
being manufactured. At the conclusion of his speech, 
which is reported in last month’s issue of Mining and 
Metallurgy, Mr. McLennan paid tribute to the foresight 
and energy of Mr. Essington Lewis, now chief general 
manager of the Broken Hill Company, who had been 
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ELECTRICAL APPARATUS. 


551,949. Electric Phase-Converting Motor. The 
British Thomson-Houston Company, Limited, of London, 
and A. H. Maggs, of Rugby. (6 Figs.) September 15, 
1941.—The invention relates to the Ferraris-Arno system 
of phase conversion, which is commonly used to obtain 
a@ three-phase supply from a single-phase source. 1 and 
2 represent the single-phase supply lines; 3 and 4 repre- 
sent the main primary winding, of which leg 3 is con- 
nected to supply line 1 ; 5 represents the auxiliary winding, 
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material into the inner end of the opening to raise a dam 
there and then the shutter 3 is raised, whereafter the tem- 
porary dam is consolidated by placing further loose 
refractory material between it and the shutter 3. The 
shutter is made in two or more sections 3,7 and 8, which 
are linked together by horizontal pins so as to give flexi- 
bility to the shutter te guard against warping of its slide- 
way under heat. The slideway is formed on the outside 
of the furnace wall by_a series of clamps. These clamps 
are in subsections, each held to the furnace wall by two 











bolts. Between the clamps and the fixing nuts are 





one end of which is connected to the junction of } 
3and 4 of the main winding; 6 represents the tra 
former winding, one end of which is connected to leg | 
4 of the main winding and the other end is connected to | 
7 "and 8 represent two condensers | 


supply line 2; 7 
Fig.1. Fig.2. | 


| 


(561,949) 





forming a group, which is connected in series with the | 
auxiliary winding 5 and to supply line 2. The group 
of two condensers has three terminals, one of which is 
common to both condensers and is connected to the free 
terminal of the auxiliary winding 5; and the other two 
are connected together and to supply line 2. Thus the 
two condensers are in parallel relation. Fig. 2 shows the 
run connections. Leg 4 of the main winding has been | 
disconnected from the transformer winding 6 and con- 
nected to supply line 2; further, the auxiliary winding 5 | 
has been disconnected from the common terminal of | 
the condensers and connected to the outer condenser | 
terminal remote from the terminal connected to supply 
line 2, and the connection between the outer condenser 
terminals has been broken. Thus the two condensers 
are in series relation and the effective capacitance has 
been reduced. 9 represents the third line of the three- 
phase supply of which the single-phase lines 1 and 2 
form the other two lines, and is connected to the terminal 
of the auxiliary winding 5. The transformer winding 6 
is now effectively out of circuit. (Accepted March 17, 
1943.) 
FURNACE APPARATUS. 


550,436. Metallurgical Furnace. The United Steel 
Companies, Limited, of Sheffield, and G. A. V. Russell, of 
Sheffield. (5 Figs.) September 8, 1941.—The furnace 
is of the open-hearth type, especially such as is used for 
steel production and copper refining, and has provision 
for pouring off all or a portion of the slag lying on the 
surface of the metal during the working of a charge. 
The invention is designed to avoid the drawbacks of the 
known methods of partially emptying open-hearth 
furnaces and to render this operation as positive and 
convenieit as in tilting furnaces. In the wall of the 
furnace bath is a metal outlet 2. The bottom of the 
opening in this outlet is substantially lower than the 
top surface of the liquid slag s, and somewhat lower than 
the level of the inter-face between the slag and the 
metal m. On the outer face of the furnace wall there 
is a shutter, which slides vertically in front of the outlet 2. 
The upper portion 3 of this shutter is formed with a 
sloping spout 4. This upper part of the shutter project- 
ing above the bottom of the outlet opening forms an 
adjustable abutment, against which a dam 5 of loose 
refractory material can be forrhned and adequately con- 
solidated to withstand the fluid pressure of the head of 
liquid metal and slag. To remove the slag from such a 
furnace, the shutter 3 is first lowered and then sufficient 
of the loose refractory material 5 is scraped away to 
permit the liquid slag to flow over the remainder and 
away down the spout 4. To arrest the flow of slag the 








largely responsible for the developments outlined. 





| of the shutter. 


| of the outlet opening. 


| inserted spring washers to give resiliency to the clamping 
| action and so afford relief from undue pressure in the 
|} event of warping of the furnace wall. By removing the 
top pair of clamps, the top portion 3 of the shutter can 


be swung out from the furnace wall to enable the inner 
face to be dressed and resurfaced with a refractory paste. 
The upward and downward travel of the shutter assembly 


is controlled by means of a handwheel operating a screw 
connected to a lever 14. The lever engages the shutter 
assembly through a gudgeon pip 15, on the lower section 8 
A sliding door 16 can be moved up and 
down to control the air flow through the upper portion 
( Aecepted January 7, 1943.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


549,429. Rotary Shearing Machine. The Hall Street 
Metal Rolling Company, Limited, of Birmingham, and 
W. J. White, of Birmingham. (2 Figs.) October 21, 
1941.—The machine is of the kind used for severing a 
narrow scrap portion from each longitudinal edge of a 
long coiled metal strip, and also for slitting the strip into 
two narrower strips. The long lengths of scrap thus 
produced are very inconvenient as they cannot easily 
be recoiled or handled. Two pairs of rotary blades, of 


| which one pair a is shown in the figure, are mounted on 


parallel shafts c and are spaced apart sufficiently to sever 





(649,429) 


narrow scrap portions from the edges of the metal strip 
which is fed between them. On the outside of one of 
each pair of blades a, a number of radial chisel tools d 
are mounted so that, during each rotation of the blade 
carrying the tools, they come into contact with the 
periphery of the complementary blade a and so sever the 
separated scrap edge portions into short lengths. The 
latter can easily be collected and handled. The tools d 
are carried by discs ¢ mounted close up against the 
outsides of the respective blades a. The discs have radial 
slots in which the tools are adjustable by conical ended 





strenm is first checked by throwing loose refractory 


screws k. (Accepted November 20, 1942.) 
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SHIP FLYING AND 
AIRCRAFT CARRIERS.—IV.* 


By COMMANDER PETER BETHELL, R.N. 
(Concluded from page 144.) 


TURNING now to the engine-power and speed of 
aircraft carriers, there is not much to be said except 
that both need to be exceptionally high, and that 
there seems to be no prospect of any decrease. 
Nearly all modern fleet carriers can exceed 30 
knots, and to do so need to develop well over 
100,000 shaft horse-power. A point liable to be 
missed is that the aircraft carrier is the one type 
of warship that cannot operate at economical powers 
in peace-time exercises. In fleet mancuvres it is 
customary, in deference to the taxpayer, to scale 
down the permissible speeds of ships taking part ; 
but the aircraft carriers must have steam for full 
power, because they may need it to make sufficient 
air-speed over the deck if the wind drops. This 
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ENGINEERING. 
to an extra 6 knots, but involved a 20-per cent. 
reduction in the number of aircraft borne. 

Since the aircraft carrier, while operating, is 
bound by the wind, her position in relation to the 
rest of the fleet when in battle array cannot be 
forecast and cannot be fixed. Commonsense 
suggests that, before contact is made, the carrier 
force should tag along behind the heavy ships, and 
thereafter should strive to keep some miles on the 
disengaged side; but that in neither phase must 
the carriers get so far away from the main units 


as to be unable to furnish fighter patrols over them. | 


It appears customary to provide each carrier with 
a destroyer escort against submarine attack, and, 
in peace-time one destroyer at least is attached to 
each carrier for picking up machines which go over 
the side. 
tactical use of aircraft carriers may serve as a 
basis for a survey of their defensive equipment. 

The ruling principle seems to be that such a ship 


should be capable of giving a good account of herself | 


in a gun engagement with a cruiser, since no more 


This very elementary glance at the | 


able practice of siting heavy gun-turrets in the wake 

|of the island appears to have been copied only in 
the Graf Zeppelin and Deutschland, which are stated 
| to mount half their 5-9-in. guns in this way. 

While there are advantages from the standpoint 
of reducing top weight in not mounting heavy 
ordnance at flight-deck level, the fact remains that 
guns carried below that level must almost invariably 
be “‘ sided ” and incapable of engaging any kind of 

| target on the other side of the ship. This has led 
to the very general practice of mounting all the 
heavier guns just below the level of the flight deck 
and on each side of it, frequently on sponsons ; 
and, since these guns are now invariably of a type 
suited for engaging aerial as well as surface targets, 
there is a corresponding gain in the capacity for 
all-round high-angle fire. The later British carriers 
seem to be rather more powerfully armed than their 
American and Japanese contemporaries, with six- 
teen 4-5-in. guns on paired mountings on eight 
sponsons. This corresponds to an armament of 
twelve 5-in., similarly paired, in the Japanese ships, 
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H.M.S. “‘ Brrer,” Bow View. 


underlines the need of great robustness in the | powerful adversary is likely to be able to catch her. 


machinery ; 


the Furious, for instance, has now | The Washington Treaty appeared to recognise some 


been punting round the oceans at high power for|such principle in restricting aircraft.carriers to a 
a period of years probably never contemplated by | maximum gun calibre of 6-1 in., though it made an 
her engine-builders, the Wallsend Slipway and | exception to this rule in the case of the two mammoth 


Engineering Company. 


| carriers allowed to each of the contracting Powers, 


Sir Arthur Johns noted that it had been stated | which were permitted to mount not more than ten 


before the Navy Committee of Congress that an 
additional 3 knots for the Ranger, which in fact 
attains 29 knots with some 50,000 shaft horse-power, 
would have cost 40 per cent. of her aircraft capacity. 
A similar comparison may be made between the 
Akagi and Kaga, though here it is probably less 
valid, as the former was originally a battle-cruiser 
and the latter a battleship. The Akagi’s 50-per 


| 8-in. guns. 
jonly in the Japanese Akagi and Kaga, which 
| mounted their large pieces, five a side, on the main 
deck aft, where they must have proved almost 
| unworkable in heavy weather. 
and the Saratoga carried their eight 8-in. guns 
paired in superimposed turrets on the flight deck 
| before and abaft the island, adding considerably 


That concession was exploited fully 


The first Lexington 


cent. superiority in horse-power corresponds (or did) | to the size of this structure and to its formidable 





| light projectiles. 
dency in modern carriers appears to be towards a 
|moderate degree of armouring on the flight deck 





Broapsipe View or Escort CARRIER “ BITER.”’ 


| and to eight 5-in., singly-mounted, in the American 
|carriers. It is stated, however, that the Essex 
| class will carry 16 such weapons. Generally speak- 
|ing, all carriers mount a formidable battery of 
| ‘“ Chicago pianos ” and short-range light automatic 
| pieces. At the date of the Coral Sea battle, the 
| Lexington mounted over a hundred light automatic 
| guns of 20 mm. and above. 

| The protective armour of aircraft carriers seldom 
|exceeds that customary for cruisers, and, though 
| certain carriers converted from ships of the line 
| retained their heavy protective belts, it does not 
appear that substantial side-armour is desirable or 
usual in this class of vessel. No practicable thick- 
ness of steel is torpedo-proof, and the carrier must 
rely for immunity against torpedoes on her bulges 
and internal subdivision, though war experience 
suggests that neither has been altogether adequate. 
Protection against bombs and plunging fire demands 
some sort of armoured deck ; in most heavy ships 
this is not the upper deck and need not be, since 
the vital machinery spaces and magazines are 
situated well below the waterline. Whether there 
is mueh to be gained by building the protective 
deck in an aircraft-carrier above the hangars 
appears open to question, but there can be no 
|doubt that the amount of top weight added by 
|so doing is enormous. It might be argued that, 
| since the thickness necessary to defy thick-walled 
bombs of the armour-piercing type is prohibitive 
jat flight-deck level, there is not much point 
jin having a top deck that will only keep out 
However this may be, the ten- 





itself. Even a l-in. deck—and this thickness is 
quoted for the Wasp and Ranger—represents a 


load of well over 1.000 tons in the place best cal- 


culated to do the metacentric height no good. 
The flight deck in regular carriers is a feature of 



















a | heeling moment. It is known, however, that the | 
* Part I appeared on page 1, Part II, on pages 41| Lexington’s 8-in. guns were removed before the | the ship’s structure, as would be expected, and not 


and 61, and Part III on page 101, ante. | United States entered the war. This very question- | just a superimposed platform as was the case in the 
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Argus and Langley. This was made clear by Sir m 
Arthur Johns, who, in the paper already referred to, = —— - 
remarked that the loss of deck strength in the 
vicinity of the large apertures for the lifts demanded 
special attention in design. The dimensions then “ 
given by Sir Arthur for the lifts were nearly 50 ft. r 
wide and 45 ft. long, and nothing suggests that this = 
size has been materially increased in later construc- ’ 
tion. The Ark Royal is stated to have had three ; 
double-decker lifts, but one at each end of the ; 
flight deck seems the more usual practice. 
Another feature, special to carriers among war- bi 
ships, is the need to carry large quantities of petrol. T 
The only figure quoted in works of reference is that 
for the French Béarn, and is equivalent to some r 
22,000 gallons of aviation spirit, which would not , 
ippear excessive to meet the needs of five squadrons. 
since, on the roughest computation, one-third of this . 
stock would be consumed in a single outing by all ' 
the machines. To quote Sir Arthur Johns once more, e 
petrol is carried in a number of large cylinders at the } 
ends of the ship, fitted in the hold and independent . 
of the ship’s structure. The compartments housing rs 
the main storage tanks can be flooded or smothered 
by carbon-dioxide gas. Distribution to the various \ 
fuelling points is effected either pneumatically or by ; 
a water-displacement system in which the spirit ‘ 
floats on sea-water forced into the tank and is , 
drawn off from a dome at the top. Petrol is a : 
commodity notoriously unpopular in warships, and 1 
there is no doubt that the necessary ramifications of 
a carrier’s installation can constitute a serious 
menace to her safety. It has been stated that the ; 
explosion which started the fatal final fire in the 
Lexington, after the Coral Sea action, was caused by | 
the ignition of petrol leaking from damaged fuel 
lines; and that a similar set of circumstances con- | ;' 
tributed to the loss of the Wasp a few months later. ’ 
The vast hangars in aircraft carriers are classified 
as “ dangerous areas,” since, besides their inflam- | t 
mable cargo, they are always liable to contain 
petrol gas. This necessitates the provision of trans- 
verse fire-curtains and thorough exhaust ventilation, | . 
in addition to special apparatus for extinguishing | : 


fires. Electric lighting is supplied to these hangars 
at low voltage to minimise the danger of sparking 
should leads be cut; though the writer has never 
been able to understand the reason for this. It| 
will be recalled that experiments made after the 
Senghenydd colliery disaster in 1913, where the Fig. 49. U.S. Trarsrne Carrier ‘* WOLVERINE.” 








AUG. 27, 1943. ENGINEERING. | — he oe 





explosion was attributed te sparking in a 10-volt | tration, of the U.S.S. Wolverine, Fig. 49, opposite, | 
bell installation, showed that the amperage of the | originally the paddle steamer Seeanbee on the | LITERATURE. 
current is more important than its voltage in this| Great Lakes excursion traffic, shows her with | a 


respect. It would seem, therefore, that, for any|an overhanging wooden flight deck, and a small) pojina1 Planning. By L. B. Escrirr, A.M.Inst.C.E. 
given wattage the danger is increased by stepping- | island structure, incorporating the funnels, on the| London: George Allen and Unwin, Limited. [Price 
down the supply pressure ; moreover, the reactance | starboard side. She has presumably no lifts or | 128. 6d. net.} 
voltage of an interrupted circuit is proportional to | hangar, and is used purely as a “ nursery slope” | jy there is developing in some quarters a certain 
the amperage flowing. for the training of pilots in deck-landing. ’ distrust of “ planning” as a corrective of all the 
The Japanese aircraft carriers of the Soryu class, One possible development of the aircraft-carrying | shortcomings, real or imaginary, in modern civili- 
of little over 10,000 tons displacement (nominal), vessel may be briefly noted. This 18 the “ sea- sation, the initial cause is probably doubt regarding 
are said to have been equipped with gyro-stabilising | drome ” or floating aerodrome, the idea of the the competence of the planners ; something akin to 
gear to reduce rolling, but so far as is known this | American engineer Armstrong. His conception bed Byron’s attitude towards literary critics—‘‘ A man 
expedient has not been adopted in other vessels of | to mount a large T-shaped platform on piers sup-| nust serve his time to every trade Save censure— 
this type. The writer, who has landed various | ported by a system of steel cylinders or caissons. | critics all are ready made.” On the other hand, 
machines on British carriers of several sizes, cannot | /t has been claimed that the establishment of a} it is of the essence of pioneering that it should 
remember ever having been worried by the ship’s | chain of seadromes across the North Atlantic would | ..nibit a readiness to explore the unknown without 
roll, and though this may be no more than a testi- | vastly facilitate the safe passage of ocean convoys. | waiting for someone else to provide a post-graduate 
monial to the naval constructors responsible for | It is known that a structure of this sort, called the | wourse of preparation. The world owes much to 
the designs, he believes that the difficulty is more * F.P.1, was in fact mocked up a aid of a German | its pioneers, but there is no special virtue in the 
likely to be encountered in theory than in practice. | moving picture in the early 1930's, being moored | ;ing of pioneering that embarks on large-scale 
The fact that an aeroplane’s centre of gravity has | in the Baltic for the occasion ; and it has been said | ,aventures without first investigating the data 
to be abaft its landing wheels tends to make it | that its length and breadth were the same as those already available and weighing the evidence in the 
swerve uphill when landing on a canted deck, which | projected for the aircraft carriers Deutschland and | jight of expert knowledge and experience. Therein, 
is a fault on the right side ; and while that tendency | Graf Zeppelin, then being designed. This tit-bit, | iti, to be feared, lies the weakness of many of the 
may be troublesome if the weight is set too far | which appeared recently in a contemporary journal | plans now being poured forth in such profusion. 
back, it ought not to be beyond the power of the | now seldom given to printing wild statements, is a | Plans should be based on facte, to the maximum 
aircraft designer to achieve satisfactory stability in | remarkable instance of the lengths of deception to | extent possible, and it is for the purpose of indicating 
this respect. Moreover, although, of course, it is | which Germans will go if put to it. the fundamental engineering facts that must be 
possible for a ship to be agitated by a swell not| The tactical functions of the aircraft carrier were | taken into consideration in preparing plans for 
coming from the direction of the prevailing wind, | examined = detail by Admiral Sir Herbert | regional reconstruction and re-organisation that 
the carrier's habit of pointing head to wind while | Richmond in an article printed in these pages on| Mr. Escritt has compiled this thoughtful and 
operating commonly means that she is head to sea. | August 21, 1942, which left little to be added. | ..)) documented summary. 
The use of the word “habit” in the preceding | Admiral Richmond remarked that it is probable | Mr. Escritt addresses himself particularly to 
sentence is intentional, for the attitude is to a| that most sea battles will take place within the | students of town-planning, engineering and archi- 
large extent inherent, which is as it should be. | range of one side’s shore-based aircraft. If someone | tecture. He is careful to explain that he is not a 
A vessel going ahead pivots about an axis roughly | were asked to point on a chart of the world to the | professional planner, his experience being confined 
one-third her length abaft the stem, and it is, | emptiest part of all its empty oceans, he would be | ¢,, municipal and county engineering, and industrial 
therefore, natural for ships (except those such as | liable to put his finger on the area round about) .ience; therefore, he states, “he has not written 
destroyers with a high forecastle and a low freeboard | Midway Island ; yet that isolated speck, ringed by 'on the art of planning, but on the subjects relating 
aft) to sail up into the wind’s eye, or, in the seaman’s | meting surf, already immortalised by Robert Louis | thereto.” In that distinction, however, lies the 
phrase, to carry weather helm. This attribute me I po in that neglected classic The Wrecker, | oreat merit of the book, for it does not happen 
desirable in aircraft carriers, though it can be | served as the land base for the American air forces | ¥.,-y frequently that the subjects with which he 
overdone. which gave the Japanese Navy, and in particular its | goals are treated by writers who understand their 
This completes a brief and somewhat sketchy aircraft carriers, a most sublime bashing. The areas | technical aspects and at the same time are able to 
survey of aircraft carriers, and of the qualities that | 0 the globe that are beyond the reach of shore- | regard them merely as factors contributory to some 
they possess or ought to possess. The type chiefly 


| based aircraft are now very few, and it is safe to larger conception. His prime intention, as he says, 
dealt with has been the large vessel now usually | predict that none will remain in a few years time. |i, “to demonstrate the vastness of the field of 
termed the “ fleet”’ carrier, designed to furnish | Hence the tactical duty of the aircraft carrier will study, to show the inter-relation of natural pheno- 
the most powerful air component that can be | become more and more defensive, and it may = | mena and practical sciences, to stress the necessity 
based on a single seagoing unit. It is known| happen that, by the end of this war, such vessels | oF their being understood by those who would make 


that smaller carriers have been and are being | will be carrying only fighter aeroplanes. | themselves fit to co-ordinate the activities of the 


built, or converted; to these ships the descrip-| , The offensive strength of the aircraft carrier must | various members of a planning team, and to suggest 
tions “* auxiliary ’’ or “‘ escort ’’ have been applied. always be restricted by her limited complement Cf |, means by which knowledge and understanding 
The British carriers Audacity (lost on escort duty | aircraft, and by the feeble striking-power of those | may be gained.” This, of course, is not one inten- 
in 1941) and Avenger (sunk during the North | aircraft compared with that of shore-based machines. | tio, but several ; with the exception of the last, 
African operations) have been examples; but no The inherent inferiority of ship-borne aeroplanes and | poweyer, they may be regarded as adequately 
technical details have been released. The Avenger | the reasons for it have been discussed in the present | fyigjied. The last may be accepted as reasonably 
was a converted merchantman. There are also a| @Fticle, but the same point is made more trenchantly | ,..)) accomplished also, for a perusal of the book 
number of Diesel-engined merchant ships, of some | by Major Seversky in his recent book Victory Through | i) certainly impart knowledge, and should promote 
17,000 tons displacement, taken over by the United | 4'” Power, in one of the few passages not open to | understanding ; though it may be that he was 
States Navy in 1941 for conversion to escort aircraft | question: “. . . The very fact of attachment to a alluding rather to his section on “ Scientific Plan- 
carriers ; these appear to have a flush flight deck | *hip means that aviation . . . is restricted to &/ ning” which consists of chapters on regional 
some 350 ft. long and 70 ft. wide, which, in con- | naval strait-jacket, and hence inferior to land-based surveying, the preliminaries of planning, and the 
junction with their maximum speed of 16 knots, | aviation.” . education of the planner, than to the implied message 
suggests that flying from these ships should not| Although a large share of the destruction and | of the book as a whole. However this may be, he 
lack excitement. A later similar vessel illustrated | damage wrought on the Japanese armada in the | goes succeed in driving home the necessity of using 
in the American press, the Charger, is credited with | Midway battle must be credited to the carrier-based | .. 4 basis the suitability of the land for specific 
20 knots and is shown to have a small control tower | ircraft of the United States Navy, it is not clear purposes; which, of course, involves in the first 
built on the starboard side of the flight deck, but | that the New York Times had given the subject| pace a closer study of geology and kindred sciences 
clear of the deck itself. The British escort carrier | = me when it con tee A wma than has been evident in some of the town planning 
i Fi annette end tha! e aircraft carrier is now the mos Ie senile t. 

emg Soe holes ob ant = bs — sn pte | warships, and the backbone of the fleet.” With a| ag ger 7s consideration as a starting 
to be generally similar in outline. The Archer and | Tecord of five carriers sunk in all, the single American point, the author proceeds to discuss in succeeding 
Tracker have also been mentioned in reports. The | loss in this category put down by a submarine, | . tions the earth and its products, in chapters 
recent German admission that the gap in the | and no battleships sunk whatsoever, the results of | govoted to geology, the study of the soil, and agri- 
Atlantic, where hitherto the U-boats had been the battle can be made to support an exactly culture and forestry ; al the Water Cycle” (land 
most successful, has now been closed by means of air- | Opposite conclusion. It may be taking an unduly drainage, river and coastal works, water supply, and 
craft carriers, evidently refers to this class of vessel. | ong view to suggeest that this very battle marked sewerage); “The Town”; and “ Transport.” His 
An i : iment which does not seem | the death-knell of the aircraft carrier. As to that, | »oview of the factors which govern, or should govern, 
to h oe ‘ed farther Po the conversion of | *®¢ Writer prefers to offer no opinion; which is/ +}. location, size and layout of towns, with their 
the ‘British pn i M2 to carry a seaplane. another way of saying that the opinion he did offer | industries and municipal services, is well considered 
The machine, a Parnall Peto, was a neat little two- has been suppressed. and might be studied with advantage by all who are 

concerned, either as officials or as elected repre- 


seater biplane with folding wings, and it was housed AS TS ee ee tet — ~ se le he on 
in the turret which had formerly mounted this | pele any as sentatives, with municipa ministration. e 
submarine’s 12-in. gun. It will be Boer that the | T@duateship examination of the Institution of Struc-| section on “Transport” surveys a field of which 


| 

; Ae coh be he Wednesday, January 12, - . ; ; 

M2 foundered off Portland Bill while practising | ao — gph ener na Saleueaiionne waa much has been written in recent years, but it forms 

coming to the surface to send off her seaplane. _| take place on Thursday and Friday, January 13 and 14. | # necessary supplement to the preceding section. 

Another development has been the aircraft carrier | Further particulars will be announced by the Institution The bibliography is extensive, and adds materially 
to the value of the survey. 


designed for training purposes only. The illus- | in due course. 
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THE PROBLEM OF COPPER AND 
GALVANISED IRON IN THE SAME 
WATER SYSTEM.* 


By L. Kenwortny, M.Sc., A.R.CS. 


(Continued from page 125.) 


ALTHOUGH extrapolation from short period tests is 
admittedly somewhat speculative, in the present case 
it leads to results comparable with those obtained in 
practice and serves not only to justify the method of 
testing, but to enable the results obtained to be inter- 
preted into figures more readily visualised from a 
practical view-point. Supposing, therefore, we con- 
sider the probable life of a No. 14 gauge (0-08-in.) 
galvanised hot-water tank with a coating of 3 oz. per 
square foot (each side) operating under conditions 
similar to those tested experimentally. The assump- 
tion will be made that the rate of penetration of the 
iron is a linear function with regard to time and that 
the coating on the outside of the tank will afford no 
protection as regards the failure of the tank, partly on 
account of the rapid sacrificial action which occurs on 
the zine when in contact with the bare iron and also 
because of its mechanical breakdown by the pressure of 
water. These calculations, based on the figures given 


in Table ITI, page 125, ante, for the time of penetration | 


of the coating (which had a thickness of only 0-35 oz. 
per square foot) and on the maximum depth of 
penetration of the iron, are given in Table IV. 


TABLE IV.—Estimated Life of No. 14-Gauge Galvanised 
Hot-Water Tank with 3 oz. per Square Foot Coating 
(each side) under Conditions Tested. 








| Time for Penetration, Months 


Operating Conditions 








| Total 
Coating. | ron Base.| Time for 
Failure 
Water A Copper pipe ” 17 26 
No copper pipe >18 - 
ec | _ 
Water C | Copper pipe 7 14 21 
No copper pipe >18 
Water D | Copper pipe 6 29 35 
No copper pipe | 6 29 35 





Possibility of Remedial Measures ; Theoretical Con- 
siderations.—Although the obvious solution of this 
problem is to avoid the construction of hot-water 
installations composed partly of galvanised iron and 
partly of copper, consideration has been given to the 
possibility of eliminating or minimising the rapid 
attack of galvanised coatings which may occur in such 
installations. The two most effective methods of 
reducing the cupro-solvency of waters consist in re- 
moving the CO, and adding scale-forming constituents. 
The addition of small quantities of zinc salts is also of 
value, probably as a result of the production of basic 
zine compounds which assist in the formation of a 
protective scale. The dissolution of copper may be 
reduced by contact with a more electro-negative metal 
such as zinc, immersed in the water. Protection is 
afforded not only by direct electrochemical suppres- 
sion, but also (in the case of zinc) by the liberation of 
zine salts. A remedial measure based on these prin- 
ciples might consist in inserting a length of zine pipe 
in the circulating system or by galvanising or spraying 
a section of the copper piping. Since, however, the 
protection afforded to the copper will decrease as the 
distance from the junction of the two metals increases, 
the most effective protection would be achieved if 
areas of zine could be distributed frequently along the 
inside surface of the copper tubing. 

There exists one other possible drawback to this 
method. The rate of solution of the anodic metal, and 
hence its capacity for protecting the copper, may be 
impaired by the formation of a film of insoluble corrosion 
products ; on the other hand, if this occurs there is also 
likely to be a protective film formed on the galvanised 
parts of the installation. If, however, the greatest 


damage to the hot tank or cistern takes place during | specimens, the time for penetration of the coatings, 
the early life of the installation, before a protective| and the copper content of the waters are given in 
scale has formed on the tank and when the copper | Table V. 


dissolution is greatest, then the electrochemical pro- 
tective measure, even if only temporarily effective, 
may afford a valuable extension to the life of the tank. 
Some method of pre-treating copper to form a stable 
film, thereby preventing dissolution of the metal, 
would, of course, solve the problem, but attempts to 
produce this have met with little success up till the 
present. Pipes manufactured from certain copper 
alloys, while possessing the advantages of copper as 
regards ap ce, ease of fitting, and corrosion- 
resistance, might be expected to result in less copper 
entering the water. 





* Paper presented to the Institute of Metals for 
written discussion. 


Abridged. 











| area of zinc exposed, the following interesting deduction 
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Assuming the circulating water to have picked up can be drawn with regard to the relative values of the 
copper, there remains the possibility of devising methods | three modes of protection. It was stated above that 
for its extraction or for reducing its concentration before | the amount of copper deposited on the zine pipe 
it comes into contact with the galvanised tank or| amounted to 0-008 part per 105. The amount de. 
cistern. The electrochemical protective measures pre- | posited on the zinc sheet was, therefore, by comparison, 
viously described would act partly in this way if the | 1} x 0-008 = 0-012 part per 105; but, since the total 
zine pipe were fitted between the hot tank and the | reduction achieved by the zinc sheet was 0-025 part 
copper flow-pipe, or if a portion of the copper flow- | per 105, the amount suppressed by zine salts in solution 
pipe adjacent to the tank were galvanised or sprayed | was 0-013 part per 10°. The equivalent effect of zinc 
with zinc. Another method for extracting the copper, | salts in the case of the zine pipe was, therefore, 
which may prove very effective, is the use of some type | 0-013 x § = 0-009 part per 10°. Summarising, the 
of filter placed where the flow-pipe enters the hot tank. | values (in part per 105) for the zine pipe are: electro 
As in the case of copper, no readily available coating | lytic protection 0-014, suppression by zine salts 0-(\9, 
has yet been devised for galvanised iron which will | and deposition on zinc 0-008. For the zine sheet, the 
ensure complete and permanent protection against hot-| values are: suppression by zinc salts 0-013 and 
water conditions. In hard waters a partially protective | deposition on zinc 0-012. While this calculation is 
chalky scale gradually forms, but, as explained above, | open to several criticisms, the figures obtained probally 
this would not be present in the early days of the life | represent a fair estimate of the relative success to be 
of the installation when it would be most necessary. | achieved by these remedial measures. From the prac 
On the whole, there seems at the moment little hope | tical point of view, the zinc-pipe method is by far the 
of carrying out remedial measures in this direction. more hopeful of the two; the zinc-sheet method, in 

Laboratory Experiments—Seven circulators were | order to achieve a reasonable degree of success, would 
fitted up in the manner shown in Table V. Metallic | necessitate an impracticably large area of zinc to protect 
zine was provided either by a small zine pipe attached | a galvanised water tank. 
to the copper pipe or by a small zinc sheet attached to Further investigation of this possible remedial 
the galvanised specimen. The zinc pipes used (circu- | measure was carried out, using 5-ft. lengths of 1-in, 
lators 4 and 5) were of }-in. bore and 1} in. in length, | bore copper tubing, partially zinc-coated (by hot- 
the joint being made with a soft-soldered copper collar. | dipping). The tubes were bent at right angles, | ft, 
The zine sheets fitted in circulators 6 and 7 were 
1 in. by 1 in. by 0-02 in. in size, welded to a 2}-in. | tests, one untreated and three zinc-coated for distances 
along the longer limb of approximately 3 in., 9 in. and 
24 in., respectively. The longer limb ends of the 
tubes were tightly stoppered, 700 cc. of a particular 


TABLE V.—Results of Circulator Experiments, Using 
Zine Pipe Joined to Copper Pipe and Zinc Sheet 


Joined to Galvanised Specimen. (97 days’ test; | water was added to each, and the tubes were placed 

circulators operated 66 days.) in a water thermostat at 40 deg. C. with the short limbs 

as. ee ee in a vertical position and the ends protruding above the 

F ee Sal | water line. Three sets of tubes were used, two being 

Specimen. Average | filled with water A and one with water D. The partially 

“ iil seen — Sa —| Conner coated tubes of > a ae a A _ cut 

reu-; __ Conditions of Les Of Time for|~o2%" so as to separate the galvanised from the ungalvanised 

tater. |(Water A tn al Civeutatersp. a. | Penetra no} portions. The two suste were then conqueted by stout 

"| thon of . re a .* 

Mam. | costing, | Pet 1° rubber tubing, but electrically insulated by the insertion 

ity Days of a glass collar of the same bore as the tube and 

a Rk ed ee about 1 cm. long. For comparison purposes, the 

; ; _ | uncoated copper control tube was also cut 18 in. from 

: Se. eae - > ” 0-008 | one end and the two portions joined in the same 

3 Galvanised specimen cop-| 5-3 21 0-018 | manner. Provision was also made for bringing 

_ per pipe two portions of each tube into electrical contact by 

3 er opectmen 0-043 | means of copper strips joined to terminals soldered on 
4 Galveniset Pe specimen 3-1 50 0-010 | the outside of the tubes, 

zine pipe joined to copper Periodically, all the tubes were emptied, thoroughly 

. op « specince— 0-012 washed, and refilled with fresh water of the appropriate 

~ gine pipe joined to copper | supply, the previous contents being analysed for copper. 

pipe ; | | The total duration of the tests with the uncut tubes 

6 “oe = — SS. 5-0 30 0-020 | was 250 days, during which time 43 recharges with 

jane eapper piee | fresh water were carried out after periods varying 

7 | Zine sheet in “ hot tank “d) 0-018 | from 5 hours to 10 days. The uncut tubes were run 


er for 210 days, 19 recharges being carried out with the 
pper pir | portions insulated and 17 with the portions in electrical 
——————= | contact. In the uncut tubes operating with the hard 
length of No. 14 S.W.G. zine wire, which in circulator 6 | water A, nearly 60 per cent. reduction in copper dis- 
was attached at its other end to the galvanised speci- | solution was obtained with only 3 in. of a 5-ft. tube 
men. At the conclusion of the tests the copper pipes | zine-coated. A large amount of coating produced 
were opened and examined. The pipes from circu-/| relatively little further decrease in dissolution. In 
lators 2, 3, 6 and 7 showed a practically uniform oxide | the soft water D the zinc coating was not so successful, 
film and no difference could be distinguished between | and nearly 50 per cent. was needed to produce a 50 per 
them. The copper pipes from circulators 4 and 5 with | cent. reduction in copper concentration. The large 
zine pipes attached showed a considerable amount of | reduction in the copper dissolution (with water A) was 
deposit near the junction with the zine pipe. This | only obtained when the coated and uncoated portions 
deposit diminished rapidly with increasing distance | were in electrical contact ; when the tubes were cut 
from the junction, and was almost absent at the opposite | so as to insulate the zinc-coated from the uncoated 
end of the copper pipe. The zinc pipes themselves were | portion, the protection obtained was not nearly so 
pitted and coated with an adherent, gelatinous film of | good. When the portions were again brought into 
corrosion product, as were the zinc sheets from circu- | electrical contact, an immediate reduction in the copper 
lators 6 and 7. content of the water was observed. These experiments 
One half of the zinc tube from circulator 5 was care- | again demonstrate the fact that the efficacy of metallic 
fully scraped over the internal surface until a bright | zinc in the system as a remedial measure is greatly 
zine surface was obtained. The material removed was | improved if the zinc is placed in direct electrical contact 
analysed for the amount of copper present which was | with the copper. 
found to be about 1 mgm. Since the volume of water | (To be continued.) 
used was 26 litres, the copper extract by the zinc 
tube was equivalent to approximately 0-008 part per 
10° in the water. The loss in weight of the galvanised 








A New MetTsop or Copper PLATING.—In a con- 
tribution presented before the recent 29th annual con- 
vention of the American Electroplaters’ Society, M: 
F. F. Oplinger states that, in the United States, th« 
ordinary copper-cyanide and the Rochelle-salt cyanide 
copper-plating baths are being widely replaced by the 
“high-speed cyanide bath.”” In this, potassium salts 
are used instead of sodium salts, a high concentration 
of copper is maintained, the free cyanide content ix 
kept at a minimum and the alkalinity is such as to 
prevent the evolution of noxious fumes. The bath is 
operated at about 80 deg. C., and is kept in motion in 
order to secure maximum anode and cathode efficiencies. 
Frequent filtration of the electrolyte is necessary to 
prevent the accumulation of solid particles in the bath 
and care must be taken that the work is thoroughly 
cleaned before immersion. If these precautions ar 
taken, the deposits obtained are stated to be smooth 
and lustrous and in every way satisfactory. 


Both the remedial measures experimented 
with were partially successful, since they reduced the 
copper content of the circulating water, increased the 
life of the galvanised coatings, and diminished their 
general attack. The zinc pipe joined to the copper 
tlow-pipe (circulator 4) was the more effective method, 
copper reduction being due to electrolytic protection, 
zine salts in solution, and copper deposition on the 
zinc ; in the case of the zinc.sheet, only the latter two 
rocesses were operative. On the other hand, the area 
of the zinc sheet (and wire) was approximately 1} times 
that of the zine pipe exposed to the water. 
If the assumption is made that the degree of protec- 
tion afforded by zinc salts in solution and by deposition 
of copper is proportional (over this range) to the surface 





from the end, four tubes being used for each set of 
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THE STABILISATION OF SOIL BY 
CEMENT. 


WuiLs the paving of large areas is commonly carried 
out by means of deposited concrete, the alternative 
method of paving by mixing cement with the soil of 
the site, so that the soil takes the place of the normal 
concrete aggregate, is not so well known, at all events 
in this country. In the United States it has become 
,n accepted form of construction and it will therefore 
be of interest to describe the first large-scale operation 
carried out in Great Britain. The stabilisation of soil | 
by cement can be effected by using, in the main, | 
ordinary agricultural machinery, and this was done | 
in the pavement illustrated in Figs. 1 to 4, on page 170. | 
The area to be paved was a fairly level rectangular field 
approximately four acres in extent, and it was to be 
ysed, after paving, as a storage space in connection 
with units for partially pre-fabricated ships having 
displacements up to 600 tons. For this purpose, a firm 
even surface was required, capable of bearing wheel 
loads of up to 3 tons on pneumatic tyres and for static 
loading of steel sections up to 5 tons in weight, with 
consequent stresses caused by handling. The supply of 
labour available was limited and the yard had to be 
made ready in the shortest possible time. With these 
requirements laid down, the Cement and Concrete 
\ssociation, 52, Grosvenor-gardens, London, S.W.1, 
were asked to recommend a cheap and speedy method 
of construction, and cement soil stabilisation was 
decided on as‘an effective solution to the problem. 
The work was carried out by Messrs. Independent | 
Construction Company, Limited, 32, Savile-row, 
London, W.1. 

Cement stabilisation cannot be carried out without 
reference to the characteristics of the soil concerned. 
In this instance, the subsoil was a sandy clay ‘lying 
from 9 in. to 12 in. below the surface, and, in all 
probability, unsuitable for treatment. This depth, 
however, allowed the top soil to be graded so as to 
provide a cross fall of 1 in 50 without exposing the 
subsoil. The top soil could be thus safely stabilised 
by cement to a depth of 6 in. The surface soil was a 
fine silt loam which varied slightly over the whole 
site, but all came within the classification A4 of the 
American Public Roads Administration. The fineness 
of the soil was evident from an examination made by 
using British Standard test sieves. The coarse sand which 
passed a No. 7 sieve (0-0949 in. aperture) and was 
retained on a No. 52 sieve (0-0116 in. aperture) was | 
only 6-9 per cent. The total sand passing a No. 7 
sieve, but retained on a No. 200 sieve (0-0030 in. 
aperture) amounted to 26-99 per cent., but 63-5 per 
cent. silt and clay passed the No. 200 sieve. 

The examination of the soil was completed by the 
application of the Proctor density test. In this test 
the soil is compacted by means of a standard tamper 
in a standard cylindrical mould, a series of known 
moisture contents being dealt with. The densities of 
the resulting test masses are then determined by 
weighing, these densities being plotted against the 
moisture contents. The peak of the curve thus obtained 
corresponds to the optimum moisture content, which | 
is that degree of moisture at which the soil mixture 
can be compacted to its maximum density by normal 
means of compaction. In this state the maximum 
allowable moisture is present to lubricate the particles, 
without any excess over that required to fill the 
oids when compacted. If the maximum moisture 
content is exceeded, full compaction cannot be ob- 
tained, but a soil compacted in the state of optimum 
moisture content cannot settle or shrink further, ex- 
cept under forces greater than those used in its original 
compaction. The optimum moisture content of the soil 
in the area under consideration was 16 per cent. and 
the density was 108 lb. per cubic foot. 

This optimum moisture content is too high and the 
density too low, conditions resulting from the high 
percentage of fines passing the No. 200 sieve. This 
high percentage would have involved the employment 
of from 15 per cent. to 18 per cent. of cement by volume 
in order to stabilise the soil, and some means of reducing 
the fines was therefore necessary. Fortunately, a 
gravel pit existed adjacent to the site and it was | 
decided to mix the material obtained from it with the 





| bulldozer. 


| site. 


cent. passed the No. 36 sieve and was retained on the 
No. 200 sieve ; while the material passing the No. 200 
sieve was reduced to 43-3 per cent. 

The plant employed for the work comprised the 
following machines and vehicles: a ‘‘ Caterpillar” 
grader, with a 12-ft. blade; a “Caterpillar” D.4 
tractor; a Fordson tractor; a double-furrow plough ; 
an offset-disc harrow (22 in. discs); an agricultural 
cultivator; a Yorkshire spiked harrow; a chain 
harrow ; a sheepsfoot roller giving a ground pressure 
of 300 lb. per square inch; a pneumatic-tyred roller 
giving a load of 3 tons on nine wheels, that is, five 
wheels in line at the rear and four at the front; a 
Diesel-engine driven roller, with a wide front roller 


and two narrower ones at the rear ; a water distributor ; | 


and a flat trailer for distributing the cement. The 
gravel was brought on to the site and tipped in place 
thereon by lorries. The water distributor was impro- 
vised, and consisted of three ship’s water tanks, each 
holding 200 gallons, coupled together and carried on a 


6-ton lorry. The water was sprayed from a perforated | 


tube 14 ft. in length at the rear of the lorry, the spraying 
pressure being derived from a small petrol-engine 
driven centrifugal pump. This apparatus proved to 
be rather small for its work, partly owing to the time 
required to fill the tanks. 

The labour, apart from supervision, consisted of a 
foreman ; an operator for the grader and roller; two 
tractor drivers; and six labourers. With these it was 
possible to pave 1,200 square yards to a depth of 6 in. 
per day of eight hours. It may be noted that the 
agricultural implements, rollers, etc., were in use for 


| only a fraction of the period for which they had been 


hired and that, with one more tractor and more labour, 
it is probable that the same equipment would have 


been capable of paving an area up to six times the | 


size of that dealt with in a day. For the control of 
the operations a small field laboratory was established 
in a shed near the site. The equipment included a 
drying oven and apparatus for the Proctor density 
tests and for the rapid determination of the moisture 
content of the soil. 

The actual operations may now be described. The 
weeds were first raked off with the Yorkshire spiked 
harrow and the turf bordering the site was stripped by 
hand. Level pegs were then set out at appropriate 
intervals and set so as to give a cross fall of 1 in 50. 
These gave the necessary indications for the Cater- 
pillar grader, the grading blade of which levels the 
soil with an action somewhat similar to that of a 
After the surface had been graded, a pre- 
liminary treatment was given by successive passages 
of the double-furrow plough, the cultivator and the 
dise harrow, these implements being pulled by the two 
tractors in turn. Any soft spots were made firmer by 
means of the sheepsfoot roller. About 10,000 square 
yards were graded and treated as above described in 
one day. The site was divided into areas of about 


1,200 square yards, each of which represented one | 


day’s work with the labour available. Gravel was 
brought on to the first section, tipped at intervals as 
required, and then spread to an even depth of 2 in. 
by the grader. The next step was to mix this spread 
gravel with the soil and this was effected by frequent 
passages of the agricultural implements until the soil 
lumps, apart from the gravel, were pulverised suffi- 
ciently for 80 per cent. of the soil to pass through a 
#; -in. sieve. 
The process 


described above was continued the 


though on hot or windy days 2 per cent. was added 
to allow for evaporation. The water allowed, more- 
over, was calculated in terms of the passages of the 
| water-distributing lorry. Each trip of this lorry took 
|nearly 40 minutes, including the time required for 
| filling the tanks, so that with the improvised watering 
| apparatus this operation was the second longest one 
of the complete process. Normally less than 5 per 
cent. of water had to be added to secure the optimum 
moisture content, but even this necessitated four trips 
of the lorry over each 1,200 square yards. As long 
as the cement is sufficiently protected at the start, 
showers of rain not heavy enough to clog the soil 
| and so hinder mixing, may not do any harm, and may 
even be beneficial in reducing the watering operation. 

This operation is shown in progress in Fig. 3, from 
which it will be noticed that the distributing lorry is 
closely followed by the spiked harrow. Further mixing 
is effected by the cultivator and the disc harrow, three 
or more traverses of each being advisable, according 
to the condition of the soil at the time. The next step 
is that of compaction, and for the first stage of this 
the sheepsfoot roller was brought on and the ground 
rolled to a depth of 3 in. The grader was then run 
over the strip to check the grade and sheepsfoot rolling 
was continued until the feet penetrated to a depth of 
only about 1 in. The final traverses of the sheepsfoot 
roller were followed up by the spike harrow, as shown 
in Fig. 4, the harrow being either used separately, as 
shown, or being run in tandem with the roller. The 
ground was next rolled with the pneumatic-tyred roller, 
which, since the rollers are close together in the rear 
but yet provide, as it were, a corrugated surface, has 
a different compacting action from the straight rollers 
of the 8-ton roller which finishes the operation. 

Curing is effected by spreading damp ashes over the 
surface by means of the grader and keeping the ashes 
damp by watering them at intervals during the next 
day after final rolling. As evidence that the setting 
of the cement progressed effectively, it may be pointed 
out that the watering of the ashes necessitated the use 
of the water-distributing lorry the day after the ground 
had been rolled. Thus a considerable weight was 
imposed on the new surface, yet it withstood the 
passage of the lorry without marking and the surplus 
sprayed water ran off without leaving the surface with 
any tendency to form mud when rubbed. After curing, 
the surface would have been suitable for even heavy 
slow-moving traffic without further treatment, but as 
it is intended to withstand not only traffic and static 
loading, but is subject to attrition due to the dragging 
about of steel plates and sections and the lifting of their 
edges by crowbars, etc., it was decided to provide a 
protective coating of a light tar spray with stone chips. 

In conclusion, it may be said that though the whole 
operation of paving the field in this manner may appear 
to be a long and complex one, it is actually a cheap 
and rapid one, compared with the process of paving 
with concrete deposited ready-mixed on the subsoil and 
subsequently levelled by a paving machine. 





RESIN ADHESIVES FOR METALS.—Some particulars of 

the Redux process for joining light alloys by means of a 

| synthetic-resin adhesive are given in a recent issue of the 

| journal Light Metals. It is claimed that the resins are 

unaffected by water and oil, and that they also give satis- 

| factory joints with other metals than aluminium alloys. 
| They can also be employed for joining metal to wood. 


following day over the next section, while the cement | 


bags were laid out on the first section in the proportion 
of one bag to 2 square yards. This procedure proved 
to take too long, since it occupied six men for four 


hours to remove the 600 bags needed from the stock | 


pile to the trailer and subsequently from this to the 
There was thus not sufficient of the day left 
in which to spread and mix the cement. 


loading and unloading, and, as further labour could 
not be obtained, it was decided later to risk the effects 


| of heavy rainfall and deposit the cement directly on | 


the ground from the supplier’s lorries the day before 
it had to be ploughed in. The handling of the bags 
from the trailer is shown in Fig. 1. The bags on the 
right, it will be noticed, have been opened and emptied. 


Only about | 
| two hours were really available for the operations of 





soil in the proportion of one part of gravel to two of | The paper bags were removed and stacked on the 
soil. This material consisted of ballast from 14 in. down. | already completed strip, as seen on the extreme right. 
The result was a distinct improvement in the Proctor | The heaps of cement were spread evenly with the spike 
density test, the optimum moisture content being | and chain harrows in tandem. This work is seen in 
reduced to 12-8 per cent. and the density increased | progress in Fig. 2, the strip of finished surface being 
to 116 lb. per cubic foot. This indicated that a cement visible on the right. 

content of 12 per cent. by volume would be suitable; The mixing of the layer of distributed cement with 
for stabilisation, though this may have been higher| the soil and gravel layer was effected by repeated 
than was needed. It was, however, employed in view | traverses of the cultivator and the disc harrow until 
of the somewhat experimental nature of the work.| the whole of the 6 in. layer had assumed an even 
It may be of interest to refer to the grading of the colour. At this stage of the work the cement and 
mixture of soil and gravel. On a ,-in. aperture | soil mixture was ready for the addition of water. It was 
sieve, 17-68 per cent. was retained; 10-33 per cent. | necessary first to determine the moisture content of 
passed this sieve, but was retained on a No. 7 sieve ; | the soil at the time of mixing so that the water to be 
11-72 per cent. passed the No. 7 sieve and was retained | added would bring it up to the optimum moisture content 
on a No. 36 sieve (0-0166 in. aperture); 16-97 per| of 12-8 per cent. This figure was usually maintained, 








| CONFERENCE ON UTILISATION OF SMALL Ooats.—The 
British Coal Utilisation Research Association are arrang- 
ing a conference, to be held on November 10 and 11, to 
| discuss the problems relating to the utilisation of small 
coals, with particular reference to the results obtained by 
the users of these fuels. The Association state that it is 
known that a great deal of valuable experience on the 
subject exists in this country, and it is hoped, by means 
of the conference to make this experience generally 
available, and, by discussion, to draw attention to the 
| most practical and effective methods of utilising the 
fuels concerned. The Conference has the full support 
and approval of the Fuel Efficiency Committee. There 
will be three sessions, the first of which will deal with 
“The Utilisation of Small Coals and Slurries ” and will 
open at 2.30 p.m., on Wednesday, November 10. The 
second session, on ‘“‘ The Utilisation of Fuels of High 
Inert Content,”’ will commence at 10 a.m., on Thursday, 
November 11, and the third, on “‘ The Up-Grading of 
Fuels,”’ will begin at 2.30 on that same afternoon. The 
organisers inform us that they will be glad to consider 
offers of papers for discussion at the conference, and 
further particulars can be obtained on application to the 
conference secretary, British Coal Utilisation Research 
Association, Rickett-street, West Brompton, London, 
S.W.6. The conference will be open, without charge, to 
all interested, on the presentation of tickets obtainable 
from the conference secretary. Papers will be pre- 
circulated and the proceedings will be confined to a dis- 
cussion of these papers. 
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25-CUB. YD. WALKING DRAGLINE EXCAVATOR. 


THE MARION STEAM SHOVEL COMPANY, MARION, OHIO. U.S.A. 








25-CUB. YD. WALKING DRAGLINE 
EXCAVATOR. 


Wuat is thought to be the largest walking dragline 
excavator yet built has recently been supplied to the 
Northern [Illinois Coal Corporation by The Marion 
Steam Shovel Company, Marion, Ohio, U.S.A. It 
has a bucket of 25 cub. yd. capacity, and is being 
used to strip the overburden from a 3 ft. vein of 
bituminous coal in the Corporation’s open-working 
mines near Wilmington, Illinois. The overburden 
varies in thickness between 35 ft. and 70 ft., giving an 
average ratio of overburden to coal of 17 to 1. It is 
generally considered in the anthracite mining fields 
that a ratio of about 5 to 1 represents the limit which 
may be worked economically and the fact that in this 
case a ratio more than three times as great is being 
successfully dealt with illustrates the economies made 
possible by the employment of an excavator of such 
large capacity. The Northern Illinois Coal Corpora- 
tion, which was formed in 1928, has since that time 
moved 250,000,000 cub. yd. of overburdened from its 
coal measures, employing for the work five dragline ex- 
cavators, three stripping shovels and four loading 
shovels. All these machines are of Marion manufacture 
The new excavator, with which this description is con- 
cerned, greatly exceeds the earlier machines in capacity 

A side view of the 25 cub. yd. machine is given in 
Fig. 1, on this page, and a rear view showing the walking 
shoes in Fig. 2. It is electrically driven from an out 
side supply and is fitted with a Ward-Leonard set 
giving close speed control. The total power installa 
tion of the machine, including the walking and slewing 
motors, amounts to 2,152 h.p. The jib is 180 ft. long 
It is stated that the machine has frequently dug more 
than 11,000 cub. yd. of overburden in an 8-hour shift 
On one occasion 464 operating cycles were made in 
7 hours and 10 minutes. This probably represent 
more than 11,600 cub. yd. of excavation, as the drag 
bucket frequently moves more than its rated capacity 
of 25 cub. yd. 

It is considered that a machine of such great weight 
as this excavator would sink into the soft top soil éf 
fitted with crawler tracks, rendering turning mov” 


ments almost impracticable; if they were made large | 


enough to reduce the bearing pressure per square inch 
to a sufficiently low figure to prevent sinking they would 
be disproportionately bulky and expensive. The 
walking-shoe arrangement involves no sliding action 
between the ground and the machine supports. When 
the excavator is to travel forward, it is lifted by means | 
of bell-crank levers and rests temporarily on the shoes. 
The levers then swing the machine forward and place 
it on the ground in a new advanced position. The shoes 
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Fig. 2. 


are then, in turn, lifted, moved forward and brought | shaft operating the walking shoes. Slewing is carried 
ulongside the main frame in a new position. The|out by an independent vertical-shaft motor, which 
base of the machine is a circular riveted and welded | drives a pinion engaging with a circular rack on the 
steel disc ; it can be seen in Fig. 2. On this, the whole|disc base. The walking-shoe, or propeller, shaft, 
excavator can swivel and to change the direction of | extends the full width of the machine frame and is 
travel it is rotated on this base, the shoes meanwhile | fitted with a crank at each end. It is driven by spur 
being held out of contact with the ground. | gearing from the drag-drum shaft and is thrown into, 

The winch of the excavator has two main drums, | or out of, connection by a positive jaw clutch operated 
one for hoisting and the other for dragging the bucket.| by an air cylinder. The spur gear incorporates a 
Both these operations are carried out by single-part brake which holds the shoes free from the ground when 
lines. The winch also incorporates the drive for the 'the machine is digging or rotating. The cranks at 
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each end ot the propeller shaft engage with bell-crank 
levers as shown in Figs. 3 to 6, on this page. These 
levers are pivoted to the shoes and also to a link con- 
nected to points near the top of the main frame. 

When the excavator has to be moved, the operator 
slews the main frame into the direction in which it is 
desired to travel and lowers the bucket to the ground, 
the cables being left loose. The propeller shaft is then 
set in rotation. The normal excavating position of the 
mechanism, with the shoes free from the ground, is 
shown in Fig. 3. When the shaft, as seen in this illus- 
tration, rotates in a clockwise direction, indicated by 
arrows, the first effect is to move the shoes downward 
until they make confact with the ground, as shown in 
Fig. 4. It will be clear that in Fig. 3 the crank is 
standing in its top vertical position; in Fig. 4, it has 
moved through 90 deg. to a horizontal position. It 
will be seen by comparing Figs. 3 and 4 that the 
shoes, in moving to the ground, travel backwards 
relative to the main frame, this action being caused 
by the control of the movement of the bell-crank 
lever by the link connecting it to the main frame. 
It should be noted that Figs. 3 to 6 refer to the move- 
ment of the excavator in a backward direction. If it 
is desired to travel forward, the propeller shaft is 
rotated in the opposite direction. 

As the propeller shaft continues to rotate in a clock- 
wise direction from the position shown in Fig. 4, the 
main frame is lifted as shown in Fig. 5. 


sarily follows, as the connection between the bell-crank | Canada. 








to dig. The problem it presents is due to its great thick- | 
ness and not to its composition. A typical cross-section | 
through the overburden shows 2 ft. of top soil, 10 ft. | 
of fairly loose sand, 5 ft. of clay and boulders, and a | 
layer of shale above the coal. This latter may vary | 
in thickness from 10 ft. to 50 ft. In most cases it can | 
be removed by the excavator, although occasional hard | 
spots are found which require a certain amount of | 
blasting. The coal seam is not handled by the drag 
line. After loosening with light powder charges, it is 
transferred to railway wagons or motor lorries by 
loading shovels. In most parts of the field the lorries 
are preferred as they do not involve any shifting of 
railway track as the working advances. 








PROTECTIVE PAINTING OF 
SUBMERGED STEEL. 


THoven the problems of protecting steel, such as 
the hulls of ships, from corrosion by salt water have | 
been carefully studied for many years, with the result | 
that a large amount of data has been accumulated, | 
those concerning steel exposed to fresh water have | 
received less attention. It may be of interest, there- | 








RY GIT 


atmospheric oxidation. The surface is generally pitted 
more or less uniformly but to a very much smaller 
depth than in the case of the tubercle formation. This 
type of rust adheres more firmly to the surface and is 
more difficult to remove from the clean steel beneath. 
Usually both types of rusting occur together though 
one of them predominates according to the situation 
of the steel. The experience of the Gatineau Power 


|Company has been that, when using the customary 


methods of cleaning by wire brushing and scraping and 
applying one or two coats of ordinary paint, tubercles 
begin to appear about six months after painting on the 
deeply submerged parts, while under open water condi- 
tions no rusting appears for several years, and it takes 
about six or seven years for the whole surface to become 
rusted. The tubercle condition is thus the more serious 
and in order to prevent its onset very complete tests 
were made on small areas of headgates, on steel test 
plates, and on complete headgates. Various different 
methods and materials are being investigated. It is not 
proposed to describe these tests, though it may be 
mentioned that over a hundred different kinds of coat- 
ing were experimented with, and that the tests ranged 
in length up to 15 years. 

The results of the tests, however, may be given. Of 
the coatings tested in the Gatineau River, the best 


fore, to describe the practice employed with regard to | results were obtained from (a) heavy red lead paints, 


under-water steel, mainly hydraulic turbine headgates, | 


This neces- | by the Gatineau Power Company, Ottawa, Ontario, | ings, about ¥ in. thick ; 


The power stations handle water from the 


lever and the shoe has then become a fixed point. In} Gatineau River, which water is very nearly neutral, | 
the first part of the action the frame is tilted as shown | | 


in Fig. 5. This is advantageous, as the tilting breaks 
any ground suction which may exist ; less power is thus 
required than if a direct vertical lift were necessary. 
Further rotation of the crank, until it is pointing in a 
horizontal forward direction, results in the main frame 
being lowered to the ground in its new position, as 
shown in Fig. 6. It will be clear from this figure that 
if the crank continues to rotate, the position of Fig. 3 
will again be reached and the cycle repeated. Con- 
tinued rotation of the propeller shaft results in the 
machine moving backwards or forwards in a series of 
steps. 

This large excavator has proved so successful that 
a duplicate has been ordered. The overburden with 
which it has to deal is not, in general, difficult material 





having a pH value of 6-9, which is slightly acid. The | 


weighing about 30 lb. per gallon ; (b) bituminous coat- 
(c) synthetic paints of the 
Bakelite type and rubber-base type. Synthetic (Bake- 
lite) paints and thick bituminous coatings stood up 
well but showed a tendency to form blisters, which wére 


steelwork rusts in two ways. When it is deeply sub- | small with the former material and large with the latter. 


merged or is situated in dark wells, large soft tubercles 


are formed, under each of which is a cone-shaped | 
depression which, after ten years, may be as deep as | 
4 in. at the apex. From photographs of a plate with | 
the tubercles removed, it can be seen that the craters | 
are very closely spaced. In a gate having plates ~ in. 
thick therefore, since some of the craters will be oppo- 
site each other, the effective thickness of the plates may 
be reduced to } in. in places, in course of time. The | 
tubercle type of rust can be readily washed off the steel, | 
but is serious due to the loss of metal it causes. 

The second type of rust, which occurs when the steel- | 
work is not deeply submerged and is out in the open | 
water, is of the ordinary familiar kind arising from | 


On puncturing the blisters they are found to be full of 
water and the metal or coat of paint beneath is clean 
and apparently not deteriorated. At first, paints 
which formed blisters were rejected, but some test 
areas with blisters appear to have given satisfactory 
protection to the surface beneath even after an immer- 
sion of six years. In some of the bituminous coatings 
the blister apparently formed in the material itself, 
since an opened blister would show material at the 
bottom adhering to the plate. Excellent results were 
shown by tests of chlorinated rubber-base paints 
after four- years under water. This material, how- 
ever, is not procurable under existing conditions, so 
is not considered for use at the present time. Red- 
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lead paints have shown less tendency to blister but 
more rust tubercles have appeared than with the 
bituminous and synthetic paints.. The tests showed 
that the best combination of coatings consisted of a 
red-lead priming coat with following intermediate coats, 
the top coat being a heavy bituminous one. After six 
years under water this combination showed only a 
few blisters, about 1} in. in diameter, in the top coat | 


ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
| Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 





AUG. 27, 1943. 


PERSONAL. 


Mr. G. C. JeENKS, M.I.Mech.E., has relinquished pj. 
appointment as Director of Hand Tools, Ministry 
Supply. He will, however, continue to assist the Ministry 
in a technical advisory capacity. MAJOR-GENERAL Sp 
Basi, Hm, K.B.E., C.B., D.S8.0., formerly Controle 
of Ordnance Services, War Office, has been appointed 
succeed Mr. Jenks as Director of Hand Tools. 


of 





and a few blisters, about 4 in. in diameter, in the red | ; 
lead coats. There was no rusting of the steel. Gauges for Sheet Metal and Wire-—A memorandum 
The procedure now followed by the Gatineau Power | on sheet-metal and wire gauges has been circulated to 
Company for turbine headgates and deeply-submerged various Industry Committees of the British Standards 
sluice-gates is of interest. The slime and tubercles | Institution and is also being sent to appropriate trade | 
are first washed off, using a stream of water and stiff | associations. This suggests that there may be a possi- 
brushes and scrapers. The gate is then air dried, and bility of arriving at an agreement between the United; Sim Wiiu1AM GoopENoveH has been appointed chair- 
after this surface drying, is placed in a wooden housing | States and the British Empire on the substitution of | man of the Export Guarantees Advisory Council and of 
containing electric space heaters, which raise the sur- | direct measures, in decimals of an inch, for the numbered | the Executive Committee of the Export Credits Guarante 
rounding air to a temperature about 10 deg. F. higher | gauge sizes for sheet metal and wire. It is pointed out | Department, in succession to the late Sm Jon Cavicur 
than that of the outside air at the time. This is done | that present-day standards referring to thicknesses of | K.C.M.G. 
with the object of preventing moisture from forming sheet metal, diameters of wires, drill sizes, etc., usually | 
and creeping between the paint film and the steel; a| recommend that the gauge sizes be supplemented 
high temperature is maintained continuously until the | with the actual thickness, or diameter, expressed in 
final coat of paint has been applied. The gate is then | decimals of an inch, or millimetres as the case may be. 
cleaned by blasting with steel shot of No. 20 angular| Without this addition of the actual thickness or 
grade, applied with an air pressure of between 70 Ib. | diameter, the use of gauge numbers necessitates refer- 
and 90 Ib. per square inch. This removes all adherent | ence to a manufacturer’s catalogue or engineer’s hand- | the Ministry of Fuel and Power, in August, 1942, is t 
material, including mill scale when that is present. | book to complete the information required, and failure | be released from this work as he desires to devote his 
The dust-laden air is removed from the housing by | to include the name of, or symbol for, the gauge used | whole time to his Parliamentary duties. 
a fan, the fan discharge being delivered through a| introduces uncertainty. The memorandum discusses | 
water spray in order to arrest the dust particles. | the British legalised gauges, the American Standard of 
The gate is then taken out of the housing and placed | “ preferred thicknesses *’ for uncoated thin flat metals, | 
about | ft. away from a bank of infra-red lamps which | the American Brown and Sharpe gauge, the Birming- | 
raise its temperature throughout to 110 deg. F. The | ham and Stubs wire gauges and other matters, and | 
priming coat of paint is applied to the face of the | concludes with tables of comparisons of gauges, weights 
gate away from the lamps, this coat consisting of | of sheet metal in pounds and ounces per foot and of wire | 
red lead in linseed oil brushed on and carefully worked | in pounds per mile, and bases for the unification of 
so as to fill all the pitted holes. The gate is then | standard sizes. Graphs showing trade rolling margins | 
reversed and the other face similarly painted. The | for black-steel sheets and of British Standard limits of | 
lamps are kept on for the whole time and three coats | thickness of steel sheets for motor cars are also in- | 
of red lead paint are applied to all surfaces of the | cluded. It is felt that the prospects of arriving at an | 
gate. The drying time between the coats averages | Empire-American agreement are favourable, especially| Mr. G. W. 
about 32 hours with the gate at a temperature of | taking into consideration the fact that British industry, | Mr. S. R. WixpLe, M.I.Mech.E.. 
approximately 110 deg. F. After the third coat has in general, appears to welcome the substitution of | Electrical Engineer, Grimsby Electric 
been applied the drying period is extended to about | direct measures, expressed in decimals of an inch, for | Supply. Mr. Parker was appointed chief assistant en- 
48 hours in order to give the red lead a harder and | numbered gauge sizes. [Price 2s., postage included ; | gineer to Mr. Windle in 1932. 
tougher surface. gratis to trade associations. } 
The fourth coat consists of a heavy asphalt-base 


Mr. W. T. DALTon, M.I.E.E., who was appointed chier 
engineer of the Newcastle-upon-Tyne Corporation Trans 
port and Electricity Undertaking in 1926, is retiring afte, 
nearly 42 years’ service with the undertaking. 





Lr.-CoL. AusTIn G. Bates has been elected a directo, 
of Messrs. Thos. and Jno. Brocklebank, Limited, shi; 
owners, Liverpool. 


COMMANDER STEPHEN KinG-HALL, M.P., R.N. (retd 
who was appointed Honorary Director of Publicity 


Mr. J. M. Eppy, C.B.E., a director of the Bueno 
Ayres Great Southern, Western, and Pacific Railway 
Companies, has been appointed a director of the Centr 
Argentine Railway Company. LORD FORRES, a director 
of the Central Argentine Railway Company, has beer 
appointed a director of the Buenos Ayres Western and 
the Buenos Ayres and Pacific Railway Companics. Mr 
H.C. Drayton, a director of the Buenos Ayres and Pacit\ 
Railway Company, has been elected a director of th 
Central Argentine and the Buenos Ayres Great Souther 
Railway Companies. 


PARKER has been appointed to succes 
M.1.E.E., as Boroug! 
Corporation 


Dr. Epwin Greoory, M.Sc., F.1L.C., Chief Metallurgist 


roofing compound containing asbestos fibres and is 
applied, by brushing on in a heated condition, to a 
thickness of about 4% in. A 48-hour drying period at 
room temperature follows this coat. The maintenance 
of the gate during painting at the temperature men- 
tioned results in a fairly high covering capacity for the 
red-lead paint, the average being 675 sq. ft. per gallon, 
the paint weighing about 30 lb. per gallon. The cover- 
ing capacity of the heavy bituminous coating is about 
100 sq. ft. per gallon. Since the painting is done inside 
the gatehouse, it can be carried out at all seasons ; thus 
it is convenient to do some of it in the winter when other 
maintenance work is not so pressing. The procedure, 
though apparently elaborate, is stated to give the 
most satisfactory results hitherto obtained in ensuring 
complete protection, most of the many other paints 
and coatings tested beginning to show rust tubercles 
in from 6 months to 12 months after application. It 
must be borne in mind, however, that only one par- 
ticular type of fresh water is concerned, though it is 
probably safe to assume that the coating would be 
equally satisfactory for most other types. This article. 
it should be mentioned, is based on a contribution to 
the June, 1943, issue of The Engineering Journal of 
The Engineering Institute of Canada by Mr. Claude 
Gliddon, M.E.L.C., and Mr. A. J. Chabot, chief engineer 
and electrical engineer, respectively, of the Gatineau 
Power Company. 








BRITISH CHEMICAL STANDARDS.—The Bureau of Ana- 
lysed Samples, Limited, Markington, Harrogate, have 
announced that a new British Chemical Standard is now 
ready for issue. This is designated No. 214, and is | 
a 1-61 per cent. manganese, 0-255 per cent. molybdenum 
steel containing 0-375 per cent. of carbon, 0-16 per cent. 
of nickel and 0-06 per cent. of chromium. As heretofore, 


Valves and Gauges for Air Receivers.—A new speci- | 
fication, B.S. No. 1123-1943, covers valves, gauges and 
other safety fittings for air receivers and compressed- 
air installations, for maximum permissible working 
pressures not exceeding 1,000 Ib. per sq. in. It does 
not, however, deal with valves for portable gas cylinders. 
The nature and properties of the materials used in the 
manufacture of the bodies of the fittings and the 
methods of construction are specified and the pub- 
lication ends with a section on inspection and testing. 


[Price 2s., postage included. ] 








BOOKS RECEIVED. 


Understanding Aircraft Components, by Question and 
Answer. By W. HAzeLi. St. Hugh's School, Bickley, 
Kent: The English Universities Press, Limited. 
[Price 2s. 6d. net.) 

Post-War Questions. No. 25. Quantity versus Quality. 
By PrRorrssor A. 8. TURBERVILLE. London: The 
Society of Individualists, 154, Fleet-street, E.C.4. 
(Price 6d.) 

United States Geological Survey. Water-Supply Paper 
No. 875. Surface Water Supply of the United States, 
1939. Part 5. Hudson Bay and Upper Mississippi 
River Basins. Washington: Superintendent of Docu- 
ments. [Price 50 cents.] 

Post-War Planning for the Electricity Supply Industry. 
Part 1. Technical and Social Organisation as a Public 
Service. London: The Electrical Power Engineers’ 
Association, 102, St. George’s-square, Westminster, 
8.W.1. [Price Is.) 

Plan for Clean Air. The Case for Smoke Prerention in a 
“ Quiz” of Twenty Questions and Answers. 94, Manor 
Green-road, Epsom, Surrey : National Smoke Abate- 
ment Society. [Price 2d.| 


Park Gate Lron and Steel Company, Limited, Rotherha 

| has been appointed Assistant Director in Charge of 
Metallic Materials, Aeronautical Inspection Directorat 

Ministry of Aircraft Production. 


Mr. T. G. Brapiey, M.I1.A.E., of Morris Motors 
Limited, Engines Branch, Coventry, has been appointed 
an assistant general manager of Messrs. Baldwins 


| 
Limited, as from October 1. He will be in charge of their 


j 
| light-alloy section in South Wales. 


| Mr. Horace W. CLARKE has retired from the director 
| ship of the Light Metals Extrusions Control, Ministry o 
Aircraft Production, for the organisation of which he was 
| initially responsible in October, 1939. He is succeeded 
by Mr. G. MEREDITH, previously deputy-director unde 
Mr. Clarke. Mr. H. J. SELLS becomes deputy-director 
and Mr. W. H. Ssrra, assistant director 


‘ 








THe MINERAL WEALTH oF Canapa.—lIn their half- 
yearly review of commercial conditions in Canada, the 
officials of the Canadian Bank of Commerce state that 
production in the Dominion rose to an unprecedented 
| height during the first six months of the present year, 
the increase over the corresponding period of 1942 being 
upwards of 15 per cent. The mining industry, although 
handicapped by the exceptional severity of the weather 
in the early months of the year and by the difficulty 
of obtaining sufficient labour in certain sections, has 

increased its total output to a level well above that of 
pre-war years. The production of non-ferrous base 
metals was 25 per cent. greater than that for the first six 
months of 1939, and the industry is now meeting 95 per 
cent. of the Allies’ requirements of nickel, and 20 per cent. 
of their zinc, 15 per cent. of their lead, and 12 per cent. of 
their copper requirements. Moreover, 75 per cent. of the 
Allies’ demands for asbestos and 20 per cent. of their 


the new standard has been analysed by works’ chemists | The Glasgow University Engineering Society's Year Book | mercury needs are now being met by Canada. Aluminium 


and by independent analysts. The composition of the 
standard comes within the chemical specification for steel 
B.S. En. 16-V9A and will be found useful to chemists 
wishing to check the composition of steels made to this | 
specification. In addition to the above, a replacement | 
of the 3-39 per cent. nickel steel T2 (No. 222) has recently | 
been made. Among the new standards now in course of 
preparation are an aluminium alloy—No. 216 (containing 
Cu, 4 per cent.; Mn, 0-5 per cent.; Zn, 0-2 per cent. ; 
Mg, 0-5 per cent.; Ni, 0-2 per cent.;: and Ti, 0-1 per 
cent.); a 0-7 per cent chromium, 3 per cent. nickel, 0-6 
per cent. molybdenum steel ; and a 6 per cent. tungsten, 
4°5 per cent. molybdenum high-speed steel. Supplies of 


chemical standards Nos. 214 and 222, may be obtained | 
from chemical-laboratory furnishers or direct from the 
Bureau, at the above address. | 


for 1913. Glasgow, W.2 Glasgow University En- 
gineering Society, Glasgow University. 

British Locomotive Types. Compiled by “‘ The Railway 
Gazette”’ from Official Drawings Supplied by the Chief 
Mechanical Engineers of the Four Main-Line Railways 
and by the Ministry of Supply. London: The Railway 
Publishing Company, Limited, 33, Tothill-street, West- 
minster, S.W.1. [Price 8s. net.]} 

State of Illinois. Department of Registration and Educa- 
tion. State Water Surrey Dirision. Bulletin No. 33. 
Water Resources in Peoria-Pekin District. Urbana, 
Ill., U.S.A.: State Water Survey Division, State of 

* Illinois. 

Aeroplane Production Year Book and Manual. 
Group CapTain G. W. WILLIAMSON. 
Elek (Publishers) Limited, [Price 40s. net.] 


Editor: 











of the production for 1942. 


production, from imported bauxite, has increased sixfold 
since 1939 and now exceeds the output of the whole 
| world for that year. About 40 per cent. of the Allies’ 
requirements of this metal are now provided by the 
| Dominion. Magnesium production is sufficient to meet 
Canadian needs and to permit some exports. The 
| development of important deposits of tungsten, molyb- 
| denum and iron ores is being actively pursued and the 
| production of the two first-named minerals is expected to 
| commence shortly. Coal mining, though on a larger 
| seale than in pre-war years, has declined below the level 
The output is now consider- 
|ably below requirements, which are estimated to be 
half as great again as those for 1939. Measures have 


London: Paul | recently been taken, however, which are expected to 
| increase the output substantially. 
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AUG. 27, 1943. 

NOTES FROM CLEVELAND AND 

THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—There is no sign of the revival of 
the market which is usually experienced at the close of the 
holiday season, owing to the fact that iron and steel 
producers have sold their outputs almost as extensively 
as conditions permit. Orders already placed include 
contracts for the supply of a substantial tonnage up to 
the end of the year and interest centres mainly in the 
distribution of parcels. The delivery of several com- 
modities is still carefully controlled to ensure that 
materials reach the consumers urgently needing supplies 
and, on the whole, producers are dealing satisfactorily 
with their contract obligations. 

Foundry Iron.—The supply of foundry pig iron some- 
what exceeds the demand, although 4he make of Cleve- 
jand qualities is still irregular and small. 

Basie Iron.—The output of the Tees-side basic blast 
furnaces continues at a level which covers the require- 
ments of adjacent consuming plants but leaves little 
surplus. 

Hematite and Low-Phosphorus Iron.—Further expan- 
-ion in the preduction of hematite and various grades of 
low-phosphorus iron is promised but, so far, the scarcity 
of those commodities continues. Considerable quantities 


of high-phosphorus pig, refined iron and steel scrap, is still | 


being used in furnace mixtures in 
phorus iron. 


place of low-phos- 


Manufactured Iron and Steel.—There is no shortage of 
~emi-finished iron, and the supply of home-produced steel 


semies has increased to such an extent that little imported | 


material is now being used in the re-rolling mills all of 
which are operating at high pressure. Finished-iron 
jnanufacturers are turning out a heavy tonnage and have 
numerous orders in hand. The production of ordinary 
carbon steel, as well as of special and alloy steels, is only 
~ufficient to meet the delivery claims of priority buyers. 
Heavy joists are still rather slow of sale, but 
descriptions of finished steel are in heavy 
Plates, light sections and sheets are required in large 
juantities and parcels of rails, railway chairs, pit props 
nd arches are rapidly taken up as soon as they become 
available. 

Scrap.—There is still a ready outlet for the better 
grades of cast-iron scrap and good heavy steel scrap, 
but buyers of most other categories have covered their 
requirements as extensively as they consider necessary. 








‘THE NICKEL BULLETIN.”’—The current issue of The 
Nickel Bulletin, which is month by the 
Mond Nickel Company, Limited, Grosvenor House, Park- 


issued every 


lane, London, W.1, contains lengthy abstracts of recently- | 


published articles on weldability tests for steel, the 
thermal expansion of bronze alloys, high-duty cast irons, 
und the determination of boron in steel. Summaries of 


the papers presented at a symposium on the centrifugal | 
| which manufacture Sheffield types under licence. 


held in the United States, 
neluded. | 


iting of steel, are also 


LECTURES ON ENGINEERING ECONOMICS.—A course of 
three lectures, to be followed by discussions, on “‘ Engi- 
neering Economics” will be given by Sir Frank Gill, | 
K.C.M.G., M.Inst.C.E., M.I.E.E., at 5.30 p.m., on Sep- | 
tember 21, 28 and October 5, at the Institution of Elec- 
trical Engineers, Savoy-place, Victoria-embankment, | 
London, W.C.2. The course is being held under the 
\uspices of the University of London (University Exten- 
sion Lectures) and the fee for the course is 2s. 6d. The 
fee for admission to single lectures is 1s. Applications 
for tickets for admission should be addressed to the 
\ccountant, University of London, The Senate House, | 
Bloomsbury, London, W.C.1, and the envelope should be 
marked “ Extension Lectures.” Tickets may also be | 
obtained at the lecture room on the occasion of each | 
lecture. 


THOMAS GRAY MEMORIAL TrRUsT.—The annual ex- 


' 
other | 
demand. | 


ENGINEERING. 
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NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 


Scottish Steel Trade.—The extensive programmes of 
shipbuilding and aircraft construction work leave little 
steel for locomotive builders, collieries, re-rollers, etc. 
Alloy materials are scarce and in this branch of trade 
difficulties are being experienced in meeting require- 
ments. Makers are finding it necessary to limit and 
standardise the range of compositions, but to obtain a 
good supply of alloy-steel scrap, properly segregated, is 
the main difficulty. The Iron and Steel Control are 
urging makers to use a new specification, which can be 
made up from scrap alone. This is a low-nickel chro- 
mium, molybdenum steel. The improved shipping 
position should result in an increased supply of chre- 
mium, particularly from Turkey. There is no change in 
the market quotations, which are as follows :—Boiler 
plates, 17/. 12s. 6d.; ship plates, 161. 3s.; sections, 
151. &s.; medium plates, } in. and thicker, rolled in 
| sheet miils, 21/. 15s.; black-steel sheets, No. 24 gauge, 
| 221. 15s.; and galvanised corrugated sheets, No. 24 
gauge, 26/. 2s. 6d., all per ton, for home delivery. 
| Malleable-Iron Trade.—There is no new feature in 
| the malleable-iron trade, and market quotations, which 
| are unchanged, are as follows :—Crown bars 151. 12s. 6d. ; 
| No. 3 bars 131. 12s. 6d.; No. 4 bars 131. 17s. 6d.; and 
re-rolled steel bars, 17/. 15s8., all per ton, for home 
delivery. 





| Scottish Pig-Iron Trade.—Although steelmakers are 
not greatly pleased with the quality of steel scrap, there 
|} seems to be no great demand for pig-iron owing to the 
lower price of the former. In consequence, some of the 
| blast-furnaces in Scotland are idle. Market quotations 
are as follows :—Hematite, 61. 18s. 6d. per ton ; 


| iron, 61. 0s. 6d. per ton, both delivered at the steelworks ; 


feundry iron, No. 1, 6]. 5s. 6d. per ton, and No. 3, 
61. 38. per ton, both on trucks at makers’ yards. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—Greater production in steel and 
engineering works has been possible owing to the com- 
pletion of more of the “ staggered ” holidays, and, very 
shortly, peak outputs will be reached. More business 
with home customers in various steel products has been 
booked as a result of the journeys of representatives to 
agricultural areas, and there is a likelihood of improved 
deliveries as supplies of some materials 
restricted. Some steel users who have pursued a policy 
of carrying fairly heavy stocks, are now reaping the 
benefit. For example, while some users of stainless steel 
have had none for a fairly long time, because the entire 
production is directed to war industries, others still have 
satisfactory reserves, which they are able to employ to 
advantage. Supplies of stainless steel to former overseas 


become less 


customers are being delivered from Dominion steelworks, | 


Some 
export trade is being resumed and developed. 
has been a resumption of trade in steel products with 


| customers in Egypt, New Zealand and the West Indies. 
| Markets in Canada are being supplied from the United 


States, but Sheffield manufacturers are hoping that, after 
the war, they will be able to resume business with old 
customers in Canada. There is activity in wagon- 
building works, although some difficulty is experienced 
in securing the requisite materials. Wagon-repair shops 


| are very busy and makers of wheels, axles, tyres, buffers 


and springs are also well employed. There is a good 
demand for forgings and castings, steel tubes and other 
materials for locomotive building and repair. 


South Yorkshire Coal Trade.—An improving attitude 
towards their work can be discerned among the miners 
in some sections of the South Yorkshire coalfield, and 
absenteeism is tending to become less. An experiment 
has been in progress for over a month at five Doncaster 


district collieries, where a ph tribunal, consisting of | bars, 121. 2s. 6d. per ton delivered. 


representatives of the management and the men, adju- | 
| 


basic | 


There | 





















































































| NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, August 31, The George Hotel, Luton. 
6.20 p.m., Annual Meeting. 6.30 p.m., General Meeting. 
“* Post-War Motor-Cycle Development,”’ by Mr. Edward 
Turner. Coventry Centre: Tuesday, August 31, 7 p.m., 
The Technical College, Coventry. General Meeting. 
Institution : Tuesday, September 7, 6.15 p.m., The Royal 
Society of Arts, John Adam-street, Adelphi, W.C.2. 
General Meeting. “Performance Characteristics of 
Steering Gears and Some Notes on the Application of 
Steering Gears to Vehicles,”’ by Mr. H. N. Charles. 

INSTITUTION OF PRODUCTION ENGINEERS.—Coventry 
Graduate Section: Monday, September 6, 6.45 p.m., 
Lecture: “‘ The Training and Prospects of the Young 
Production Engineer,” by Mr. F. P. Liebert. 

INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Thursday, September 9, 3 p.m., The 
South Wales Institute of Engineers, Park-place, Cardiff. 
Lecture: “ Generation and Utilisation of Steam in the 
Heavy Industries: Including an Outline of Proposed 
Graphical Methods for Determining Boiler Efficiency,” 
| by Mr. G. E. Hider. 








NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 
The Welsh Coal Trade.—The Welsh steam-coal market 
| has continued active during the past week. There has 
| been no falling off in demand, either from home or foreign 
| sources, but with collieries still engaged almost to full 
| capacity in maintaining deliveries to essential consumers 
there was little coal on offer for ordinary purposes for 
| some months ahead. A good export trade was main- 
| tained to priority customers in North Africa and the 
coaling depots, while buyers in South America were 
| showing keen interest and were obtaining steady supplies. 
| Customers in the neutral countries were finding it in- 
| creasingly difficult to secure coals owing to the expected 
| growth in demand and also to the limited amount of 
shipping available for exporters. The best large sorts 
were in steady demand but stems were not easily arranged 
for the next few months and the tone was firm. Supplies 
| of the sized classes were extremely limited for shipment 
for several months to come and the few odd lots which 
became available commanded high prices. The bitu- 
minous smalls were only very sparingly offered for forward 
delivery; and the best dry steam smalls were busy. On 
the other hand, inferiors were freely offered and were 
| dull. Cokes and patent fuel were active. 
Swansea Steel-Sheet Industry.—The weekly 
report of the Incorporated Swansea Exchange states that 
business in tin-plates remains in the same quiet con- 
dition of the past few weeks. Control regulations con- 
tinue to rule the market in tin-plates but a few more 
| orders have been placed for unassorted tin-plate base 
uncoated plates. The demand for steel sheets is mode- 
|rate, but manufacturers are well employed on their 
| previous commitments. More interest is being taken 
in the scrap iron and steel market as supplies of certain 
| grades, more particularly the heavier and better qualities 
of material, are not easily obtained. The market prices 
of various iron and steel products are as follows :—Stand- 
ard quality coke tin-plates, per box of 108 Ib., containing 
112 plates, measuring 20 in. by 14 in., 29s. 9d. f.o.r. at 
makers’ works for home consumption, and 30s. 9d. for 
export. Tin-plates carrying heavier coatings, 30s. and 
30s. 44d. per box f.o.r. at makers’ works for home con- 
sumption. Unassorted tin-plate base uncoated plates, 
25s. 9d. per box f.o.r. at makers’ works. Galvanised 
corrugated steel sheets, No. 24 gauge, in bundles, 
261. 2s. 6d. per ton delivered. Steel-sheet and tin-plate 
Welsh hematite 
pig iron, 6l. 14s. per ton, and basic iron, 61. 0s. 6d. per 
ton, both delivered and both subject to a rebate of 5s. 


market 





mination for the Thomas Gray Memorial Trust Prizes dicates in the cases of absentees and imposes fines as 
for students of cadet courses, organised by the Royal|an alternative to police-court prosecutions, eowentie | 
society of Arts, was held on Wednesday, June 16, at four | which there was a growing feeling of resentment. If the 
schools. Forty-two candidates sat for the examination, | delinquent puts in good time following the imposition 
19 from the Leith Nautical College, Edinburgh ; 9 from | of the fine, the money is returned to him. At Askern 










MOLTEN METAL PENETRATION IN THE MOULD.—Two 


Cardiff, were 
enemy action. 


the Royal Technical College, Glasgow ; 


John Cass Nautical School, London; and 6 from the 


Smith Junior Nautical School, Cardiff. The prize of 51. | 


for the highest marks in the mathematics, navigation 
ind nautical astronomy paper was awarded to Mr. 
Thomas McDougall, of Leith Nautical College; who also 
won the prize of 5l. for the highest aggregate marks 
gained in the examination. The prize of 5l. for the 
highest marks in the science and general knowledge paper 
was gained by Mr. John T. W. Smart, of the Royal 
Technical College, Glasgow. The papers worked by the 
six candidates from the Smith Junior Nautical School, 
unfortunately lost in transit owing to 


9 from the Sir | 


Colliery the majority of the absentees have earned the 
| remission of the fines, by working good time in the four 
weeks succeeding the sitting of the tribunal. The scheme 
is giving such satisfaction that there are indications 
that the practice will be extended to other parts of the 
South Yorkshire coalfield. Supplies of coal are still 
| rather short following pit holidays, but improved outputs 
are expected in the near future. All best South Yorkshire 
hards, and washed and graded steams are allocated for 
some time to come, and there are no coking coal and 
washed smalls to spare. Larger supplies and improved 
qualities of outcrop coal are coming forward, and serve 
to supplement the short supplies of pit coal. There are 
ample stocks of coke. 


|common types of metal penetration in the mould are 
| discussed by Mr. E. E. Woodliff in an article in a recent 
lissue of the American Foundryman. The first type, 
which leads to roughness along vertical surfaces of cast- 
ings, he states, may’ be remedied by employing a finer 
sand or by ensuring that the bonding of the sand is more 
uniform. The second type, which is considered to 
represent true penetration of the metal into the mould, 
is usually found in castings having heavy metal sections. 
These cause the temperature of the sand in contact 
with them to rise to a relatively high value. The author 
states that this second defect may be eliminated by adding 
from 10 per cent. to 40 per cent. of fine silica “ flour ” to 
the moulding sand employed. 
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Offices for Publication and Advertisements, 

» & 36, Bedford Street, Strand, London, W.C.2. 

e desire to call the  athontien of our readers to 

woe fact that the above is the address of our Regis- 

d Offices, and that no on exists between 

inis ‘Samual ‘and other publications bearing some- 
what similar titles. 


TELEGRAPHIC “ ENGINEERING,” 
ADDRESS LONDON 
Tze.erHons Noumper—TEMrte sar 3663 (2 lines). 





LESQUARE 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 





“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
eommunicste the fact to the Publisher, together with 
the te agent’ 8 name and address. 


ADVERTISEMENT RATES. 


The charge for edvertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 








TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
pong hn gg a De age Alterations 

advertisements must be received 
at least 10.days previous to the day of publice- 
tion. assed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed “The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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January-June, 1943) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
distributed only in response to such 


CONTENTS. 


Ship Flying and Aircraft Carrier.—IV. 

Literature.—Regional Planning 

The Problem of Copper and Galvanised Iron in the 
Same Water System 

The Stabilisation of Soil by Cement 

25-Cub. Yd. Walking Dragline Excavator (Jlus.) 

Protective Painting of Submerged Steel 


PAGE 


(1llus.) 161 


166 


British Standard Specifications 168 
Books Received 168 
Personal 168 
Notes from Cleveland and the Northern Counties 169 


Notes from the North 

Notes from South Yorkshire 

Notices of Meetings 

Notes from the South-West 

The International Organisation of Research 

Steel Economy in Reinforced-Concrete Construction 

Notes 

Obituary.—Mr. R. F. 
Renwick 

Letter to the Editor —F exible Shaft Couplings (IUus.) 

Oil Engines for Landing Craft (Jl/us.) 

Hydraulic-Jet Machine for Removing Bark from 
Timber 

Notés on New Books 

Labour Notes 

Continuous Production of Manganese-Steel Cast- 


Borlase Matthews. Mr. F. 


ings from the Tropenas Converter 177 
Two-Stage Drawing of Cylindrical Cups (Jlus.) 178 
‘“* ENGINEERING ” Patent Record (Jilus.) 180 








ENGINEERING 











THE INTERNATIONAL 
ORGANISATION OF 
RESEARCH. 


THE obvious, though carefully guarded, sig- 
nificance of the Quebec Conference in which Presi- 
dent Roosevelt and Mr. Winston Churchill, with 
their respective naval, military and air chiefs of 
staff, have been engaged for the past fortnight, has 
overshadowed all other activities of the Allied 
Governments since the decision to hold the Con- 
ference was announced ; but the work of furthering 
the war effort of the United Nations has not halted 
while these discussions have been in progress. In 
particular, there is good reason to believe that the 
co-ordination of scientific effort between Britain 
and North America will prove to have been ad- 
vanced appreciably by the visit paid to the United 
States and Canada by Sir John Anderson, the Lord 
President of the Council, who returned to this 
country by air a fortnight ago after spending some 
ten days in Washington and Ottawa. There was 
no secret about the general purpose of his visit, 
which was said to be that of discussing with the 
authorities on the other side of the Atlantic the 
scientific matters connected with the war effort. 
He went first to Washington, where he arrived on 
August 2, remaining rather less than a week before 
going on to Ottawa, whence it was reported that 
he was taking steps to establish a committee of 
scientists to act (in the words of the Ottawa corre- 
spondent of The Times) “as a clearing house for 
information and reports in connection with scientific 
war-time research.”” The committee, it was stated, 
would be formed in the first instance by the Govern- 
ments of the English-speaking countries, and that it 
was hoped eventually to extend the scheme to 
include other countries, with a view to co-ordinating 
scientific research for both war and peace. 

While in Ottawa, Sir John addressed a Press con- 
ference, to which he gave some indication of the 
collaboration already existing in scientific matters 
between Britain, Canada and the United States, 
and expressed keen appreciation of the contribution 
of Canada to the joint efforts in this direction. In 
many respects, he said, British scientific develop- 
ment had been in advance of German science, and 
the close co-operation in the scientific policies of the 
English-speaking nations was ensuring that this 

















applications. 


advantage was maintained; he mentioned radio- 


location as a branch in which British science had 
established a definite lead, observing that, but for 
the development of that technique before the war, 
the German air onslaught on Britain might have had 
very different consequences. 

It would be incorrect to assume, however, from 
the brief references to Sir John Anderson’s visit, 
that the co-ordination which was announced as its 
main purpose is some new move, arising from or 
more especially associated with the joint naval, 
military and air operations now in progress or pro- 
jected. The collaboration with United States 
scientists was well developed long before that 
country became an active belligerent ; and the cor- 
relation of scientific research already existing 
within the Empire provided the model on which it 
was planned. The course of the negotiations to this 
3 | end, which originated with Professor A. V. Hill, 
M.P., and Professor A. C. Egerton, as joint secre- 
taries of the Royal Society, and the late Sir William 
Bragg, then its president, were well summarised 
in the Gustave Canet Memorial Lecture to the 
Junior Institution of Engineers, delivered by Pro- 


| fessor Hill in May of last year, and reprinted on 


page 435 of our 153rd volume. The title of the 
lecture was “ Scientific Research and Development 
in the Empire,” but Professor Hill mentioned at the 
outset that the co-operation already existing in 
such matters between Britain and the United States 
was paralleled by similar collaboration between the 
United States and the other countries of the British 
Corhmonwealth. He stressed, however, that much 
still remained to be done to “‘ complete and perfect 
the structure’; and this, no doubt, was the motive 
for Sir John Anderson’s journey. 

The initial steps towards Empire collaboration 
were taken in the early days of the war, when Dr. 
R. W. Boyle, of the National Research Council of 
Canada, and Sir John Madsen, of Sydney University, 
visited London. In 1940, Professor Hill went to 
Washington on behalf of the Air Ministry and took 
the opportunity to enlist the support of President 
Roosevelt to the general principle of a closer scien- 
tific liaison. The interest of Lord Lothian, then 
British Ambassador at Washington, was similarly 
engaged ; and the Australian Minister in the United 
States, Mr. R. G. Casey, together with Sir Gerald 
Campbell, the High Commissioner at Ottawa, and 
others of like mind, tried to expedite some definite 
action in London. For various reasons, those in 
authority in London were not immediately respon- 
sive; so, in August, 1940, without waiting longer 
for full-scale Government action, Professor R. H. 
Fowler, of Trinity College, Cambridge, went to 
Canada to act as scientific liaison officer with the 
National Research Council there, and endeavoured 
also to improve scientific contacts with the United 
States, where, in June, a National Defense Research 
Committee had been formed under the chairmanship 
of Dr. V. Bush, of the Massachusetts Institute of 
Technology. In the autumn of that year, however, 
in response to an invitation from President Roose- 
velt, a British scientific mission, headed by Sir 
Henry Tizard, went to the United States and also to 








Canada. It did some very valuable work in both 
countries; indeed, Professor A. V. Hill declared 
emphatically that “No words can overstress the 
importance of what was achieved by that mission 
and by Fowler’s strenuous efforts.” 

While these developments were going forward, 
largely as a result of individual initiative, Mr. Neville 
Chamberlain had set up the Scientific Advisory 
Committee of the War Cabinet, under the chairman- 
ship of Lord Hankey. The constitution of this 
committee, which included Professors Hill and 
Egerton, Sir William Bragg, Dr. (now Sir) E. V. 
Appleton, and Sir Edward Mellanby and Sir Edwin 
Buller (respectively the secretaries of the Medical 
and the Agricultural Research Councils), was rather 
severely criticised in some quarters ; but the objec- 
tors were somewhat appeased soon afterwards by the 
appointment of a corresponding Engineering Advi- 
sory Committee, and we believe that the subsequent 
activities of the Scientific Advisory Committee are 
now generally held to justify a more favourable 
view of its composition. With the powerful 
assistance of this committee. such prejudice as 
remained was gradually overcome, and eventually 





each national organisation was provide’ with 

















































headquarters and competent liaison officers in the 
other Allied countries. Thus, an office of the 
National Defense Research Council was established 
at the American Embassy in London, and a British 
Central Scientific Office in Washington; while 
Canada, Australia, South Africa and New Zealand 
sent scientific representatives to London to further 
the common purpose. This organisation 
generally in train before the United States entered 
the war in December, 1941. 

The degree of internal co-ordination that exists 
in this country between the research organisations 


associated with the Department of Scientific and | 


Industrial Research must be fairly evident from 
the many reports regularly issued before (and some, 
during) the war, a number of which we have made 


a practice of reviewing; though the full extent of | sions of the steel-producing capacity of the country, | 


the Department’s work in preserving a proper 
balance between the activities of the 
trade research associations, in fostering the estab- 


lishment of others as occasion may require, and in | 


providing many links of a specialist character, is 
less widely appreciated. The D.S.I.R., however, 
obviously has no jurisdiction outside of this country 
and, as Professor Hill emphasised in his Canet 
Lecture, while co-ordination is necessary within 
limits, to help to guide research into profitable 
channels, “in dealing with a group of proud and 
independent nations, however friendly and co- 
operative, we and they must all beware of attempt- 
ing to introduce a degree of direction, authority or 
control which many will certainly resent.” If that 
is true in war, it is doubly true in time of peace. 


The organisation of the research of even one | 


country is a formidable task, however, and there 
need be no cause for surprise if the development 
appears to be slow. In this connection, attention 


may be usefully drawn to an article on “ The War | 
> | 


and Post-War Integration of Research Activities in | 
the United States,” by Dr. Richard H. Heindel, | 
which appeared in the May, 1943, issue of Agenda, | 
the quarterly publication of the London School | 
of Economics. It based primarily upon a 
report, also prepared by Dr. Heindel, dealing with 
the relations between Federal and non-Federal 
research, the latter including the research activities 
of the separate States of the Union, of local admin- 
istrations, and of private organisations and agencies.* 
Of particular interest, perhaps—if such a distinction 
can be fairly accorded to any one of the many 
methods of collaboration that are possible in planning | 
research on special problems—are the sidelights 
thrown on the extensive use that is being made of 
the laboratories of universities and technical schools. | 
During its first year, Dr. Heindel records, the 
National Defense Research Committee spent about 
ten million dollars on 270 research “ contracts” 
placed in 47 universities, technical schools and 
research laboratories and a further 153, distributed | 
among 39 industrial firms; all under conditions of 
secrecy, which presumably are still in force. The 
Committee, as we have stated, was formed in June, 
1940; so that this programme represents its work 
up to June, 1941. After the lapse of another twelve 
months, the Office of Scientific Research and Deve- | 
lopment (to which the Committee, with others, is 
attached) had 663 research contracts, involving 
22 million dollars, in hand at 94 colleges, and another 


a 
338 contracts, representing 12 million dollars, in 
So far as we are 


: | 
1s 


110 industrial establishments. 
aware, no comparable statistics have been pub- | 
shed in this country, although it is probable that, 
in proportion to the resources available, an equally | 
good showing could be made. What is so well | 
deserving of emphasis, however, is the practical use | 
that can be made of university and college labora- | 
tories when the need arises, and the prospects that 
such war experience offers for the future—the hope | 
that graduate and post-graduate research, properly | 
linked with industry, may be more often inspired 
by a visibly useful purpose; and that the mere 
laboratory gymnastics which have passed so often | 
under the name of research may give place to some- | 
thing more stimulating to the researcher and more 
valuable as a scientific accomplishment. 





* Integration of Federal and Non-Federal Research as | 
a War Problem. Report prepared by the Science Com- | 

Resources Planning Board: 
Washington, D.C.; July, 1942. | 


mittee of the National 
Technical Paper No 9. 





was | 


numerous | 


| this year. 
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STEEL ECONOMY IN 
| REINFORCED-CONCRETE 


CONSTRUCTION. 
| Ir was recently stated by Mr. Donald Nelson, 
chairman of the United States War Production 
| Board, that about 82 per cent. of the new factories 
|}and installations which had been put in hand to 
| increase war production had been completed. The 
| construction of almost any type of plant necessarily 
involves the consumption of steel, and this approach 
to the end of the programme for new manufac- 
turing or other plants will release large quantities 
of that material for direct use in munitions. The 
new works undertaken have included great exten- 


}and although these works in themselves use much 
steel, their completion will add important quotas to 
the general supply available. It is expected that 
| the steel production of the United States will reach 
91,500,000 short tons this year, as compared with 
86,000,000 tons in 1942; the estimate for 1944 is 
97,000,000 short tons. As the quantity of steel 


tities represented by these figures, amounting to 


5,500,000 short tons this year, will probably all be | 


available for working up into weapons of war, which 
| now include merchant ships. 

| Some of the works which are completed, or are 
nearing completion, have required very large quan- 
tities of steel. For instance, the Texas-New York 
pipe line, illustrated and described in our issue of 
July 9, on page 21, used 360,700 short tons for 
the main length between Texas and Pheenixville, 
Pennsylvania, To this has to be added the steel for 
the branch lines from Pheenixville to New York and 
*hiladelphia, and the very considerable amount used 
in the 26 pumping stations, both for the plant and 
buildings. This last item is one which has to be 
provided for almost any type of plant. The count- 


less new shops, factories, hangars and other types | 
|of building which have been constructed must in 
the aggregate have consumed very large quantities | 


of steel. As timber is in plentiful supply in the 
United States, much attention has been given to 
its substitution for steel for building and other 
purposes, but its possibilities are limited and the 
consumption of structural steel has been very large. 
Reinforced concrete, on the scale on which it has 
been used, also represents a heavy demand. In 


order to reduce the consumption, the War Production | 


Board has issued a National Emergency Specifica- 
tion for the Design of Reinforced Concrete Buildings. 
This has been in operation since the beginning of 
As there is no reason to suppose that 
reinforcement is normally used wastefully by 
American reinforced-concrete designers, the effect 
of the emergency specification is not likely to have 
been spectacular, but over the large field covered 
it may well have resulted in useful saving. 

It is laid down at the outset of the specification 
that non-reinforced concrete or masonry shall be 


jused in footings, walls and piers of structures, 


gravity or semi-gravity type retaining walls, and 


| buttresses, in place of reinforced concrete wherever 
Fills below concrete slabs shall be thor- | 


possible. 
oughly consolidated so that reinforcement may be 
reduced to a minimum, or entirely eliminated. In| 
construction generally, the width and depth of | 
members shall be increased to avoid the use of 
compressive reinforcement and to minimise the use 
of web reinforcement. When pre-stressed reinforced | 
concrete construction can be used to advantage 
with resulting savings in steel, it should be adopted. 
Another general direction is that the amount of 
reinforcement in concentrically-loaded columns shall | 
be kept to a minimum. This can be achieved by 
using rodded columns in preference to spiral columns, 
by using not less than 0-5 per cent. and not more | 
than 2 per cent. of longitudinal reinforcement, and | 
by using high-strength concrete. 

These general requirements are elucidated in the | 
specification by detail consideration of the design | 
of flat slabs, columns, walls, footings and other | 
items. A fundamental consideration is clearly that | 
of permissible unit stresses. These are stated in| 
terms of the ultimate compressive strength of the | 
concrete at 28 days or “ at the earlier age at which | 











used in new constructions is falling, the extra quan- | 


| unit stresses . 


| lowed. 
| spirally-reinforced 
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| the concrete may be expected to receive its full 
load.” The method of determining this ultimate 
compressive strength is not specified, but presumably 
the standard procedure of the American Society for 
Testing Materials is to be used. The extreme fibre 
stress in compression is specified to be 0-35 of the 
ultimate compressive strength, but must not exceed 
900 Ib. per square inch. This figure is lower than 
that permitted in the Joint Code of the American 
Concrete Institute and the Concrete Reinforcing 
Steel Institute, in which a factor of 0-4 is allowed, 
|The smaller stress has clearly been introduced to 
compensate for the reduction in reinforcement. 

The War Production Board specification permits 
the extreme fibre stress in compression to be raised 
|to 1,200 Ib. per square inch for special members, 
or special details, for which it can be shown that 
such a procedure will lead to an overall saving in 
steel. The specification also gives a figure fo 
| the flexure in tension in cases in which plain con- 
crete is used. This is to be 0-04 of the ultimate 
compressive strength. In the normal design of 
reinforced-concrete work, it is usual entirely to 
ignore rhe tensile strength of the concrete, but as the 
purpose of the emergency specification is to reduce 
reinforcement as far as possible, the tensile strength 
of the concrete may become a factor of 
|importance. For unit shearing stress the emergency 
specification follows the Joint Code and, for instance, 
lin beams with no web reinforcement and without 
special anchorage of longitudinal steel, is 0-02 of 
the ultimate compressive strength. 





some 


The second fundamental item concerns the allow 
able unit stresses in reinforcement, which are highe: 
than in the Joint Code. The tension in structural- 
grade steel bars in longitudinal and web reinforce: 
ment is set at 20,000 lb. per square inch. “ Lower 
. shall not be used in the calcula- 
tions for the design of the structure.”’ The corre- 
sponding figure for this material in the Joint Code 
is 18,000 Ib. per square inch. For better 
material, such as hard-grade bars, axle steel and 
cold-drawn steel wire, the figure is 24,000 lb. per 
square inch, against 20,000 Ib. in the Joint Code 
For the main reinforcement, 3 in. or less in diameter, 
in one-way slabs of not more than 12 ft. span, 
60 per cent. of the minimum yield point of the par- 
ticular grade of reinforcement used may be em 
ployed, but the maximum stress must not exceed 
30,000 Ib. per square inch. The figures for com 
pression are also higher than in the Joint Code. 
For vertical column reinforcement, 40 per cent. of 
the minimum yield point for the particular grade 
of reinforcement may be taken, but the figure must 


class 


j in no case exceed 30,000 lb. per square inch. 


The detailed sections of the specification, which 
do not lend themselves to brief summary, do not 
discuss, nor propose, novel methods of construction. 
They give instructions on the basis of which normal 
design procedure may be most economically fol- 
As an example, reference may be made to 
columns. It was mentioned 
earlier that the use of rodded columns in place of 
spiral columns is recommended where possible, but 
in many situations spiral reinforcement must be em- 
ployed. The specification accordingly gives detailed 
instruction on design, covering such factors as 
limiting dimensions, allowable unsupported length, 
and disposition of the reinforcement. It is laid 
down that for the vertical reinforcement, the 
minimum number of bars shall be six and their 


| minimum diameter § in., and that the ratio of the 


effective cross-sectional area of the reinforcement 


| to the gross cross-sectional area of the column shall 


be not less than 0-005 nor more than 0-02. The 
minimum reinforcement specified is in accordance 
with the Joint Code, but the departure from current 


| normal practice in the interests of steel economy is 
| shown by the fact that in the Code, the corresponding 


ratios are 0-01 and 0-08. The nominal working 
stresses in the reinforcement, 16,000 lb. per square 
inch for intermediate-grade steel and 20,000 Ib. 
per square inch for hard-grade steel, follow the 
Joint Code. For the spiral reinforcement current 
practice is in general followed, but whereas the 
Joint Code specifies bars not less than } in. in 
diameter for columns up to 18 in. in diameter, the 
emergency specification gives the same minimum 
size of bar without reference to column diameter. 
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NOTES. 


THE QuEBEC CONFERENCE. 

ALTHOUGH no details have been disclosed of the 
conclusions reached at the Quebec Conference be- 
tween Mr. Roosevelt and Mr. Winston Churchill, 
and the naval, military and air advisers of their 
respective nations, it is evident that the Conference 
itself must be regarded as one of the momentous 
events of the war. This much had become clear 
long before the President addressed the Canadian 
Parliament on Wednesday and offered his charac- 
teristic assurance to the enemy that “ discretion is 
still the better part of valour, and surrender will 
pay them better now than later”; and the general 
impressions that were current regarding the scope 
and trend of the discussions were confirmed by the 
joint statement issued by the President and the 
Prime Minister on the previous day. This stated 
that “the whole field of world operations has been 
surveyed in the light of the many gratifying events 
which have taken place since the meeting of the 
President and the Prime Minister in Washington at 
the end of May, and the necessary decisions have 
been taken to provide for the forward actions of 
the fleet, the army, and the air forces of the two 
nations. It may be stated that the military 
discussions turned very largely on the war against 
Japan and the bringing of effective aid to China.” 
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The respective totals for 1942 were 3,339,300 tons 
and 3,987,200 tons. It will be seen, therefore, that 
the totals obtained under the bonus scheme were con- 
siderably less than a year ago, without it ; but that 
the drop attributable to the holidays is less, the 
differences being, respectively, 481,900 tons in 1943 
and 647,900 tons in 1942. The production from 
outcrops in the latest accounting period, which is 
not included in the above average of 3,097,800 tons, 
was 116,600 tons a week, as against 88,900 tons aver- 
age in the previous four weeks, thus justifying the 
expectation, entertained for some time past, that an 
average of 100,000 tons a week from this source 
would soon be exceeded. Only three districts 
qualify for the bonus on this occasion, these being 
Leicestershire (107-1 per cent. of the agreed stan- 
dard figure), Somerset (102-1 per cent.) and South 
Derbyshire (101-9 per cent.), the respective bonuses 
being at the rates of ls. 9d., 6d. and 3d. per shift ; 





small margin, the output there being 100-6 per cent. 


(South Staffordshire and Worcestershire, Fife and 

















90 per cent. of the standard, the figure for the last- 
named district being only 86-7 per cent. Two 
| districts—Ayrshire and Kent—were not included in 
the totals announced, the standard tonnage for the 
| former being under review and the figures for the 
|latter not being yet available. In the present 





Clackmannan, and Lanarkshire) recorded less than | 








plant which will have a daily capacity of 100 tons, is 
nearing completion. In addition to this rolling mill, 
two electric furnaces are being installed for melting 
scrap. As also mentioned recently in our “ Notes 
from South America,” Peru has hopes of developing 
a steel industry at the growing industrial port of 
Chimbote to utilise adjacent coal and iron deposits. 
The Argentine possesses many small establishments 
for producing steel from local sources of scrap and 
imported pig iron, and the possibility of organising 
steel production on a larger, national, scale is being 
investigated. It is considered that good-grade iron 
ore from deposits in the Province of Jujuy should 
be utilised in any new scheme. Commenting on 
these proposals, a note issued by the Office of the 
| Co-ordinator of Inter-American Affairs and quoted 
in the New York journal Mining and Metallurgy, 





| points out that several of the schemes referred to 
|rely upon the importation of the necessary equip- 
North Derbyshire missed the bonus by only a ment from firms in the United States which are, at 
of the standard. An excess of at least 1 per cent. is| country. Moreover, the position is rende red still 


needed to qualify. Three of the remaining districts | more difficult by the lack of shipping space. 


present, fully committed to the war effort of that 


Power SuppLy in SouTrH AUSTRALIA. 
South Australia is the only one of the six States 
of the Commonwealth of Australia which, at present, 
is entirely dependent on imported coal for its indus- 


|tries. The Adelaide Electric Supply Company, 


Limited, is the only large public-supply undertaking 
using coal for generating electricity, although there 


The first obvious outcome of the discussions on this period, some 16,500 miners are eligible for the bonus | are several other power plants, operated by private 
aspect of the general contlict was the announce- | payment, out of a total of some 706,000 which, Mr. | concerns, which generate electricity for their own 
ment, yesterday, that Vice-Admiral Lord Louis} Ernest Bevin has stated, is now engaged in the | requirements. In all cases, however, the coal con- 





Mountbatten, previously Chief of Combined Opera- | industry. | sumed is imported from New South Wales. In the 


tions, had been appointed Supreme Allied Com- | 
Tue Ministry oF FUEL aNnD POWER. 


What many regarded, however, as a pointer of the | +i, and Distribution Orders, which provide the 


probable direction of the wind that Japan will machinery for regulating coal supplies to controlled | 


shortly have to withstand was provided earlier in the | yremises, are being replaced by a new consolidating | 
week by the Ministry of Labour and National Ser- | Order, the Coal Distribution Order 1943 which it | 
vice, in an announcement about important changes | ;. announced by the Ministry of Fuel ak Tien | 
which are to be made in the allocation of men called | will come into force -_ September 1. In the lee 
uP for national service. The Ministry stated that, | the existing provisions have been retained with minor | 
during the area few months, it will be necessary | modifications. The new Order sets out in detail the 
cern autment bene, intake) proce apalin to appl to the Ministry 
; : necessary | Regional Controllers and Regional Coal Officers | 
balance between their requirements’; adding that | against decisions given by Local Fuel Overseers. It | 
en greatest need for recruits will be in the Roya | prohibits, except as may be authorised by licence or 
Navy and the Royal Marines, and men are also | fo, resale, the keeping or storage at any controlled 
needed in the air crew branches of the Royal Air premises “a poss gee Ht has not been lewfally | 
Force and the Fleet Air Arm.” Men already — acquired for actual consumption on those premises. 
tered and available to be called up will, in most | The definition of controlled premises has been revised, 
cases, be placed in the Navy or the Marines ; but | and now covers all non-industrial premises (including | 
it is stated also that the age limit of 25 for the exer- | houses, shops, hotels, offices, etc.) and all industrial | 
cise of the option for underground work in coal | sremises which, in the year ended June 30, 1943 
mines is being abolished, so that men of all ages | enna not ai than 100 tons of coal “( ‘oal | 
(except in certain skilled categories) may volunteer | for this purpose, includes coke, entiencite pa 
for coal-mining. There are, of course, many con- | manufactured fuels of which coal, coke or anthracite | 
a ee nny * ~ oo | is the principal constituent. A brief statement of | 
s “ments, - sparately o comb ion ; | . i. a » steel vias so | 
conclusions which it would be impolitic to discuss, wets po Bore 4 pong dy aie v which will 
although German and Japanese observers are likely shortly be available from HLM. Stationery Office at | 
to arrive at them as quickly as anyone else. What} 41. price of 6d. net ‘ 
can be remarked, however, with the greatest satis- | I ; . 
faction, is the gratifying evidence afforded by these | Steet Propucrion ry LaTIN AMERICA. 
preparatory moves and announcements that the| , _ ca . 
hen task of developing resources and building up The difficulty of chtuining saggtes padbaery fom 
supplies has now reached a stage when the guiding | the United States end Europe has led several of the 
PP ; ‘ g gues | Latin-American Republics to consider schemes for 
consideration is no longer that of the relative — 3 hi a ‘al within thei ey } “a 
importance of one target or another, for it is now The ae othe ~ os = ‘ np thie dire atom 
possible to strike simultaneously when and where it | is ie tenant 4 = on Volts Redonda ‘eek 
7 > ae} | ? Stiles 
any DeSeNS tenes. referred to on several occasions in our “ Notes from | 
South America,” which is expected to be completed 
|in 1944. Mexico is increasing her steel-producing 
Particulars have been issued by the Ministry of | capacity and Argentina, Chile, Peru and Colombia 
Fuel and Power of the output of saleable coal for the | have undertaken smaller schemes for developing 
four weeks ended August 7. Once again it is pointed | steel production and are investigating the possi- 
out that, owing to the incidence of public holidays, | bilities of their resources. Chile is considering a 
the figures are not directly comparable with those of | proposal for building a steelworks at Concepcion 
the preceding four weeks’ period ; and, of course, a | which would be financed partly by the State and 
direct comparison with the corresponding period in | partly by private enterprise. The cost of the plant 
1942 is invalidated because the present bonus | would be in the neighbourhood of 10 million dols., 
scheme was not then in operation, though the total | and it would produce plates, wire, pipes and other 
for 1942 is given in the Ministry’s statement. Dur- | finished products. Chile possesses both high-grade 
ing the four weeks ended August 7, 1943, the average | iron ore and coal. Developments in Colombia in- 
weekly output was 3,097,800 tons, as against | clude the erection of a rolling mill at Medellin for 
3,579,700 tons in the four weeks ended July 10. | producing plates, wire and structural sections. This 
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mander in South-East Asia, for conducting opera- | 
tions, based on India and Ceylon, against Japan. | The provisions of the Fuel and Lighting Registra- | 


| northern areas of the State, the towns are served by 


comparatively small electrical plants generating 
power by means of internal-combustion engines 
operating on fuel oil or gas obtained from producers 
consuming wood fuel. It is stated in the Australian 
Journal, Electrical Engineer and Merchandiser, that 
the State Government have appointed a committee 
of three to investigate and report on the whole ques- 
tion of power supply, it being the view of the Govern- 
ment that a central power station should be erected 
in the northern section of the State to supply elec- 
tricity to the towns in that region. Although there 
are many pumping plants used for irrigation pur- 
poses, the question the committee will have to con- 
sider is whether the prospective load will be adequate 
to justify the cost of the long transmission lines 
that would be needed. Coal, though not of high 
quality, does exist in South Australia. Considerable 
prospecting work has been carried out on lignite 
deposits situated about 100 miles from Adelaide. 
This fuel is similar to the Yallourn brown coal of 
Victoria, but the seams are relatively thin and lie at 
depths of 250 ft. and upwards, whereas at Yallourn 
the deposits are thick and are close to the surface. 
There are also considerable deposits of sub-bitumin- 
ous coal, 45 ft. thick, at Leigh Creek, 169 miles north 
of Port Augusta and more than 300 miles from Ade- 
laide. These, it is stated, might warrant exploitation, 
despite the cost of transport, if a power station of 
80,000 kW to 100,000 kW were found to be justified. 
The net calorific value of the coal is 5,500 B.Th.U. 
per Ib., so that two tons of Leigh-Creek coal would 
have to be mined and delivered to generate the 
same power as one ton of Newcastle coal. If it is de- 
cided that the deposits can be worked satisfactorily, 
and if ample supplies of water for the boilers and 
for cooling purposes are available, which does not 
appear to be certain at present, the construction of a 
power station on the coalfield has much in its favour, 
as the erection of a transmission line to Port Augusta, 
where a thermal power station already exists to 
serve the Commonwealth Railway Workshops, is, in 
any event, an esssential part of any future scheme. 
Bearing all these facts in mind, the forthcoming 
report of the committee will be received with con- 
siderable interest in industrial and municipal circles 
in South Australia. 








IrRIsH IMPORT DUTIES ON ELECTRICAL APPARATUS.— 
The Revenue Commissioners of Eire have issued an 
Order which states that the Government of that 
country has agreed to suspend import duties on all 
electric heating and cooking apparatus during the four- 
monthly period ending on October 31 next. 





























































































OBITUARY. 


MR. R. BORLASE MATTHEWS. 


WE regret to record the tragic death of Mr. Richard | wick was responsible for the introduction, after | seems 


Borlase Matthews, which occurred at Holyhead on 
August 20, as the result of shock caused in an 
unsuccessful attempt to rescue his 18-year-old son, 
David, from drowning. Mr. Matthews, who was 
born in 1878, was educated at Swansea Grammar 
School, then entered Swansea Technical College, 
and became an apprentice in the works of the 
Millbrook Iron and Steel Company, Limited, Swan- 
sea. Gaining a Whitworth Exhibition in 1899, 
he studied at the Royal College of Science and Cen- 
tral Technical College, London, and his first appoint- 
ment was that of assistant engineer to Messrs. 
Robert W. Blackwell and Company, Limited, Lon- 
don. Mr. Matthews subsequently went to the 
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| 7 
|ably powerful fluorescence, under X-rays, of com- 


| plexes of lead sulphate and barium sulphate, which 
| are employed to form the X-ray intensifying media | 


| in “* Kryptoscreen ” paper and “ Brytex”’ intensi- 
fying leaves. Just over three years ago, Mr. Ren- 


}much careful work, of “ Multigrade” paper, 
| photographic paper of controllable contrast. 
After a brief interlude in the United States from 
1922 until 1925 as director of the Redpath Labora- 
| tory of the Du Pont Film Manufacturing Corpora- 
tion, Mr. Renwick returned home and, soon after, 
showed his administrative ability in carrying through 
successfully the difficult task of co-ordinating the 
laboratory staffs and services of the several British 
photographic firms which are amalgamated with 
| Ilford, Limited, and of building up an efficient re- 
search organisation. He was a Fellow of the Royal 
| Photographic Society and was largely responsible for 
the formation of its Scientific and Technical Group in 
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| OIL ENGINES FOR LANDING 
CRAFT. 


Mucu has been heard during the last few weeks of 
| the self-propelled craft used for landing guns, tanks, 
| men, ete., on the beaches of enemy countries, and it 
probable that they will attract even more 
attention in the not far distant future. Full particulars 
of these vessels are not available for publication, but 
am idea of their appearance and of the method of 
jemploying them can be obtained from the photograph 
reproduced in Fig. 1, opposite. It will be obvious 
that the tank in the foreground of the illustration has 
bres driven from the vessel on to the beach over a 


hinged ramp, which can be drawn up to close the 
opening in the bow when the vessel is at sea. Craft 
|} of this kind are required in large numbers for amphi- 
bious operations, so that the provision of the hulls, 
engines and gears for them has given rise to some 
interesting problems in design and in methods of 
production. We have recently had the opportunity 
of visiting one of the numerous factories engaged in 
the work and are now able to give some particulars 


United States and joined the staff of the National | 1920. He was awarded the Society's Progress Medal 
Electric Company, Milwaukee, afterwards becoming in 1921, was made an Honorary Fellow in 1922, and | 
departmental engineer in the Schenectady Works of | served as President from 1927 until 1929. 


of the methods employed in this factory for the pro- 
duction of the propelling engines. 
The factory, which is managed by one of the leading 


In 1936, | 
the General Electric Company. For some time he | he was the Society’s Hurter and Driffield Memorial 
| Lecturer. Mr. Renwick was elected a Fellow of the 
| Royal Institute of Chemistry in 1918 and a Fellow 


of the City and Guilds Institute (F.C.G.1.) in 1930. 


was chief engineer to the Edison Electric Light 
and Power Company, Amsterdam, U.S.A., but 
returned home in 1906 to open an electrical con- 
sulting practice, eventually associating with Mr. 
W. B. Esson, M.Inst.C.E. 


| In 1938 he was awarded the Péligot Medal of the 


| 


Société Francaise de Photographie. 


During the 1914-18 war, Mr. Matthews served | 


on the technical staff of the Air Ministry. After 
the war he commenced experimental work on a large 
scale in connection with agriculture, and his acti- 
vities and enthusiasm in this sphere will long be | 
remembered. He owned Greater Felcourt Farm, of 
600 acres, at East Grinstead, Sussex, in which elec- 
tricity was used not only for ploughing, crop treat- | 
ment, and other field work, but for making hay, for | 
bottle cleaning and sterilisation, for the operation of 
a fan-driven incubator, for lighting poultry houses 
in winter and for many other purposes. Unfortu- 
nately, the farm was very seriously damaged by a 
fire some years ago. Many of the papers on electrical 
farming which he presented to technical societies 


were reproduced in our columns, these including | 


“ Application of Electricity to Agriculture,” read 
before the Institution of Electrical Engineers in 
March, 1922; “Electric Ploughing,” presented 
before the British Association at Oxford in 1926; 
and “‘ Rural Electrification and the ‘Grid’, read 


before the British Association at York in 1932. One 
of his last contributions was that entitled “‘ The 


Mechanics of Touring Road Vehicles,” prepared for | 


presentation at the Dundee meeting of the British 
Association in 1939. Mr. Matthews was also the 
author of a number of books. 
member of the Institution of Civil Engineers, and 
a member of the Institution of Electrical Engineers. 
He was a Fellow of the Royal Aeronautical Society. 


MR. F. F. RENWICK. 


Mr. Frank Forster ReENwIcK, who died on| 
August 14 after a brief illness, was research director | 
of Messrs. Ilford, Limited, and an outstanding figure | 
in contemporary photographic science. Mr. Ren- 
wick, who remained at work until within three weeks 
of his death, was 66 years of age and was educated 
at the City of London School and the Central Tech- 
nical College of the City and Guilds of London Insti- | 
tute. He studied chemistry under the late Professor 
H. E. Armstrong, F.R.S., and became an A.C.G.I. | 
in 1896, being then awarded an Institute Scholarship 
and the Leathersellers’ Research Fellowship. His 
long association with Ilford, Limited, commenced in 


1898 when he joined the firm as chemist, and during | of the section of the male tooth will depend on | 


the subsequent 45 years he made many important | 
contributions to photographic technique. Some 30| 
years ago he carried out an experimental research on | 


the absorption of light by scattering media, this | 


| tion of it, you suggest that I have overlooked the 
| fact that the male teeth are cut on the surface of 


He was an associate | 





LETTER TO THE EDITOR. 


FLEXIBLE SHAFT COUPLINGS. 
To THe Eprror or ENGINEERING. 


Srr,—In your footnote to my letter printed in 
your issue of July 30, page 94, in which I comment 
on the Barcus coupling and Messrs. Reavell’s varia- 


a sphere. I had not, however, overlooked that 
point and hope to be able to convince you of the 
| truth of my statement. 

The accompanying sketches, Figs. | and 2, show 
a diagrammatic end view of the coupling, only four 


| teeth being shown for the sake of simplicity, and | 








also a section on the line XX. The actual shape 
the method employed to generate it but it cannot 
be very different from the shape shown and, in 
any case, will lie outside the circle, centre O’, which 
just touches the sides of the female teeth. Rota- 


firms of oil-engine manufacturers, was taken over in 
an almost derelict state and the work of reconstructing 
the premises and adapting them for the production 
of oil engines was completed within six months. We 
were informed that only a comparatively few key opera- 
| tives in the factory can be classed as skilled men, 
}and that nearly all of the employees have been up- 
graded and trained by the managing firm, while about 
45 per cent. of the total number are women. Many 
|of the employees had had no previous experience 
of engineering work. No actual manufacturing work 
is carried on in the factory, which is used mainly for 
assembly and testing, although some overhauls and 
reconditioning of used engines are carried out. The 
finished parts for the engines are made by about 200 
sub-contractors and are delivered to the factory after 
acceptance by the Inspectors of Lloyd's Register of 
Shipping. In the design of the special engine employed 
for the purpose, certain features were incorporated to 
enable the greatest practicable number of sub-con- 
tractors to be employed and to permit the maximum 
dispersal of the manufacturing plants, while main 
taining a constant flow of finished parts to the assembly 
plant. We understand that this policy has been amply 
justified by the results obtained. 

The engine has 12 cylinders arranged in two banks 

in V form, with an angle of 60 deg. between them. 
Each bank consists of two blocks of three cylinders, 
with a bore of 7 in., and a piston stroke of 7} in. The 
designed output is 500 brake horse-power at 1,375 r.p.m. 
The compression ratio is 17 to 1, and the brake mean 
effective pressure at full load is 81 lb. per square inch. 
No flywheel is fitted, the engine being coupled to an 
oil-operated reverse and reduction gearbox through a 
| flexible coupling. The engine is started from cold by 
an electric starter. The total weight of the complete 
unit is $44 cwt. The crankcase is specially designed to 
take the four cylinder blocks, and the cylinder bores 
are finish-machined and honed to receive the dry-type 
| liners which are pressed into them by hydraulic ma- 
chines. The cam box is a separate unit, constructed in 
two halves and located in a central position between the 
cylinder blocks. Cast-iron camshafts are employed 
and these work in conjunction with cam levers having 
chrome-deposited surfaces. 

The parts, as they arrive at the factory, are placed 
in the stores. One of the first operations carried out 
on them is to scour out the crankcase to remove any 
|sand and apply a coat of oxide paint. The cylinder 
| blocks are lapped to the crankcase to ensure an oil- 

tight joint and the crankshafts, after inspection, are 
{hand polished. Any internal scale is removed from 
the pipes before assembly and the fuel-pump connec- 
tions, after being bent to shape, are connected to a 
standard fuel-injection pump and flushed with oil for 
| 15 minutes for the same purpose. The studded crank- 
cases, with the crankshafts in position, are mounted 
on turn-over frames, on which the assembly and erec- 
tion is completed. It was not found practicable to 
adopt the moving-belt system of erection, but we 
| understand that entirely satisfactory results have been 
|obtained by groups of trained operatives who carry 
lout different stages of the work and move from one 
|frame to another. Fig. 2 shows the interior of the 
erecting shop with engines in various stages of com- 


work being conducted at first alone and later with | tion about the axis OO is therefore theoretically | pletion. 

the co-operation of the late Mr. B. V. Storr and Dr. | impossible unless clearance exists. After final inspection, the engines are passed from 
0. F. Bloch. Arising from this investigation he pro- A similar argument will apply to rotation about | the erecting shop to the test bay, a photograph of 
duced, with W. B. Ferguson and D. E. Benson, | any axis perpendicular to the axis of the coupling. | which is reproduced in Fig. 3. Each of the cubicles 


the F.R.B. densitometer, which was to serve for | Hence, theoretically, the coupling is rigid unless 
many years as a primary standard for density | clearance exists. 
measurement. In the early 1910's Mr. Renwick | 

began a prolonged study of X-ray fluorescence and | Egham, Surrey, 
subsequently discovered and put to use the remark-| August 5, 1943. 


Yours faithfully, 
W. STEEps. 








shown is provided with a Froude brake and the neces- 
sary instruments. The units are first subjected to a 
12-hour continuous test at a water temperature of 
150 deg. F., this being the normal working temperature. 
| The consumption of fuel and lubricating oil are checked, 
‘and after the test the engines are stripped down and 














AUG. 27, 1943. 


ENGINES 


OIL 











Fie. 1. Tank 


Fie. 3. 


the working parts are examined by Lloyd’s accept- 
ance officer. The engines are then re-assembled and 
run for short periods at various speeds, after which 
they are packed and prepared for dispatch. 

As previously mentioned, used engines are returned 
to the factory at intervals for overhaul and recon- 
ditioning. 
are inspected and gauged, the measurements and con- 
dition being recorded on charts. A wear replacement 
schedule has been drawn up and all parts worn to 
dimensions outside the prescribed limits are replaced 
by new ones. The pistons and other parts in contact 
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They are first stripped down and the parts | 
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LANDING CRAFT. 





Test Bay. 


with the combustion gases are decarbonised and the 

| cylinder heads and blocks are de-scaled. The cleaned 
|} and inspected parts are then passed to the assembly 
and erecting shops where they are re-assembled under 
the same conditions as a new engine unit ; no distinction 
is made between overhauled engines and new engines, 
the parts required being taken from the same stock. 

It will be obvious that for the particular duties 
which landing craft are required to perform reliability 
of the propelling machinery is of primary importance, 
and it certainly appears that everything humanly 
possible is being done to secure it. 





‘REMOVING BARK FROM TIMBER. 


Tue disruptive effect of a jet of high-pressure water 
has recently been applied in an interesting manner 


lin the United States, by using it for the removal 


of the bark of logs intended for conversion into 
paper pulp. In the manufacture of wood pulp 
\from logs two mein methods are followed: the 


logs are either ground down by means of rotating 
stones or cut into chips which are then digested by 
heated chemicals. In both cases the bark has to be 
removed from the logs before the conversion process 
can be begun. Hitherto, the most usual method of 
removing the bark has been to subject the logs to a 
‘tumbling ” process. In this they are fed into a rotat- 
ing cage fitted with internal projections, against which, 
and one another, the logs are flung so that the bark is 
rubbed or torn off, and is removed from the cage by 
continuous streams of water. One objection advanced 
against this long-established method is the destruction 
of the actual wood, to a depth of from } in. to ? in., in 
order to effect the complete removal of the bark. 

In a new machine developed by Messrs. Weyerhauser 
Timber Company, Everett and Longview, Washington, 
U.S.A., the log from which the bark is to be removed is 
supported in a similar manner to the work in a lathe, so 
that it can be rotated about its axis and the whole of 

| its surface is accessible. Two nozzles, of chromium- 
| plated steel, are mounted in line, and about 5 in. apart, 
on a carriage which is reciprocated longitudinally below 
the log at a speed of 24 ft. per second. The nozzles, of 
course, discharge upwards. At the end of each single 
stroke the carriage is stopped for about half a second, 
during which time the log is rotated into a position for 
a fresh “‘ cut’ to be taken. The pressure at the nozzles 
is 1,450 lb. per square inch and the consumption of 
| water is 875 gallons per minute. Each single stroke 
of the carriage removes a strip of bark 8 in. wide, so 
that a log 18 in. in diameter, which is about 56} in. in 
circumference, is indexed about seven times during the 
operation, and, assuming it to be 24 ft. long, it would 
require 10} seconds for the removal of all the bark. 

The machine is constructed to handle logs ranging 

| from 9 in. to 6 ft. in diameter and from 11 ft. to 26 ft. 

in length. The output obviosuly depends largely on 
the diameter and length of the logs, but an idea of it 
may be gained by the average capacity rating which is 
30,000 board feet per hour, a board foot being the 
volume in a piece 12 in. square by 1 in. thick. Appar- 
ently, however, double this output can be attained on 
occasion. No doubt, the capacity varies with the size 
of the logs, as those of small diameter could be handled 
in and out of the machine more rapidly than larger and 
heavier logs. It is stated that the outer bark and also 
the tough inner bark, or cambium layer, are removed 
without damage to the wood beneath them. The water 
is delivered to the nozzles by a pump driven by a 
1,000 h.p. motor running at 3,600 r.p.m. 

In the plant at Everett, in which the hydraulic 
machine is installed, the logs from which the bark has 
been removed are reduced by the chipping method. 
The wood is chipped from the logs by a disc, 14 ft. 3 in. 
in diameter by 10} in. wide, carrying four peripheral 
knives and rotated at a speed of 284 r.p.m. by a 1,000 

| h.p. induction motor. The disc, motor rotor and shaft- 

ing weigh altogether 47 tons, and the shaft is mounted 
in Timken taper-roller bearings of 26 in. outside dia- 
meter. A disc of this large size was adopted, instead 
of a smaller one, owing to its flywheel effect, which 
counteracts irregularities in log size, toughness, or rate 
of feed. The dise can be brought up to speed or stopped 
from full speed in 67 seconds. Braking is effected by 
reversing the motor. The new plant, consisting of the 
hydraulic bark-removing machine and the chipper 
described above, compares very well with the old one 
employing a tumbler and a smaller chipper. In the 
new plant, the daily consumption of water is 550,000 
gallons, which is rather less than was required for the 
old plant. It can be operated by 20 men instead of 
78, and the man-hours per ton of chips have been 
reduced from 1-04 to 0-29. The reduction in loss of 
wood is, however, the most striking feature, this being 
4-77 per cent. in the new plant as against 19-16 per 
|cent. in the old plant. The reduction in power con- 
| sumption is about 6 per cent. The particulars given 
above are derived from a paper read by Mr. D. K. 
| MacBain, of the Weyerhauser Timber Company, before 
| the Vancouver Branch of the Engineering Institute of 
| Canada and reported in that society’s publication, The 
Engineering Journal, for June, 1943. 





WYANGALA DAM POWER PLANT, AUSTRALIA.—It was 
recently announced by Mr. W. J. McKell, the Premier 
of New South Wales, that his Government had decided 
to set aside the sum of 183,000/1. to construct a hydro- 
electric power station at Wyangala Dam. The com- 


pletion of the project, which would be treated as urgent, 
would bring about a reduction in the cost of electricity 
to many townships and render a supply of electric power 
available to hundreds of farmers. 
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NOTES ON NEW BOOKS. 


Supplement to the Second Edition of ** The Factories Act, 
1937." By H. Samves, M.A. London: 
and Sons, Limited. [Price 5s. net; or 33s. with the 
complete work. ] 

In our issue of June 17, 1938, we reviewed Mr. Samuel's 

text book, The Factories Act, 1937, in which he re- 

printed the text of this far-reaching piece of industrial 
legislation with explanatory notes, prefacing the reprint 
with an introduction summarising the principal pro 
visions of the Act, for the benefit of those—and they 
are many—who find legal phraseology to be insuffici 


ently direct for practical application in their individual | 


circumstances. A second edition, which appeared in 
1939, included a large number of Regulations, Orders, 
and draft Orders relating to particular trades and 
indicated that more obligations would be imposed upon 
factory owners by the Civil Defence Bill, then in proeess 
of discussion. The present Supplement deals with a 
number of additional Orders made in the ordinary 
course under the provisions of the Act, and also with 
the Emergency Powers (Defence) Act of 1939; Defence 
Regulations 59 and 60 (empowering the Minister of 
Labour and National Service to extend or vary the 


application of the Act); the transfer of functions under | 


the Act from the Home Office to the Minister of Labour : 
and with various Orders made under the Defence Regu- 
lations. It is sufficient to say that the good opinion 
which we expressed of the original work applies equally 
to the Supplement. 


Fitting, Small Tool Making, Lathe Work and Screw 
Cutting. By A. E. Lesson, B.Sc. (Eng.), and Peter 
Sampson. London: Sir Isaac Pitman and Sons, 
Limited. [Price 3s. 6d. net.] 

THe types of recruits now entering industry are so 
varied that the methods of instruction which are likely 
to appeal most effectively to them may be expected to 
include some that would be regarded as too juvenile in 
form to attract the normal apprentice who spends 
several years in a shop environment. The “* picture 
book” method adopted by the authors of this small 
book belongs to this category, but may conceivably 
produce fairly quickly results that would take much 
longer to obtain by the more orthodox modes of exposi- 
tion. It is possible, indeed, that experience with such 
methods may indicate the desirability of using them, or 
some modifications of them, in conjunction with the 
older methods when training youths who intend to seek 
their permanent livelihood in the engineering trades. 
It is certainly true, as the authors state, that “* an 
accurate drawing, accompanied by a few words to the 
point, often conveys more than several paragraphs of 
print’; especially, we would add, when an isometric 
drawing accompanies the usual projected views. This 
is the case in some of the authors’ examples, though the 
practice might have been adopted, perhaps, to a greater 
extent, to familiarise the student with the working 
drawings that he will eventually have to use. 


Gravity Die-Casting Practice. sy Grorce W. Lowe. 
Maidenhead, Berkshire: Percival Marshall and 
Company, Limited. [Price 3s. net.] 

Ly the brief compass of 65 pages the author sets out to 

give the essentials of the technique and practice of 

gravity die casting and we are bound to say that he 
succeeds in imparting a considerable amount of informa- 
tion. After giving an account of the general applica- 
tions of the craft with which he is dealing, he goes on to 
describe casting and die design, illustrating his recom- 
mendations with typical examples. The numerous 
neat drawings included are an attractive feature of this 
little volume. The chapters on semi-permanent moulds 
and on the use of collapsible cores, while brief, are to 
the point and emphasis is laid on the main essentials. 

Of particular interest to practical men are the sections 

on die manufacture in the tool room and on the actual 
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LABOUR NOTES. 


As a result of meetings of various interests during 
last week, the crisis due to the application of the 


Union of Post Office Workers for affiliation to the 


Trades Union Congress in contravention of the Trade 


Unions and Trade Disputes Act was temporarily eased. 
On Thursday, a conference of representatives of the 
Trades Union Congress, the Labour Party, and the 
| Parliamentary Labour Party considered the matter, and 
decided to set up a joint committee the object of which 
would be to make a fresh effort to find a basis of séttle- 
ment. In view of that decision, the executive council 
lof the Union of Post Office Workers decided to with- 
draw the union’s application for affiliation. ‘* In our 
unshaken determination to give every aid to the war 
effort,” Mr. Hodgson, the general secretary of the 
union, said in the course of a letter to Sir Walter 
| Citrine, “‘ we are conscious of our responsibility not to 
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According to the Manchester Guardian, reports 
received from many industries are to the effect that 
absenteeism has recently tended to increase. Cotton 
| mill managers, it is recorded, state that absence from 
|} work is being more severely felt after the workers’ 
holiday. Some cases are reported in which husband 
and wives are employed in different districts, and tl, 
woman, in addition to the annual stoppage, has another 

week off when the man’s holiday comes round. It 

| being suggested that some people are having on 
week’s holiday at the expense of the holidays-with-pa 
fund, and another “week with their own money. Pr 
| duction, therefore, is being affected and unauthorised 
| absences from the mills are, to some extent, off-setting 
the benefits derived from additional output resulting 
| from overtime working. There does not seem to lx 
any solution of the problem, but an improvement i: 
| working hours is expected to show itself when th: 
| holiday season is over. 











give even the appearance of desiring to undermine | 


the unity of the nation. In the name of our 158,000 
members, I need not assure you that we are as deter- 
mined as ever to right the wrong committed in 1927.” 


The Ministry of Labour and National Service states | 


unemployed at July 19, exclusive of 19,349 men un- 
suitable for ordinary industrial employment, was 


48,521. Those registered as on short time or other- | 


wise temporarily suspended numbered 742, and those 
registered as unemployed casual workers 973. Com- 
pared with April 12, the latest date for which com- 
parable statistics are available, the numbers wholly 
unemployed showed a decrease of 2,695 and there were 
decreases also in the other categories. 


The figures for women and girls were 22,608 wholly 
unemployed, exclusive of 604, classified as unsuitable 
for normal full-time employment, 376 temporarily 
stopped, and 38 unemployed casual workers. Of those 
wholly unemployed, 613 had been classified as unable 


for good cause to transfer to another area. Compared | 
with April 12, the numbers wholly unemployed showed | 


a decrease of 2,945, those temporarily stopped one of 
183, and unemployed casual workers a decline of 103. 


At a meeting in York last week, the Confederation 
of Shipbuilding and Engineering Unions decided to 
apply to the Shipbuilding Employers’ Federation and 
jthe Engineering and Allied Employers National 


Federation for a “‘substantial increase of wages for | 


both time workers and piece workers.” It was also 
decided to give full support to the efforts of the Trades 
Union Congress General Council to persuade the 
Chancellor of the Exchequer to take speedy action 
in the matter of the “ pay-as-you-earn” system of 
income-tax deductions. Mr. Mark Hodgson, general 
secretary of the Boilermakers’ and Iron and Steel 
Shipbuilders’ Society, who presided at the conference, 
said that the present method was not only inflicting 
considerable hardship on their members, but was 
reflected in a loss of production through dissatisfaction. 


The Confederation also discussed the question of 
the post-war reconstruction of both the shipbuilding 
and the engineering industries, and the executive was 
instructed to take the earliest opportunity of discussing, 
with the employers, a programme calculated to meet, 
as far as possible, the conditions that will arise when 
hostilities cease. 


Under an Order issued by President Roosevelt, the 
plant of an employer who refuses to comply with a 
decision of the National War Labour Board, may be 
seized and operated by the Government. Less drastic 
actions will be taken if this can be done without imped- 
ing the war effort. 


casting and finishing operations. Here again the | 


author deals only with fundamental principles, but he 
succeeds in pointing out how best to avoid defects and 
faults in the finished castings. The final chapter 
describes very briefly the pressure die-casting and slush- 
casting processes. It is a little unfortunate that no 
index is provided, and a short glossary of technical 
terms might have been appreciated by apprentices and 
others new to the industry. 








SOUTH AFRICAN RAILWAYS 4 new line on the South 
African Railways, which runs from Hercules, on the 
Pretoria-Pietersburg section, to Koedoespoort on the 
Pretoria-Rayton section was opened to traffic recently. 
New locomotive sheds and marshalling yards at Capital 
Park, Pretoria, were also opened. It is stated in The 
Railway Gazette that further new works are to be under- 


taken. These will include the extension and modification | 


of locomotive workshops and passenger yards and the 
erection of new offices at Pretoria. 


When a local unién refuses to comply with an order 
of the Board by directing or advising workers not to 
work under.the conditions prescribed by the Board, 
and action by the responsible officers proves unavailing, 
|the plant will be taken over and operated by the 
Government if this is necessary to prevent interference 
with production and to protect workers who wish to 
work. Until the union obeys the Board’s instructions, 


the appropriate Government agency is empowered to | 


withhold from the union its benefits and privileges 
under its agreement with the employer. 


During the past few weeks regional meetings of | 


members of the British Iron and Steel Trades Con- 
federation have signified their approval of a demand 
for public ownership and control of the iron and steel 
industry. The executive council have now passed on 
the demand to the Government, and copies of it have 
| been sent to the leader of the Labour Party as well as 
| to individual Ministers. 





that the number of men and boys registered as wholly | 


| Fifty-four delegates representing 17 trade union 
with members employed in the engineering and kindred 
trades met in Manchester, last week, to consider th« 
| question of forming one big union for the whole in 
dustry. The discussion was of an explanatory cha- 
| racter, and a report is to be presented to the executiv: 
|of each of the unions. At the close of the conference, 
| Mr. Gardner, assistant general secretary of the Amal 
gamated Engineering Union, stated that the tone of 
the meeting encouraged hopes of a successful result. 


The unions represented at the conference were th« 
Amalgamated Engineering Union ; the Associated Iron, 
Steel, and Brass Dressers of Scotland: the Nationa! 
Union of Sheet Metal Workers; the National Union of 
Stove, Grate and General Metal Workers; the Amal 
gamated Society of Vehicle Builders, Carpenters, and 
Mechanics; the National Union of Vehicle Builders ; 
the Plumbers’, Glaziers’ and Domestic Engi: 
eers’ Society; the Scottish Brass Moulders’ Union 
| the Electrical Trades’ Union; the Birmingham and 
Midlands Sheet Metal Workers’ Society ; the National 
| Union of Operative Heating and Domestic Engineers ; 


| the National Union of Foundry Workers; the United 
Patternmakers Association; the National Society of 
Brass and Metal Mechanics; the Scottish Brass 
Turners’, Fitters’, Finishers’, and Instrument Makers 
Association; the Iron, Steel, and General Metal 
Dressers’ Society ; and the Association of Supervisory 
Staffs and Engineering Technicians. 


The report for 1942 of the General Executive Council 
of the Transport and General Workers’ Union states 
that the membership of the organisation continued to 
make steady progress and, at the end of the year, 
the total was 1,133,165. Of that number, 274,219 
are women who now represent 24-2 per cent. of the 
total membership of the union. 


The union’s income from all sources totalled 
1,325,4641. 19s. 24d.—a record. Contributions ac 
}counted for 1,239,992/. 2s. 64d. That also was a 
record, “ despite the ever-increasing number of mem 
bers serving with the Forces." The total number of 
members serving with the Forces is 83,130; of that 
number, 62,429 are excused contributions and the 
rest are paying 3d.a week. The cash benefits paid out 
during the year amounted to 207,4531. 13s. 4d., and 
the settlements secured by the union’s legal service, 
in claims for compensation, damages, and recovery of 
wages, to 390,280. Lls. 5d. After meeting all expenses, 
and making the necessary allocations, 378,0821. 12s. 2d. 
was placed to General Reserve. At the end of the 
year, the General Fund stood at 2,139,3741. 3s. 1d., and 
other funds at 260,117/. 2s. 10$d., making a total of 
2,399,4911. 5s. 114d. 





| At the end of July, the total membership of the 
| United Patternmakers’ Association was 13,856. Four- 
| teen members were on Trade Benefit and 265 on sick 
benefit. There were 679 superannuated members. Mr. 
Beard, the general secretary of the Association, states 
that information has been received that an advance 
| of 6s. a week for time workers and of 74 per cent. for 
| pieceworkers in the light casting trade, took effect 
on July 12. The increase is, he points out, on the 
bonus and not on the base rate and means, in the case 
|of the patternmakers, that “his bonus payment is 
| now in excess of his base rate.” 
| ae 
On July 31, the official cost-of-living index figure 
was 99 points above the level of July, 1914, compared 
with 100 points on July 1. For food alone, the index 
| figure on July 31 was 67 points above the level of July, 
1914, compared with 68 points on July 1, the decline 
of one point being due to a seasonal reduction in the 
price of milk throughout England and Wales, except 
| in the London area. 
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; 
| described, does much to overcome such difficulties. | 
|A metal-to-charge coke ratio of 8:1 is normally | 
| found adequate to maintain the required temperature | 


from the overhead crane which carries the ladle. As 
soon as the required quantity of steel is obtained, 
pouring is stopped and the converter should, at this 


FROM THE TROPENAS CONVERTER.* | throughout the melt, but should the temperature fall | point, be just drained of metal. If, in unforeseen cir- 


Ry L. W. Botton, A.M.I.Mech.E., and J. Hix, 
Assoc.M.C.T. 


(Concluded from page 160.) 


(upola Practice—The main requirements in operat- 
ing the cupola are that metal of constant composition 
shall be produced at a rate to suit the demand, and that 
the tapping temperature shall be maintained at not 
less than 1,430 deg. C. Under normal conditions, the 
demand varies between 3-0 tons and 3-75 tons per hour, 
though it must be possible to maintain both tempera- 
ture and composition when the demand falls below 
3 tons per hour. There is nothing unusual in these 
requirements and operation is quite normal. The 
charges used are of 6 ewt., and contain 75 per cent. to 
80 per cent. steel scrap, which includes 8 per cent. to 
10 per cent. manganese steel, the remainder being 
hematite. The silicon content of the metal is adjusted 
by the addition of ferro-silicon to the charges. It is 
found desirable to limit the steel scrap to a maximum 
of 80 per cent., because the quality and size of the steel 
available is variable. The use of 20 per cent. to 25 per 
cent. pig-iron enables a higher maximum hourly output 
to be obtained from the cupola when required than is 
possible with an all-steel charge, and also helps to 
reduce lining erosion. 

The furnaces are of conventional design, with one 
row of tuyeres, and are lined parallel to a diameter of 
30 in. from the tuyeres to the charging hole. 
tuveres are set at a height of 3 ft. 9 in. above the base- 
plate, and the lining is expanded to 36 in. diameter 
below the tuyeres. This enables a converter heat to 
be drawn at one tap, as the holding capacity of the 
well is approximately 35 cwt. This large capacity, 
together with the relatively light charges employed, 
allows complete mixing of the components of the 
charges, and no difficulty is experienced in holding the 
metal between the desired limits of composition. As 
the nominal capacity of the converter is approximately 
24 cwt., four cupola charges are required for a heat with 
a new lining. The capacity of the converter increases 
as the lining wears, and the actual amount of metal 
required varies between four and five charges. Tapping 
slightly more or less metal than is produced from a 
detinite number of charges has not been found to have 
any appreciable effect on composition, and this is no 
doubt due to the large quantity of metal which can be 
held in the well of the furnace. Checks are made on 
the silicon content of the metal at intervals of two 
hours, or more frequently if conditions necessitate it. 
Experiments have been made with the use of chill test 
samples in the form of wedges and flat plates, with the 
idea of using the depth of chill as a guide to the silicon 
content. It has been found, however, that variations 
in carbon content due to changes in the type of steel 
scrap used are sufficient to influence the depth of chill 
and mask small but important differences in silicon 
content. 

In spite of the precautions taken to preheat the con- 
verter lining before the first heat of a shift, this is never 
quite so hot as it becomes after the third or fourth heat, 
and it is therefore extremely important that the first 
tap of metal from the cupola shall be as hot as possible. 
With the very deep well with which the cupolas are 
provided, special precautions have to be taken to 
ensure this. In preparing the bed, the fettling hole 
cover is left off as long as possible to allow the coke 
below the tuyeres to become highly incandescent with 
natural draught. When the hole has been closed, coke is 
added in small charges until a depth of 1 ft. 6 in. to 2 ft. 
is built above the tuyeres and is strongly heated. The 
tuyeres are then poked to consolidate the coke, and the 
bed is finished off to its final height of 3 ft. 6 in. above 
the tuyeres. The height is checked by means of a 


measuring rod, and the cupola is then charged and the | 


blast put on as soon as possible after the cupola is full. 
While the cold coke which is used to complete the bed 
is burning through and reaching a melting temperature, 
the superheating zone immediately above the tuyeres 
has time to attain its maximum temperature, and this 
results in the first metal becoming highly superheated 
when it passes through this zone. If the bed is burnt 
right through before charging begins, the first tap taken 
from the cupola is always cooler than when the practice 
described above is adopted. In the latter case, there 
is also a danger that light scrap and pig may begin to 
melt while the cupola is being charged, and this may 
result in a hard 4 hole. A cupola melting a mixture 
of 80 per cent. steel, 
the baseplate, is especially prone to a hard first tap 
and highly superheated coke in the well below the 
tuyeres, together with the method of making the bed 








* Paper presented at the 40th Annual Conference of 
the Institute of British Foundrymen, held in London 
on June 26,1943. Abridged. 





The | 


with tuyeres placed 3 ft. 9 in. above | 


| due to the use of unsatisfactory scrap or a reduced | 
| demand for metal, sufficient additional coke is used on | 
| the charges to maintain the temperature. With a 
| minimum demand for metal, the maximum coke charge 
used to maintain the temperature is approximately | 
100 Ib. The output from the furnace is controlled by | 
adjustment of the air supply. 

Cupolette Practice —During a shift, a total of about | 
6 tons of molten ferro-manganese is required at a rate | 
of 12 ewt. to 15 cwt. per hour. This is melted in a | 
standard cupolette of 2 ft. 9 in. shell diameter, lined to 
23-in. internal bore. The maximum holding capacity | 
of the well is 6 cwt., and this is the maximum tap 
required for the largest heat of steel made in the con- 
verter. The charges consist of approximately 112 Ib. 
of ferro-manganese and 14 Ib. of coke, no flux being 
used. Molten ferro-manganese has a very short life 
and care has to be taken to see that the bed is hot 
below the tuyeres, to avoid a hard first tap. Bridging 
and hanging of the charges must be prevented, as this 
results in cool metal and excessive lining wear, with | 
variable losses of manganese. All the ferro-manganese | 
and coke charged is therefore broken into pieces of 
approximately 4 in. cube. The shortness of the stack, 
which is only 4 ft. 6 in. above the tuyeres, is also a safe- | 
guard against hanging, and although some loss of heat | 
occurs, due to the curtailed preheating space, the 
advantages gained outweigh this loss in thermal 
efficiency. 

The average analysis of the ferro-manganese charged 
is 78 per cent. to 80 per cent. manganese, 6-5 per cent. 
to 7 per cent. carbon, and the analysis after melting is 
74 per cent. to 76 per cent. manganese, with a carbon | 
content of 6-0 per cent. to 6-5 per cent. The average 
losses of carbon and manganese on melting are about | 
6-5 per cent. and the total melting loss 7 per cent. The | 
slag produced, without the use of any flux, is clean and | 
fluid and contains approximately 50 per cent. MnO with 
25 per cent. SiO, and 20 per cent. Al,O,. 

Mixing the Steel_—The properties of manganese steel 
vary slightly over the range of 11 per cent. to 14 per 
cent. manganese, and the most satisfactory material 
has a manganese content of between 12 per cent. and 
13 per cent. This is the composition aimed at when | 
calculating the amount of ferro-manganese needed. | 
The ratio used is one of ferro-manganese to 4-7 of 
metal from the converter, or a ferro-manganese addition 
of 21 per cent. of the weight of the converter metal | 
available. The molten ferro-manganese is tapped from 
the cupolette five minutes before the converter blow is 
expected to finish. The amount taken depends on the 
amount of steel which will be available, this being | 
accurately known from the weight of cupola metal 
charged. The weight of ferro-manganese taken is 
roughly checked during tapping, on a dial-type spring 
balance from which the ladle is suspended. The ladle 
is then transferred for a more accurate weighing to a 
weighbridge at the side of the cupolette. If the weight 
is correct, the metal is poured into the manganese-steel 
ladle, any crust or skull being raked out. The empty | 
ladle is put back on the weighbridge as a check to obtain | 
the actual weight of ferro-manganese transferred to the 
steel ladle. This is necessary, because occasionally a 
skull may not be removed from the bottom of the ladle, 
thus causing the estimate of the ferro-manganese in the 
steel ladle to be incorrect. 

In most cases, no difficulty is experienced in tapping | 
the correct amount of ferro-manganese. If too much is | 
tapped, it is a simple matter to pour some off into a pig 
mould. Should the quantity tapped be insufficient, the | 
ladle may be returned to the cupolette for more, or | 
failing this, a small deficiency may be made up with | 
solid ferro-manganese, especially if hot material is | 
available from excess poured down on a previous heat. 
Up to 56 lb. of red-hot ferro-manganese has been used | 
in this way, but not more than 28 lb. of coid material 
is employed, owing to the chilling action it has on 
the steel. 

As soon as the converter blow is finished, the steel is 
| deoxidised with aluminium and a silicon addition is 

made, using 75 per cent. ferro-silicon to bring the 

| silicon content of the finished steel to the desired 
|amount. The ladle containing the ferro-manganese is 
| then taken to the converter and the steel is teemed 
|into it. The slag is held back and prevented from 
| entering the steel ladle by means of a refractory brick 
| held in position across the converter mouth. Pouring 
| the steel on to the molten ferro-manganese in this way 
is sufficient to mix the two metals completely and a 
homogeneous steel results. Before this method of 
mixing was finally adopted, numerous check analyses 
were made on samples taken at various points when 
batches of the steel made in this way were being 
poured and it was found that the maximum variation 
in manganese did not exceed + 0-5 per cent. 

The weight of the steel poured into the manganese 
steel ladle is checked on a dial-type weigher suspended 





| corresponding loss in carbon. 


| treatment cycle is necessary to produce a satisfactory 





cumstances, some steel remains in the converter when 
the required quantity has been taken, it is necessary 
to bring up another ladle to enable this steel to be 
teemed and pigged. It is very desirable that this should 
be avoided, as it causes time to be lost and a hold-up 
in the moulding shop may result, but it is a very 


| unusual occurrence which results from the inadvertent 


tapping of too little ferro-manganese. Too little steel 
in the converter results in a high manganese content 
in the finished steel and may cause it to be out of 
specification on analysis. For this reason, it is essential 
that blowing losses shall not be greater than the figure 


| anticipated. As soon as the steel has been teemed, the 


vessel is inverted to remove the slag, sand is thrown in 
as already described, and the next heat is charged, 
blowing beginning immediately. 

On an average heat, the temperature of the converter 
bottom after the steel has been teemed is 1,550 deg. C. 
An uncorrected temperature reading taken with an 
optical pyrometer on the metal stream while the first 
casting is being poured usually gives a figure of 
1,510 deg. C. From an average heat, 40 castings are 
poured in ten minutes and the temperature of the last 
metal from the ladle is recorded as from 1,430 deg. to 
1,440 deg. C. 

Metallurgical Considerations.—In the as-cast man- 
ganese steel, part of the carbon present exists as free 
carbides which are arranged in a network formation. 
This is the reason for the relative brittleness of the 
unheat-treated steel. The higher the carbon content, 
and especially if the carbon is high in relation to the 
manganese, the more carbides will be deposited out of 
solution during cooling from the molten state. The 


purpose of the heat-treatment is to take these carbides 


into solution and they are then retained in the austenite 
by quenching. If a large quantity of carbides are 
present in the as-cast material, a long heat-treatment 
cycle at a high temperature is necessary to take them 
into solution. In a satisfactory manganese steel, the 
carbon content is not more than one-tenth of the man- 
ganese content. In making the steel by the converter 
process, a small amount of carbon, say, 0-08 per cent., 
is present in the converter metal, and it is important 
that this amount shall not be exceeded. When the 
converter metal is added to the ferro-manganese, in 
spite of the previous deoxidation with aluminium and 
the addition of ferro-silicon, there is a loss of manganese 
amounting to approximately 3 per cent. of that added, 
giving, on a normal heat, an actual manganese content 
0-5 per cent. lower than that expected from a calcula- 
tion based on the weights and compositions of the 
materials used. This loss is not accompanied by a 
If all conditions are 
correct, however, the relation between the carbon and 
manganese in the ferro-manganese is such that the 
analysis of steels produced by this process will show a 
manganese : carbon ratio of between 10-5:1 and 11: 1. 

Should a large amount of converter slag, especially 
if this is highly oxidised, enter the ladle with the steel, 
a considerable manganese loss can occur without any 
appreciable loss of carbon, and this also throws the two 
elements out of balance. Special care must therefore 
be taken to prevent the converter slag from passing 
into the steel ladle. The carbides in a steel containing 
1-4 per cent. carbon and 14 per cent. manganese take 


| slightly longer to go into solution during heat-treatment 


than those in a steel of 1-2 per cent. carbon and 12 per 
cent. manganese treated at the same temperature, and 
this is a reason, apart from the need to economise in 
manganese, why the upper limit of 14 per cent. is placed 
on this element. In steels in which the carbon is out 
of balance with the manganese, for example, 1-3 per 
cent. carbon with 12 per cent. manganese, a longer heat- 
structure. - 

Silicon increases the fluidity of manganese steel and 
a silicon content of 0-8 per cent. to 1-0 per cent. is 
desirable. The ferro-manganese used contains approxi- 
mately 1-0 per cent. silicon and an addition of ferro- 
silicon is made to the metal in the converter to supply 
the remainder. If manganese steel is held in an acid- 
lined ladle, silicon is picked up from the ladle lining. 
When the plant was first put into commission, ladles 
lined with ganister were used for the manganese steel. 
It was discovered that, when pouring 27 cwt. of steel 
in a total time of 10 minutes, the silicon content in- 
creased from 0-3 per cent. in the first casting poured to 
0-9 per cent. in the last casting. Ladles lined with a 
basic monolithic material are now used, and no increase 
in the silicon content of the steel occurs. 

The sulphur content of manganese steel is always 
low, and even when the sulphur in the metal from the 
converter exceeds 0-1 per cent., the greater portion of 
this is removed from the metal by the manganese. The 
sulphur in the finished steel is always less than 0-06 per 
cent., and for this reason no desulphurising treatment 
of the cupola metal is necessary. The ferro-manganese 


























—— - 





178 


normally available for the manufacture of manganese 
steel contains 0-2 per cent. of phosphorus. 
is not, of course, removed in the converter and, in fact, 
this element increases slightly due to concentration. 
It is therefore essential that the phosphorus in the 
cupola metal should be kept as low as possible, prefer- 
ably below 0-06 per cent. 

Production Costs.—It is felt that this paper is incom- 
plete without some reference to the costs of producing 
manganese steel by the process described. Under 
present conditions, however, it is extremely difficult to 
give representative cost figures. Instead, a schedule 
has been prepared showing the materials consumed in 
producing 10 tons of molten manganese steel, having a 
manganese content of 12-5 per cent., on the basis of 
the production described. The figures are as follows : 

Tons Owt. Qr. Lb 
Carbon-steel scrap, for cupola melting, 

phosphorus 0-050 per cent. max. 6 13 1 9 
Hematite pig iron, for cupola melting 

(Si, 2-0 per cent. ; P, 0-05 per cent. 


max.) eee 2 10 0 0 
Manganese steel scrap, sprue, etc. - 16 2 8 
Ferro-manganese for cupolette (Mn, 

78 per cent. ; C, 7 percent. ; P, 0-20 

per cent. max.) 21 per cent. addi- 

tion to converter steel 1 17 3 11 
Ferro-silicon (75 per cent. Si) for 

cupola melting and addition to steel 4 1 17 
Aluminium, for deoxidising converter 

metal ... ; 15 


Coke, 12} per cent. on charges in cupola 
and cupolette, including allowance 


for bed coke .. 1 16 2 0 
Limestone, cupola flux... 6 l 0 
Converter lining material, consump- 

tion 88 Ib. per ton of metal charged 6 2 0 
Ganister, cupola repairs, 35 Ib. per ton 


melted. 

Cupolette repairs 26 Ib. per ton melted. 
Converter mouth, 7 Ib. per ton charged 
Firebricks (40 per cent. to 42 per cent. 

alumina quality); cupola 44 Ib. per 

ton melted ; cupolette 50 Ib. per ton 

melted (including allowance for re- 

lining both furnaces) os ‘ 5 0 0 

In obtaining the above figures, a melting loss of 7 per 
cent. has been allowed in the cupola and cupolette, 
and a blowing loss of 12 per cent. in the converter. In 
addition to the materials listed, electric power is used 
to raise the materials to the furnaces and converter, 
to supply the blast, and to operate the converter. The 
labour required depends to some extent on the mechani- 
cal equipment available. Governed by the operating 
conditions, seven to ten men are required to charge, 
tap and repair the cupolas, either two or three men are 
needed to operate and repair the cupolettes, and a 
further four men are required to operate and reline the 
converters. The initial capital outlay on a plant of 
this type is considerably less than in an electric furnace 
installation capable of a similar output. With the con- 
verter process, as already stated, it is not possible to 
remelt the whole of the scrap produced and a market 
for the excess must be found. The total scrap in this 
plant, including sprue and waster castings, amounts 
to approximately 25 per cent. of the metal poured, 
that is, in producing 10 tons of manganese steel, 2-5 
tons of scrap will be produced. Of this, rather less 
than 1 ton can be re-used in the process. 

The authors’ thanks are due to the management of 
the plant for assistance in carrying out the work 
described and especially to Mr. P. Davenport for his 
ready co-operation and assistance, and also to Mr. 
C. H. Kain and Mr. J. J. Sheehan for helpfal advice. 
Acknowledgment is also made to Mr. J. W. Gardom, 
who designed the plant and supervised the work, and 
to whom the development of the successful technique 
has been largely due. 








WOLVERHAMPTON PRODUCTION EXCHANGE.—We have 
received a copy of the “ List of Members, Rules and 
By-Laws ” of the Wolverhampton Production Exchange. 
The Exchange was inaugurated on January 19, 1943, 
and its main object is to fellow members to 
secure the maximum production for the war effort, 
within an area extending from West Bromwich to Shrews- 
bury and from Stourbridge to Stafford, and to provide 
facilities for manufacturers to meet and discuss their 
problems with a view to increasing their own efficiency 
and that of their fellow members. Meetings are held 
every Tuesday at Wulfrun Hall, Wolverhampton, from 
2.30 p.m. to 4.30 p.m. By the end of July, the number 
of members exceeded 600 and the Exchange had held 
25 meetings, at which the recorded attendances were 
upwards of 6,000, and business to the extent of nearly 
600,0001. has been reported as having been transacted. 
Copies of the list of members and further particulars 
regarding the work of the Exchange may be obtained 
from the secretary, Mr. F. D. Kilby, 46a, Queen-street, 
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system fitted at the end of the weigh-bar it is Possible 
to obtain automatic control of the movement 0; the 


| jockey-weight and so simplify the working of the 


| machine by a single operator. 


The apparatus employed | 


for the drawing and redrawing experiments described | 


herein consists of a sub-press fitted with an engine 
indicator to produce autographic punch-load/penetra- 
tion diagrams. The sub-press can be arranged either 
to draw a 2-in. diameter cup from a flat circular blank 
of any diameter up to 5 in. or to redraw a cup of any 
diameter from 1} in. to 14 in. from the initial 2-in. 
diameter cup. The sub-press as arranged for the 
redrawing operation is shown in Fig. 10 with a punch 
and die of the form ultimately adopted as most suitable 
for the programme arranged. For initial drawing a 
different cover is fitted suitable for a 2-in. diameter 
punch and the blank-holding arrangements are shown 


- 


a, 


Fig. 10. 
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Fig. 12. 
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@os) Penetration ——> 


For the most part, it 
has been found convenient to set the contro! for 
increasing loads only, so that the jockey-weight re ains 
at its maximum point, to be read at leisure. The 
testing machine can, of course, be used very co Li 
ently for the calibration of the indicator. 

Experimental Methods and Procedure.—Since prev ious 
experience has shown that speed of drawing within the 
range $ in. to 100 in. per minute had little effect on 
the results, it was decided to employ a constant drawing 
speed of | in. per minute. Experiments with various 
lubricants had shown that certain types gave better 
results with certain metals, but it was thought best to 
adopt a single lubricant, tallow, which gave satisfactory 
results with all the metals tested. For the first-stave 
draw, tallow was applied sparingly to the blank and to 
the die profile. For the redrawing operation it was 


Fig. 13. 
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| Shipbuilders in Scotland, on April 13, 


in Fig. 11. Spacing rings of various thicknesses can be 
employed to provide any required clearance between 
the upper and lower surfaces of the blank-holder, and 
thin annular rings of appropriate inner diameter are 
used to ensure concentricity of the blank over the die. 
The autographic arrangements will be clear from 
Fig. 10; ° the load applied to the punch is transmitted 
through a light oil contained in the annular cylinder 
between the die-holder and base and the pressure in 
this oil is communicated to the piston of the engine 
indicator. In order to ensure a truly axial load through 
the apparatus, the sub-press is loaded through steel balls 
at the top and bottom. 


The sub-press is usually mounted in a multiple-lever 


testing machine, mechanically operated through gears 
to produce a normal drawing speed of 1 in. per minute. 
This testing machine, besides supplying the drawing 
force, also provides an independent value for the 
maximum punch load, which can be used as a check 
on the maximum registered on the autographic diagram 
from the sub-press. 





* Paper read before the Institution of Engineers and 
1943. Abridged. 





By means of a contact and relay | 
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applied to the die but not to the cup (which carried 
sufficient from the initial draw) unless it had been 
subjected to inter-stage heat treatment. Blanks for 
the initial draw were machined accurately to size but 
no trimming was attempted on the drawn cups, which 
were redrawn without any modification. An auto- 
graphic load/penetration curve was obtained in every 
test and the maximum load was checked with the 
weigh-bar of the testing machine. Initial and redraw- 
ing tests were correlated for each individual blank, and 
where a number of tests (initial or redrawing) were 
made under similar conditions the autographic diagrams 
were carefully compared. With normal experimental 
care it was found that the results of comparable tests 
were remarkably consistent and the diagrams agreed 
even in their incidental details. It was decided to 
| employ a single punch 2 in. in diameter for all initial 
draws and a range of redrawing punches from 1} in. to 
1} in. in diameter. Changes in the initial drawing ratio 
| were obtained by varying the blank diameter. This 
| procedure is open to some criticism, in that the ratio of 
thickness to diameter varies with blank diameters, but 


. 0-001 Inch 


Thic 


ins 
me 
die 
als 
wa 
an 








ENGINEERING. | 





179 

















AUG. 27, 1943. 
restraint against any outward spreading of the cup if 
such a tendency exists and it has been shown to arise 
towards the end of the redrawing operation, when the 
upper lip of the cup is just about to come under the 
systematic work a few exploratory tests were carried influence of the die. As a result the effective redrawing 
out to establish suitable methods of holding the cup | ratio is temporarily increased and a distinct peak occurs 
for redrawing and suitable forms for the punch and die. | on the autographic diagram as indicated at I in Fig. 12. 
(a) Guiding Conditions.—Tests on mild-steel cups | By introducing an external guide ring or by employing 
initially drawn with a 2-in. diameter punch having a|@ form of die incorporating an external guide this 
profile radius of } in. and redrawn through a flat faced | splaying of the cup can be prevented, and the auto- 
die with 3 so radius with various arrangements graphic curve X in Fig. 12 shows that the peak in the 
of an internal guide sleeve, showed that: (1) The | punch load is then eliminated. The material is mild steel. 
profile radius of the guide sleeve should be generous | (6) Tapered Dies.—Although the use of dies having 
in order to reduce the severity of the first bend during | 4 conical surface leading to the throat is not generally 
the redrawing operation. Continued improvement in | satisfactory in drawing from a flat blank, because of 
redrawing conditions resulted as the profile radius was | the increased tendency to pucker, this tendency does 
increased from 4 in. to ¥ in. (2) The guide sleeve per- | not persist in the redrawing operation, and in view of 
formed its function satisfactorily and gave the best | the reduced severity of bending in a tapered die a few 
redrawing conditions when applied without pressure. | comparative tests were made with mild steel and 
(3) The guide sleeve was fully effective when merely | aluminium cups and dies tapered to various angles. 


Fig.15. 
30; 


the influence of this ratio is known to be small over the 
range of blanks employed. 

Redrawing Tests.—In order to ensure satisfactory and 
consistent conditions of two-stage drawing in the 


| Representative results from these tests showed that in | 


| the case of aluminium the maximum punch load is little 
| affected by the taper of the die, though the fact that 
the soft quality failed with flat and slightly tapered dies, 
| albeit at no greater punch loads than it carried success- 
fully with more severe tapers, shows some advantage 
in the tapered die. With mild steel there is a systema- 
tic diminution in punch load with tapered dies, which 
continues down to the sharpest taper (30 deg. total cone 
angle) employed and is clear evidence in favour of the 
use of tapered dies in redrawing operations. The fact 







Increase 
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| 


different types of metal is not anomalous. The 
theoretical drawing load for a non-hardening material 
increases as the die taper becomes more severe, and this 
tends to balance the diminution arising from reduced 
“coil” friction and bending. There is no reason why 
the balance between these opposing tendencies should be 
the same in metals with such different plastic properties 
as mild steel and aluminium. As a result of these tests 
it was decided to employ, in the later systematic work 


Change in Thickness... per Cent. 


that the trend of the results differs between the two | 


maximum drawing load and blank diameter. The 
more detailed comparative tests involving heat-treat- 
ment were made with mild steel, aluminium and 
aluminium bronze. The punch load increases consist- 
ently and in an approximately linear manner with the 
blank diameter, a result conforming with earlier tests 
and in general accordance with the predictions of theory. 
| A curious anomaly was met with in the case of half-hard 
aluminium, which sustains at 4-10 in. diameter a load 
| higher than that at which it fails at larger diameters. 
| The punch load necessary to redraw a given first-stage 
cup was found in all cases to increase as the redrawing 
punch diameter was made less. Owing possibly to 
variations in thickness or surface conditions induced by 
the initial draw, the relationship between redrawing 
load and punch diameter was not always so clearly 
defined as in the initial draw, but it was in all cases 
approximately linear. The relationship of redrawing load 
to redrawing ratio will be discussed in more detail later. 
It was also found that the redrawing load for a given 
redrawing punch diameter increases with the initial 
| blank diameter. This fact is not, of course, due to any 
difference in redrawing ratio, but to the greater hard- 
ness and thickness produced near the rim of the first- 
stage cup from a larger blank. The steady increase in 
| maximum punch load with diminishing punch diameter 
| is reflected in the autographic diagrams reproduced in 
| Fig. 13. The main features of these diagrams are 
| (2) the almost common cupping period, (b) the drawing- 
down load increasing in value and duration as the 
redrawing diameter diminishes, and (c) the ironing 
peak which occurs when the thick material between the 
ears reaches the throat of the die and which systematic- 
ally increases in intensity with smaller redrawing 
|diameters. A comparison of areas will show that, 
except for very moderate redrawing ratios, the strain- 
work involved in the drawing operation is greater than 
|in the initial draw. The diameter of the blank in 
Fig. 13 was 4 in. The first-stage punch was 2 in. in 
diameter and the diameters of the redraw punches, 
as stated. The material was mild steel, normalised. 
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Fig. 18. 


redrawing dies tapered to a total cone angle of 30 deg.| (2) The results of a detailed examination of the three 
Moreover, since ad hoc tests showed that with such dies | principal strains (radial, hoop and thickness) during 
the effect of splaying (I, Fig. 12) was negligible, it was | the initial drawing operation of a brass blank were 
thought unnecessary to introduce any other external | reported in the earlier paper,* previously referred to, 
guide. It was as a result of these preliminary tests that | and a similar procedure was adopted with drawing and 
the details of the redrawing punch and die shown in | redrawing from mild steel and oupro-nickel blanks in 
Figs. 10 and 11 were developed. | the present investigation. A series of concentric circles 

(c) Punch Profiles.—Although the best performance | scribed on the blank will, under suitable conditions, 
in the initial draw from a blank is obtained with a | survive both stages of drawing and enable measure- 
punch having a hemispherical head it is not found that | ments to be made of hoop strains by changes in radius 


| this form of punch in the first-stage draw produces the | of these circles, of radial strains by changes in the 
| best conditions for the redrawing operation. 


Measure- | intervals between these circles, and of thickness by 
ments of thickness in first-stage cups indicate that while | direct micrometer measurement on sectioned cups. In 
a punch with, say, } in. profile radius produces marked | order to compare the results as between mild steel and 
local thinning, on this radius the flat base of the first- | cupro-nickel, two series of measurements were made 
stage cup is thicker than when a hemispherical head is | covering identical conditions; initial blank diameter 

During the redrawing operation the critical | Do = 3-90 in., first-stage punch 2-00 in. diameter with 
thinning does not occur in the region of the profile | profile radius } in., first-stage die 2-094 in. throat with 


| radius of the first-stage cup but in the base of this cup ; | profile radius } in., redrawing punch 1% in. diameter 


the material in the profile radius is actually thickened | with hemispherical head and redrawing die tapered 
by drawing during the earlier period of the second- | 30 deg. to a throat diameter 1-480 in. and profile radius 
stage operation. Consequently the cup having a| # in. The clearances were such as to eliminate, for 


| (thicker) flat base is capable of withstanding a more | practical purposes, any effect of the small difference in 
| severe redrawing operation than that with a hemi-| thickness of the blanks available (steel 0-038 in., 


spherical base, and ad hoc tests have shown that the | cupro-nickel 0-0375 in.). Measurements were made on 
limiting combined drawing ratio for the two stages | completed cups from the initial draw and at three 
(N = N,N.) is greater when a flat-headed punch is/| stages during the redrawing operation. Since the 











used in the initial draw. 
This preference does not, of course, extend to the 
redrawing punch in a two-stage operation. In this 


| headed redrawing punch and the more general thinning 
| due to the hemispherical headed punch are both super- 
|imposed on the approximately uniform thickness of 
the base of the initial cup, and the redrawing punch | 
should, therefore, be provided with a hemispherical | 
head if optimum drawing conditions are desired. In | 
| the later systematic work, therefore, the initial draw | 
was always made with a punch having a profile radius 
of } in., while all redrawing punches had hemispherical 
heads. 

Scope of Experimental Work.—The object of the 
experimental work was to investigate: (1) The effects 
of various redrawing ratios N,, following a fixed initial 
drawing ratio N,, on the punch load/penetration 
characteristic, the maximum drawing load and the 
incidence of failure. (2) The development of plastic 
strains, particularly changes in thickness, during the 
initial and redrawing operations. (3) The particular 
combinations of initial and redrawing ratios required 
to produce the best combined ratio N, N,, and com- 
parative performances of various metals in two-stage 
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| measurements involved destruction of the cup con- 


a separate blanks were used for each set of 


measurements, the redrawing operation being inter- 


case the local thinning due to the radius of the flat | rupted where necessary at the appropriate point. 


The resulting measurements of hoop strain were so 
nearly identical that a single set of curves covers both 
metals within experimental error. Measurements of 
radial and thickness strains, while not identical, showed 
no significant divergence, and the results for mild steel 
plotted in Figs. 14 and 15, are representative. The 
only differences revealed in the thickness measure- 
ments were (a) a rather greater thinning in the base of 
the initial cupro-nickel cup, and (6) a wider difference 
between thickness (and radial strain) measurements at 
and between the ‘‘ ears ’’’ in the case of mild steel, ear 
formation being more marked in this metal. An 
examination of cups drawn with scribed radial lines 
as well as concentric circles showed that these radial 
lines did not remain parallel in the upper part of the 
walls, but converged towards the planes of the ears, 
showing that the flow of metal had not been purely 
radial in regions near the rim, but that flow had taken 
place towards the planes of the ears from the inter- 
mediate ‘‘ hollows.” When this flow was taken into 
‘account the three principal strains as measured were 
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inserted about } in. in the first-stage cup, so affording a 
means of location only until the redrawing punch and 
die had taken control. The redrawing operation was 
also more successful in cases where the guide insertion 
was small, as will be seen by comparison of curves ID 





and I in Fig. 12, opposite. 
An internal guide sleeve can, of course, provide no 





found to agree well with the condition of constancy of 


drawing. (4) The effects of inter-stage heat treatment. 
volume : 


(1) The mechanism of single-stage drawing having 
been studied experimentally in earlier work, it is 
unnecessary to discuss the results of the initial drawing 
operation in any detail. The forms of autographic 
diagram, of which Fig. 13, opposite, affords a typical 
example for mild steel, followed closely those previously 
obtained, as did also the relationships between the 


(1+ €) (1+ €,) (1+ 3) = 1. 
The distribution of hoop strain being directly related 
to the geometrical form of the drawn cup is, of course, 





* “Drawing Tests for Sheet Metal,” by Professor 
H. W. Swift. Proc.I.A.E., vol. 34, page 361 (1939-40). 
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ihe determined by the tot and die. 
practical standpoint the most important strains are | 
the changes in thickness (Fig. 15), and it is these to| 
which attention has been mainly directed in the 
theoretical discussion. The development of thickness | 
strains during the initial drawing operation will be dis- | 
cussed shortly, but the final distribution in the first- 
stage cup shown in curve A, Fig. 15, is fairly representa. | 
tive of such cups in various metals. 

Comparison of curves A-B shows that during the 
first period of the redrawing operation a considerable 
thinning of the base of the cup accompanies the cupping | 
process, while the portion of the walls which is being 
drawn down the taper of the die during this period 
becomes thicker, and the outer rim, wh ch has not yet 
commenced to draw, remains unchanged in thickness. | 
Comparison of curves B-C shows that during the 
drawing-down period proper the base of the cup is 
unaffected, as also is the lower portion of the walls, 
which was already drawn at stage B. On the other 
hand, thickening does occur in those (upper) portions 
of the wall which are still being drawn. During the 
final period C-D changes of thickness in and near the 
base are small and unsystematic, while a certain amount 
of thinning occurs in the mid-upper region of the walls 
where the effects of drawing are complete and the 
thinning reaction in the throat of the die has set in. 

The fact that the rim of the cup in the planes of the 
ears does not thicken while it is being further drawn is 
explained by the elongation of the ears themselves, 
which naturally occurs towards the end of the redraw. | 
Measurements of thickness in the hollows (not plotted) | 
show that here the thickening near the rim during the | 
periods B-C and C-D is more marked, producing a 
final thickening of over 50 per cent. in the case of mild 
steel. Within a circle of about 3-3 in. diameter there | 
is no systematic difference between measurements in 
the planes of the ears and hollows. Apart from differ- 
ences in these planes it will be seen that the changes in 
thickness which occur during the redrawing operation 
are in general conformity with those predicted by 
theory. Having regard to inequalities in initial thick- 
ness in the first-stage cup quantitative agreement is 
hardly to be expected, but the fact that the metal of | 
the first-stage cup is thinner in the base and thicker in 
the upper part of the walls will naturally lead during 
redrawing to an increased thinning of the base owing to | 
the greater tensile stress to which it is subjected. 

Another factor which modifies the change of thick- 
ness in redrawing is the strain-hardening produced in | 
the initial draw. Fig. 16, page 179, shows the distribu- 
tion of hardness in a mild-steel cup after the initial 
draw and in particular the greater strain-hardening of 
the thicker material in the upper part of the walls. 
Fig. 17, page 179, gives corresponding values in the 
walls of the redrawn cup and shows that in the redraw- | 
ing operation, during which all the metal in the walls 
has been drawn to substantially the same extent, the | 
changes in hardness are approximately uniform. The 
initial hardness was denoted by Vickers diamond 
pyramid hardness number 90, the other values given 
in these figures being all of this notation. The effect 
of the severity of the redrawing operation on the thick- 
ness distribution was investigated by measurements on 
mild-steel cups redrawn with various punch diameters 


show the not unexpected result that the more severe | 
the redrawing operation the greater is the thinning in 
those parts where thinning predominates and the | 
greater is the thickening in the upper part of the walls | 
where the higher redrawing ratio is not compensated | 
by subsequent tensile thinning. The cups on which 
these measurements were made were normalised 
between. the two stages of drawing; had they been 
left untreated the differences would no doubt have been 
still greater, but some of the more severe redraws would | 
have led to fracture and the series of curves would have | 
been incomplete. An interesting light on the influence | 
of inter-stage heat treatment on the redrawing of mild 
steel is shown by the curves plotted in Fig. 18, page 179, 
which are self-explanatory. The blank was 4 in. in 
diameter, the first-stage punch was 2 in. in diameter, | 
and the redrawing punch, 1-375 in. in diameter. It | 
will be seen that whereas the changes in thickness over | 
the region of true drawing are practically identical, the 
thinning at the base is markedly less when inter-stage | 
annealing or normalising has been employed. This | 
is clearly ‘due to the fact that heat treatment has | 
reduced the hardness in the drawing regions of the 
walls more than that at the base, and the point will be | 
discussed later in relation to punch loads and limiting 
drawing ratios. 
(To be continued.) 








FREE-CUTTING NICKEL ALLOY INVAR.—lIn an article 
published in Metals and Alloys, it is stated that 
additions of selenium to the nickel-iron alloy Invar effect 
a marked improvement in its machinability without 
affecting its low coefficient of expansion. The new alloy 
is known as “‘ Carpenter Free-Cut Invar 36.” 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


| The number of views given in the Specification Drawings | 
where none is mentioned, the | 


is stated in each case ; 
Specification is not illustrated. 


Where inventions are communicated from abroad, the 


Names, etc., of the Communicators are given in italics. 


| Copies of Specifications may be obtained at the Patent | 
Southampton Buildings, | 


Ofice Sales Branch, 25, 


Chancery-lane, London, W.C.2, price 18. each. 


| The date of the advertisement ‘of the acceptance of a 
Complete Specification is given after the abstract in| 
each case, unless the Patent has been sealed, when the 


word ** Sealed ’’ is appended. 


Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 


grounds mentioned in the Acts. 
GUNS AND EXPLOSIVES. 


550,530. Depth-Charge Thrower. John I. Thorny- 


croft and Company, Limited, of Westminster, and Sir 


John E. Thornycroft, K.B.E., of Westminster. (1 Fig.) 
July 9, 1941.—The base of the depth-charge thrower 
carries a steel barrel 2 on which is mounted an explosion 
chamber 3. The gases generated in the explosion cham- 
ber are led through a port to a chamber 5 in the base 
of the thrower forming an extension of the barrel 2. 





The chamber 5 has a drain plug 7. A cylindrical depth 
charge 8 is shown loaded in the barrel. 


piston 9 having a dished centre is located with the 


| concavity towards the depth charge so that contact is | 
The lower rim of the piston | 


made only at the rim. 
rests upon a flange of the chamber 5. A piston ring is 
fitted in a groove in the piston. After the first part of | 
the flight of the depth charge the piston separates from | 
it. The piston thus not only forms a gas check ensuring 
good propulsion of the depth charge, but also serves to 
distribute the load on to the strong part of the latter, 
preventing the pressure acting on the weaker end area. 
The piston also protects the depth charge from the hot 
cordite gases from the explosion chamber 3. 
January 13, 1943.) 
MINING. 


551,905. 


Walker, of Wigan, and J. H. Sharrock, of Wigan. 


: | Figs.) December 3, 1941.—The invention is an apparatus | 
from standard first-stage cups. These measurements | for preventing overspeed of winding engines. The winding | 






Fig.l. 














| drum shaft 1 ofa winding engine isin geared connection 


by means of bevel wheels with a shaft 4 of a governor 


lof the centrifugal type housed in a casing 5. This gov- 


ernor, through a pivoted lever 6 and link 7, drops a 
cam plate 8 into range of a travelling finger 9 mounted 
on a nut on a threaded spindle 11 forming an extension 
of the shaft 4. Should the plate 8 be dropped into 
engagement with the finger 9, a brake is immediately 
operated by opening the steam-inlet valve of the steam 
braking engine 12. 





A cast-iron | 


( Accepted 


Preventing Overspeed of Winding Engines. | 
Walker Brothers (Wigan), Limited, of Wigan, A. G. | 


(2) 


According to the invention, the | 


threaded spindle 11 is threaded through a nut having g 
pin and slot connection with a lever 14 pivoted to the 
| frame. The lever 14 is also keyed to an arcuate plate 1¢ 
| | having a cam slot in it. A pinon one arm 19 of «4 bell- 
| crank lever pivoted to a bracket on the frame, engages 
in the cam slot of the plate 16 and the other arm 22 of 
the bell-crank lever is connected by an adjustable link 
with a crank arm 24, which forms one arm of a belj- 
| crank lever, the other arm of which is connected by g 
link 26 to a crank arm 27 on a rotary valve 28 (Vig. 2). 





| This valve is disposed on the exhaust port of the steam 
| braking engine 12. The position of the parts ig 
| arranged so that when the pin is riding in the centraj 
portion of the cam slot, the valve 28 is in the position 
that, should the plate 8 be tripped by the finger 9, due 
to the speed of winding increasing beyond a predetermined 
value, then the full braking effect of the steam braking 
engine 12 cannot operate as the exhaust is throttled, 
the steam exhaust passing through port 29 and then 
through a throttled by-pass 30 to the final exhaust 
port 31. This by-pass has an adjustable throttle valve 32. 
At the end of a wind, however, in either direction. the 
pin will obviously come into the end portions of the 
| arcuate cam so that the bell-crank lever 22 is turned 
| about its pivot and the valve 28 will then be turned to 
| leave a widely opened passage from the port 29 to the 
port 31 through the open passageway giving a full-bore 
|} exhaust to the braking engine 12 and no restriction on 
its effect. (Accepted March 15, 1943.) 


STEAM ENGINES, BOILERS, ETC. 
551,322. Soot Blower. Diamond Blower Company, 
| Limited, of London, and F. G. W. Spears, of Potters Bar, 
Middlesex. (3 Figs.) August 13, 1941.—The soot blower 
| is of the kind in which a steam ejector moves within a 
| steam chest from its inoperative to its operative position 
| under the control of a screw spindle. The steam chest | 
is in the form of a tubular casing into the inner end of 
which is screwed a valve seat 3 and beyond which a 
tubular extension 4 is screwed into a steam-inlet branch 6 
bolted by a flange to the steam chest. The steam ejector 
| 9 is accommodated within the tubular extension 4 and is 
| im the form of a hollow piston with openings through 
which steam enters the piston, and a nozzle at the outlet 
end. The piston is fitted with rings and is connected by 
|@ tie rod to a block 14 forming the moving part of a 
shut-down valve. The moving part is, in turn, connected 
| by a stem with a piston 16 working in the steam chest | 
The blower is assembled as a unit and attached to the 
boiler casing, and the whole of the internal parts of the 
| apparatus can be removed without breaking the connec 
| tion to the boiler and to the main steam supply simply by 
breaking the joint between the inlet branch 6 and the 
| steam chest 1. This permits the steam chest, and with 
| it the valve seat, moving valve member and the steam 
| 


| 








ejector to be removed as a unit. The first part of the 
travel of the ejector into the operating position takes place 
| without rotation and to a sufficient extent to open fully 
| the shut-down valve. The steam ejector then rotates 
as it advances further towards the tubes, and at the same 
time receives a full supply of steam. The piston 16 has 
an annular shoulder 17 at its inner end which is exposed 
to the steam pressure in the steam chest, and as the area 
of the shoulder is greater than that of the inner end of the 
shut-down valve or of the ejector, the piston is held 
firmly against the plain end of a screwed spindle 24 
This spindle works in a nut 25 forming the outer end wall 
of the steam chest. A cap 28 rotates in a sleeve exten- 
sion 29 of the nut 25 and is driven by bevel gearing. The 
cap 28 has a bore of square cross section and the screwed 
spindle which passes freely through it has a squared end 
| which fits the bore, and slides along it as the cap is rotated 
to advance or withdraw the ejector 9. A series of 
| removable distance pieces of different widths enables the 
travel of the steam ejector to be controlled according to 
requirements. The initial non-rotary travel of the steam 
ejector into the operative position is determined by the 
engagement of a stud 40 on the piston 16 with a straight 
groove in a forward sleeve extension 38 of the nut 25 
| The length of this groove is such as will provide for the 
complete unseating of the shut-down valve, and w hen 
this has occurred the stud 40 enters a helical groove 41 
formed as a continuation of the straight groove, and for 
the remainder of the travel of the piston 16 and steam 
ejector the latter is rotated. Thus there is no possibility 
of the moving valve member 14 grinding upon its seat 5. 
(Accepted February 17, 1943.) 
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SEPT. 3, 1943. 


UNITED STATES 
GOVERNMENT SYNTHETIC 
RUBBER PLANT. 


[He first of the number of large synthetic-rubber 
plants which are being constructed by the United 
States Government is situated at Institute in West 
Virginia. It covers an area of 77 acres and when 
in full operation is expected to have an output of 
90,000 long tons a year. Construction work was 
started on the site in April, 1932; the first buta- 
diene, one of the main constituents from which the 
synthetic rubber is made, was produced on Janu- 
ary 29, 1943; and the first rubber was produced on 
March 31, 1943. The factory manufactures Buna 8, 
a general-purpose synthetic rubber which has been 
selected for four-fifths of the United States Govern- 
ment programme. Buna 8 more nearly resembles 
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of the soil. A synthetic-rubber plant produces a 


corresponding material, but only by the consump- 

| tion of cther raw materials, and, in a fair com- 
parison of capital costs, synthetic rubber should be 
weighted with the charges of its constituents. 

The butadiene which is now being produced at 
Institute is made from alcohol obtained from the 
fermentation of grain. When the plant is completed 
and working at full capacity it will consume 197,000 
U.S. gallons of alcohol a day. If the whole of 
this is obtained from corn, it will represent the pro- 
duction of 720,000 acres of land. This figure is based 
on a production of 2-35 U.S. gallons of 95 per cent. 
alcohol per bushel of corn and a yield of 42-6 bushels 
per acre. The latter figure is the average yield of 
the 16 largest producing States as given in the 
U.S. Department of Agriculture statistics for 1940. 
If 720,000 acres of corn land are balanced against 
the 270,000 acres of rubber plantation, it will 





out by a committee of engineers representing this 
and other large rubber companies. Buna § is 
formed by the polymerisation of butadiene and 
styrene after emulsification in a soap solution. The 
process was worked out in the laboratories of the 
United States Rubber Company in 1923. 

As already mentioned, the butadiene is manu- 
factured from alcohol obtained from the fermenta- 
tion of grain. The alcohol is shipped to the plant 
in railway tank wagons, or by barge, and is stored 
in tanks having a total capacity of 7,500,000 U.S. 
gallons. The butadiene is produced by passing 
alcohol through a series of converters in which, under 
the action of heat and catalysts, a portion is con- 
verted to butadiene. Intermediate products and 
alcohol which has not reacted are recovered in 
converters which embody a number of distillation 
| towers and scrubbers. The butadiene is purified 
| by distillation and washing until a 98-5 per cent. 








Fig. 1. 


natural rubber than any other material and can be 
processed and fabricated into finished products, 
such as tyres, on ordinary rubber machinery. It 
also has the advantage that the constituents from 
which it is built up can be made from raw materials 
readily available in the United States. 

It is expected that when the plant is completed 
it will have cost 56,000,000 dols., but it is claimed 


BUTADIENE AND STyRENE TRANSFER PuMPs. 


materially affect the comparison of capital cost which | product is obtained. The purification plant is illus- 


is given above, and alcohol is only one of the raw/ trated in Fig. 3, on page 182. 
With the experience and | 


materials of Buna S. 


As the material 
boils below the freezing point of water, it has to be 











figures at present available, it is doubtful if any | kept under pressure to maintain its liquid state. 
useful estimate can be made of the relative| The plant is divided into four units, each with a 
commercial costs of natural and artificial rubber in | rated capacity of 20,000 short tons annually. The 
the future, but it is clear that the developments | purified product is stored in pressure tanks, of which 











that the capital cost for a similar output of planta- 


which are taking place will create a situation very 
different from that of the past. The projected output 


tion rubber would be 80,000,000 dols. To produce | of the Institute plant alone represents about one- 
90,000 long tons of natural rubber a year would | seventh of the pre-war rubber consumption of the | 
require a plantation of 270,000 acres, containing | United States. 

24,000,000 trees, and requiring a period of five years} The installation at Institute comprises three 
before beginning production. It would employ a/| separate plants. The first of these produces buta- 
labour force of 90,000 against the 1,250 which will | diene from alcohol, the second styrene from benzol 
operate the Institute plant. This comparison is | and ethylene, and the third Buna S from the buta- 
given on the authority of the United States Rubber | diene and styrene provided by the others. The 
Company, but it is clear that it is too incomplete | butadiene and styrene plants were designed, built 
to serve as a guide to the probable relative costs of | and are being operated by the Carbide and Carbon 
natural and artificial rubber in normal times in the | Chemicals Corporation ; the synthetic rubber plant 
future. A rubber plantation produces rubber, a| was built and is being operated by the United 
raw material of industry, as a result of cultivation | States Rubber Company. Its details were worked ! 








there are nine in all, each of a capacity of 30,000 
U.S. gallons, the total storage representing 1,458,000 
Ib. of butadiene, which is sufficient for 72 hours’ full 
production of the Buna plant. The tanks are 
mounted overhead on concrete supports in order 
to provide a pressure head and prevent vapour 
lock at the transfer pumps by which the butadiene 
is delivered to the rubber plant. The tanks are 
provided with safety valves, which connect to a 
pipe system converging in a water seal at the base 
of a 150-ft. stack. A flame is kept burning at the 
top of the stack to ignite any combustible material 
which may pass the safety valves. Inert gas is 
fed into the collector system to prevent the forma- 
tion of explosive mixtures. 
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The raw materials used in the production of 
styrene are benzol and ethylene. The benzol is 
obtained from coal tar and the ethylene from 
refinery gases at the plant belonging to the Carbide 
and Carbon Chemicals Company, at Charlestown, 
about five miles away. For the production of 
styrene, which in physical properties much resembles 
petrol, benzol and ethylene are passed over a 
catalyst in a reactor. This results in the formation 
of ethylbenzene. Unreacted benzol and by-products 
are then removed in a series of fractionating columns. 
The ethylbenzene is then passed through a second 
set of reactors, in which, in two steps, two hydro- 
gen atoms are removed and styrene produced. 
This is then purified by distillation and stored 
in tanks. There are three 30,000-U.S. gallon 
styrene tanks, providing storage for 665,000 lb. 
of the material. The styrene plant has a total 
capacity of 25,000 short tons per annum and is 
divided into two units, each of half that capacity. 
Both butadiene and styrene are delivered to the 
Buna plant by transfer pumps, some of which are 
illustrated in Fig. 1, on page 181. 

The polymerisation which results in the production 
of Buna S is carried out in glass-lined reactors of 
which there are 72 in all. The plant is divided into 
three independent units, each of a capacity of 30,000 
long tons of rubber per annum, and each unit having 
24 reactors. These vessels, which are fitted with | 
internal agitators, are jacketed and are provided | 
with hot and cold circulatory systems in order to | 
provide exact reaction-temperature control. The | 
upper portions of three of the reactors are illus- 
trated in Fig. 2, on this page. To carry out the 
process, the reactors are charged with butadiene, 
styrene and a soap solution, a catalyst also being 
introduced. The charging is controlled from a 
works laboratory to ensure the correct proportions 
of the various ingredients. This contains a range 
of temperature and pressure recording instruments, 
and as some of the apparatus is of a type which may 
generate small sparks, the laboratory is maintained 
under air pressure in order to exclude stray com- 
bustible vapour. 

The first effect of the agitation of the mixture in 
the reactor is the formation of an emulsion of the 
oily butadiene and styrene in the soap solution, 
small oily droplets being produced. Under tempera- | 
ture control, polymerisation sets in, the droplets 
becoming more viscous and rubber-like, until a 
stage is reached at which the mixture is no longer 
an emulsion of an oil in a liquid, but of a soft solid 
in a liquid. This soft solid is the synthetic rubber 
latex. The progress of the reaction is checked and 
when polymerisation has reached the proper stage, 
the charge is run off into a blow-down tank, one of 
which, of 7,500-gallons capacity, is provided for 
each four reactors. The tanks are fitted with 
agitators ; they are illustrated in Fig. 4, on page 190. 
It is possible to operate the plant in such a way 
that complete polymerisation of the hydrocarbons 
takes place in a single stage, but experience has 
shown that the best quality of synthetic rubber is 
obtained by a partial polymerisation process, and 
the mixture which is passed to the blow-down tank 
contains uncombined hydrocarbons and about 25 
per cent. of synthetic rubber. The butadiene is 
easily recovered by de-compression and allowing it 
to boil off. It is recovered by re-compression and 
condensation at ordinary cooling-water tempera- 
ture. The styrene is separated by a vacuum 
distillation process. 

The remaining latex, containing 25 per cent. of 
Buna, is treated with an anti-oxidant and is then 
stored in reinforced-concrete vats. Twelve 30,000- 
gallon vats of this type are provided for the entire 
plant. One of them is shown in Fig. 5, on page 190. 
This storage stage enables the output from different 
reactors to be blended. The latex is then trans- | 
ferred by feed pumps to coagulation vessels, to which 





US. 





ENGI NEERING. 


OVERNMENT 


SEPT. 3, 1943. 


SYNTHETIC RUBBER PLANT. 





an 





a 


A 


“ 


J 


Fie. 3. BuTapreNe PurRiricaTion PLAntT. 


a salt solution and sulphuric acid are added. The| wide. Twelve filters of this size serve the whole|in Fig. 7, on page 190. For heating the dryers, 
mixture is held at a moderately elevated tempera-| plant. The separated rubber floc, or crumb, is then | 67,000 lb. of steam a day are required. ’ 

ture and in a slightly acid condition, which results| washed in the type of machine illustrated in Fig.6,| The next stage in the process is the automatic 
in the rubber coagulating in a form similar to milk|on page 190, and fed to three-pass air driers, in| weighing of the dried material, which is then passed 
eurd. This action enables the bulk of the water| which it is progressively transferred from the top| to baling presses in 75-lb. batches. The baler pro- 
used in the original reaction process, together with | belt to the second and third belts below. 





There | duces rectangular slabs measuring 14 in. by 28 in. by 


any inorganic constituents present, to be removed. | are 12 drying machines in the plant, with a total|6in. There are 12 balers and each will deliver a slab 


The coagulated material then passes to large rotary | evaporative capacity of 160 tons of water a day. of Buna S every 1} minutes in full operation. The 
vacuum filters with drums 6 ft. in diameter and 4 ft.| An exterior view of two of the machines is given 








total production is 9,000 slabs a day. There is 
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a finished rubber store, 120 ft. by 40 ft., in which 
by piling the slabs to a height of 4 ft., 3,000,000 Ib. 
of the product can be stored. This building is not 
at present in use, as the rubber is being shipped to 
manufacturers as fast as it can be produced. 

In this brief description of this remarkable instal- 
lation, only the main items in the equipment have 
so far been mentioned, but it will be obvious that 
the ancillary plant arrangements are large and 
extensive. The equipment for water supply and 
purification, for instance, has to handle 120,000 U.S. 
gallons per minute, which equals the consumption 
of Los Angeles, a city with over a million inhabitants. 
The works are situated near to the Kanawha River, 
on which Charleston stands, and water is drawn from 
the river by three centrifugal pumps, each of 12,000 
gallons per minute capacity. The combined output 
of these pumps does not equal the 120,000 gallons 
mentioned above, but much of the water for cooling 
and other purposes is re-circulated. 
items in the equipment is a 20,000-gallons per 
minute cooling tower. 
River carries a considerable amount of salts and a 
Permutit plant with a capacity of 3,000 gallons per 
minute is provided to furnish the clean water sup- 
plies required. Process water is dealt with in an 
independent zeolite plant. The softened water pro- 


duced is employed in making up the soap solution | 8 L 
|over a period of years on a 160-h.p. single-cylinde 


pte 
used for | mine 
| time o 


for the reactors. 

It is also necessary to treat the brine 
the coagulation process. For this stage in the opera- 
tions, 70 tons of rock salt are consumed each day. 


are flooded with water for the production of satur- 
ated brine, which is treated in an Infilco purifica- 
tion plant to remove the calcium and magnesium | 
content. These materials, if remaining in the brine, 
would be precipitated in the synthetic rubber in | 
the form of fatty-acid salts and would affect the 


One of the | 


The water of the Kanawha | 


| from the designing of a number of coal-dust engines of 


This is stored in underground concrete pits, which | 


THE ECONOMIC LIMITATIONS OF 
THE COAL-DUST ENGINE.* 


In free competition, the pulverised-fuel engine will 
succeed in establishing itself permanently only where 
it satisfies minimum technical requirements and also 
supplies energy more cheaply than any other prime 
mover. In some expert circles, the belief has existed 
that the coal-dust engine would produce energy at 
hitherto unimagined low costs ; this belief was based in 
part on a superficial comparison of the cost on a thermal 
basis of gas oil and pulverised coal. Even in circles 
immediately connected with the development of this 
engine the same belief persisted until recently, 
when serious consideration was given to the economics 
of the problem. It is not only with the Diesel engine 
that the coal-dust engine has to compete, but also with 





and it has to be both technically and economically 
least as satisfactory as these other prime movers. 


of fuel at inlet valve; running costs of coal-dust 
engine; running costs of producer-gas engine; run- 
|ning costs of steam engine; running costs of Diesel 
| engine, and economics of coal-dust engine as compared 


cerned, the data available refer to tests carried out 
and to the designing and testing for a short 
plant. 
various sizes for which estimates were made, but which 
were not built. Still further information was obtained 


from investigations carried out by independent experts 
in the course of a licence dispute. 


coal-dust engine is the massive construction which its 
character necessitates one obvious step in the direction 
of reduction of prime costs is to reduce the weight by 
increasing the speed of revolution and by changing over 
to the two-stroke cycle and splash lubrication. The 
first — built (160 h.p. and 180 r.p.m.) had a weight 
of 350 Ib. per horse-power, while in the second (600 h.p. 
and 375 r.p.m.) this was reduced to 150 lb. per horse- 
power. No large further reduction due to increased 
speed of revolution seems probable at the moment, 
though a design for a six-cylinder 600 h.p. four-stroke 
engine to run at 400 r.p.m. gave a calculated weight 
| of 130 lb. per horse-power. On paper at least the 
adoption of the two-stroke cycle suggests weights of 
| 90 Ib. to 110 lb. per horse-power. All these figures are 
above the average weights per unit horse-power of 
marine Diesel engines, which are roughly 70 Ib. to 





the steam engine and the steam turbine, as well as with | 90 Ib. per horse-power. However, even supposing that 
the gas engine using either town gas or producer gas ; | it were possible to reduce the weight per unit horse- 
y at | Power of a coal-dust engine to that of the average 


Diesel engine, there would still be extra costs of a 


In what follows, detailed consideration is given to | *Pecial nature. The manufacture of the hardened 
a number of economic factors which enter into the | bushes and piston rings, of the split piston with its 
| problem :—cost of purchase, transport, grinding, and | OW" Tings, of the valves and their seatings, etc., costs 
storage of coal ; auxiliary and feed plant for fuel ; cost | considerably more than that of corresponding parts of, 


| for example, a Diesel engine. There is no doubt that 


after further experiment some improvement will be 


| possible in the manufacturing costs of these special 


| with the others. As far as the coal-dust engine is con- | 


| 
| 


parts; but the nature of the coal-dust engine is such 
that at least some parts of it will probably always have 
to be made in a more or less uneconomical way and 


r | from special steels. 


(3) To the first cost of the engine itself, together 


f a 600-h.p. six-cylinder engine with all auxiliary | With the essential auxiliaries, must be added, for some 
Theoretical information has also been obtained | Yeats to come, licence fees amounting to about 10 per 


cent. to 15 per cent. 
(4) The feed mechanism is an essential part of 
the coal-dust engine, and the cost of an automatic feed 


|mechanism for medium- and large-sized plants will be 
| roughly the same as that of the gas producer required 


Before entering into details it will be as well to) for a gas-engine plant of similar size. For small plants, 


recall that the gross operating costs of an engine are 
made up of capital charges and the several costs for 
fuel, maintenance, lubrication, attendance, and miscel- 


| the provision of an automatic feed mechanism would 
| be wholly uneconomic and hand-feeding must be used, 
| though this raises costs in other respects. 


In what 


dielectric properties of the rubber. Some authori-| janeous items. In the case of the coal-dust engine | follows, the cost of the feed mechanism is included in 
ties also consider they would unfavourably affect | all these costs—with the possible exception of those for | 


the physical properties of the Buna for producing | 
motor tyres. Other plant includes an ammonia 
refrigeration unit with a capacity of 280 tons of ice 
a day. This is required in connection with tem- | 
perature control of the polymerisation reaction. 


fuel—are higher than with other prime movers. Thus 
an economic advantage can accrue to the pulverised- 
fuel engine only through reduced fuel costs. The 


| keenest competitors of the coal-dust engine are the | 


steam boiler and engine unit and the gas producer 


| 


| plants. 


that of the fuel and not in the cost of the engine itself, 
since this gives fuel costs comparable with those used 
in calculating costs for Diesel, gas and steam engine 


(5) It seems probable, in view of all the above, that 
coal-dust engines, with essential auxiliaries but with- 
out feed mechanism, cannot sell at less than the 


and gas engine unit; not, as is frequently stated, the | 


Diesel engine. The steam engine and the gas engine | following prices per unit horse-power :— 


The operation of the whole plant is controlled | 





from two laboratories. The main laboratory is | both use coal as their ultimate source of power, and | Di 
housed in a two-storey brick building, 120 ft. by | this coal may often be cheaper than that required for | an H.P 
40 ft., and is connected by telephone and pneumatic | the coal-dust engine; their overall efficiencies are 100 h.p. engines 12 oes 
tubes to the smaller works laboratory, already men- | 20 per cent. to 25 per cemt. in one case, and about 500 a 10°5 

20 per cent. in the other. The efficiency of the coal- 2,000 - 8°5 


tioned, situated at the centre of the plant. From | 
this latter the charging and dumping of the reactors 
and the preparation of aqueous solution, is pond 
trolled. Samples for examination and analysis are 
transmitted to the main laboratory by the pneu- 
matic-tube system at the rate of 1,200 to 1,800) 
a day. When the whole installation is in full| 
operation, it is éxpected that a staff of 100 chemists | 
and analysts will be employed. About 50 per cent. 
of the technical personnel will be women, and a 
training course for the specialised work required 
has been inaugurated at the Mercer School in 
Charleston. 

We are indebted to the United States Rubber 
Company for the photographs from which our 
illustrations have been prepared. 





AMERICAN CONFERENCE ON FUELS.—A joint con- 
ference on fuels is to be held under the auspices of the 
American Society of Mechanical Engineers and the 
American Institute of Mining and Metallurgical Engineers 
at the William Penn Hotel, Pittsburgh, Pennsylvania, 
on Thursday and Friday, October 28 and 29. 





VALVES FOR TRACTOR ENGINES.—In a report made 
to the Farm Machinery and Agricultural Division of the 
United States War Production Board by the War Emer- 
gency Committee of the Society of Automotive Engi- 
neers, five recommendations were made regarding the 
materials to be used for the inlet and exhaust valves of 
tractor engines. The first was that two-piece exhaust 
valves be adopted, the head being made of alloy steel 
and the stem of carbon steel. The second recommenda- 
tion was that the nickel content of the alloy steel head 
be restricted to from 1-0 per cent. to 1-5 per cent., and 
the maximum chromium content to between 20 per cent. 
and 22 per cent. The third and fourth recommendations 
were that the stem of the exhaust valves and the whole 





of the inlet valves be made of carbon steel, and the fifth, 
that air-cooled engines be excepted from the above | 
restrictions. . 





dust engine cannot possibly exceed the limits of effi- 
ciency imposed on the Diesel cycle by thermodynamic 
laws ; modern Diesel engines using oil fuel give effi- 
ciencies of from 33 per cent. to 40 per cent., and in 
practice the coal-dust engine will not reach these 
levels. The economic advantage of the coal-dust engine 
can thus be only a fraction of the fuel costs of steam 
and gas engine plants, and will in any case be reduced 
by some of the extra costs associated with the direct 
use of coal. 

Capital Charges.—(1) General. It is obvious that 

the special nature of the coal-dust engine involves con- 
structional expenses quite different from those of the 
more ordinary prime movers, and thus increases capital 
charges. What is more, under capital charges must be 
included not only that on the engine itself and those 
arising from licence fees, etc., but also extra charges 
\arising from the auxiliary machinery required. 
<1) Engine and essential auxiliaries. Since the coal- 
dust engine has not the advantage of years of com- 
mercial constructional experience as have other prime 
movers, the basic costs—materials, wages and over- 
heads—are far higher for the few engines so far built 
than for Diesel engines (about 5-31. per effective 
horse-power)t or gas engines (about 6-7/. per effective 
horse-power). In fact, for.two engines built the basic 
capital costs were :—For the first Elbing engine, of 
160 h.p. (single-cylinder, crosshead, 180 r.p.m., four- 
stroke), 26-71. per horse-power ; for the second Elbing 
engine, of 600 h.p. (six-cylinder, crosshead, 375 r.p.m., 
four-stroke), 201. per horse-power. Other more recent 
calculations for engines of medium power suggest 
figures of 131. to 171. per horse-power. It is clear that 
if the coal-dust engine is ever to achieve commercial 
success, the reduction of these excessive costs is 
essential. 

As the principal reason for the high basic cost of the 





* Translation of “‘ Wirtschaftliche Grenzen des Koh- 
lenstaubmotors,” by H. Wahl, Die Warme, vol. 65, pages 
159 to 165 (1942). 

+ Taking 11. as equal to RM. 
throughout. 


15; this ratio is used 


On these already high figures it is necessary, acco 

to present experience, to impose higher amortisation 
costs than are usual with other prime movers, which 
have a useful life of 15 years to 30 years. The interest 
a— amortisation charges therefore work out as 
‘ollows :— 


Per cent. 
Amortisation 10 
Interest 6 
Insurance ... 1 
17 


Thus, for 2,000 hours running per annum, the capital 
charges on engines of the three above sizes are :— 


Pence per 
. H.P.-Hour. 
100 h.p. 0-245 
500 h.p. eee 0-216 
2,000 h.p. ove on 0-170 
These figures are higher than those usually accepted for 
other types of engine. 


Fuel Costs.—Since the eventual advantages of the 
coal-dust engine must arise from reduced fuel costs, 
a careful examination of the component parts of these 
costs is necessary. These components are : the price of 
the fuel per unit of weight, or leet, at the inlet valve of 
the engine, and the consumption per unit of power 
output. 

(1) Cost of fuel at inlet valve. Most exhaustive 
tests and tions were carried out at Elbing with 
both fuel bought ready for use and fuel ground at the 
point of consumption. Attention was paid particularly 
to the following points :— 

Should the fuel be bought ready for use, or should it 
be ground at the site? Which fuel should be used ? 
Effect of method of transport; effect of distance of 
transport ; effect of fineness of grinding; possibilities 
of reducing fuel costs at inlet valve; basic cost at 
source ; freight cost; unloading cost; storage cost ; 
and conveying cost; comparison of cost of heat at inlet 





valve with that in other engines. 
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The investigations made on these points were so Table of References for Fig. 2. | those of the ordinary Diesel engine. They are made 
detailed that only a summary of their results can be) (Curve a.— Private tank wagons. |up of the costs of renewing the cylinder liners, 
given :—Over the range of power cousidered (100 h.p. b.—Hired tank wagons. piston rings, inlet and exhaust valves, auxiliary 
to 2,000 h.p. at 2,000 hours per annum) the purchase of c.—Iron drums transported by road. chamber valves, ete. In the early Elbing tests, the 
ready-ground fuel is technically and economically pre- | » 4@.—Iron drums transported by rail. | total maintenance costs on the 160-h.p. engine were 
ferable to the purchase of small coal and its subsequent »» @—Paper bags. over 1-4d. per horse-power hour, but it was found 
pulverisation at the site (see Fig. 1). Local grinding » J—Hired tank wagons unloaded’ into iron | Possible after many thousand hours’ running to reduce 
can be considered only for large plants and high load | czas. this figure to 0-12d. per horse-power hour. It was 


factors. The full-line curves in Fig. 1 show the costs 
for coal ground locally ; the dotted line curves for the 
100 h.p. and 500 h.p. plants refer to pulverised brown 
coal delivered in paper bags, and that for the 2,000 h.p. 
plant to pulverised brown coal delivered in hired tank 
wagons. Over the whole range, the purchase of pul- 
verised brown coal ready for use offers the cheapest 
fuel cost at the inlet valve. The influence of method 
of transport, distance of haul and engine power is 
shown in Fig. 2, for the use of pulverised brown coal 
(20 per cent. on the German DIN No. 70 sieve). 

The actual heat costs at the inlet valve for the 
purchase of ready-ground brown coal, medium engine 
power (about 500 h.p.) and medium-distance hauls 


(about 200 miles) work out at about 20s. per million | 


B.Th.U. at 1-67l. per ton of ground coal; the cost 
at the fuel valve is thus two to three times as high as 
the cost at the pit (0-61. to 0-73/.). Every increase in 
the fineness of the coal over the above figure of 20 per 
cent. on the No. 70 sieve increases the fuel costs by 
a greater amount than is gained by the conséquent 
increase in efficiency. It is, therefore, economical to 
use relatively coarse fuel. When ready-pulverised coal 
is purchased, the fuel and freight costs account for 
70 per cent. to 90 per cent. of the total costs of fuel. | 

(2) When the question of the heat costs at the | 
inlet valve has been settled, the fuel consumption of | 
the engine has to be considered. The theoretical | 
minimum consumption is determined by the thermo- | 
dynamics of the Diesel cycle. These theoretical opti- 
mum values are, of course, not reached in practice. 
It is not to be expected that the special nature of 
the coal-dust engine will permit an approach to the | 
efficiency of the Diesel engine (33 per cent. to 42 per | 
cent.) attained in practice; the increased friction of 
the piston, the combustion characteristics of pulver- | 
ised coal, which are less satisfactory than those of 
oil, and the unavoidable wear on bearings and piston | 
rings, will rapidly cause the initial figures of consump- | 
tion to rise by 5, 10, and even 20 per cent. It is, 
therefore, necessary to base calculations on perform- 
ance figures which can be maintained in long runs. | 
These are considered to lie between 8,300 B.Th.U. and | 
8,700 B.Th.U. per effective horse-power hour under | 
full load, using pulverised brown coal of the fineness | 
specified above, lubrication being normal and no super- | 
p some being used. Such performances have been | 
attained only occasionally in the Elbing tests. 





| found that an improvement in the quality of the steel 


Table of References for Fig. 3. used for some of the more rapidly-wearing parts did 


Curve a.—Diesel engine. | not result in a corresponding reduction in the main- 
b.—Coal-dust engipe using ash-free coal. | tenance costs, and as the technical development of the 

»  ¢.—-Coal-dust engine using brown coal. engine is certainly bound up with the improvement of 

» a@.—Steam plant. the constructional materials, one of the fundamental 
e.—Producer-gas engine. difficulties of the problem is disclosed. It can probably 


TABLE I.—APPROXIMATE TOTAL OPERATING CosTs IN PENCE PER H.P.-Hour or VARIOUS PRIME MOVERS 
aT Fuii Loap For 2,000 Hours Per ANNUM. 

































































! i 
, : Producer Coal-Dust 
se Diesel Engine. Gas Engine | Steam Plant. Engine.t 
i} = 
| | | | | 
Horse-power ..| 100. | 500. | 2,000. |} 100. | 500. | 2,000. | 100. | 500. | 2,000. || 100. | 600. | 2,000. 
—_ = 2 eee } SS Ee ee eee ee ——— 
| Capital charges, perh.p. | | | 
hour .. .. __..| 0-101 | 0-086 | 0-077 || 0-118 | 0-098 | 0-085 || 0-064 | 0-064 | 0-056 || 0-245 | 0-216 | 0-170 
Fuel costs at inlet valve, | | } | | 
per h.p. hourt.. ..| 0-784 | 0-708 | 0-656 || 0-410 | 0-314 0-251 || 0-578 | 0-355 | 0-317 || 0-202 | 0-176 | 0-160 
‘ | | | | (0-352 | 0-342 | 0-307) 
Maintenance costs, per | | 
h.p. hour ..| 0-040 | 0-035 | 0-026 || 0-048 | 0-043 | 0-032 0-016 | 0-016 | 0-006 |} 0-112 | 0-080 | 0-048 
| (0-064 | 0-048 | 0-040) 
Lubricating costs, per | | | 
hour ee .-| 0-032 | 0-032 | 0-022 0-040 | 0-038 | 0-029 | 0-024 | 0-024 | 0-008 0-048 | 0-040 | 0-032 
Labour costs, per h.p. | | | | | 
hour .. - ..| 0-080 | 0-040 | 0-018 || 0-080 | 0-040 | 0-018 || 0-080 | 0-016 | 0-032 || 0-160 | 0-080 | 0-032 
Other costs, per h.p. | } | 
hour .. és ..| 0-022 | 0-013 0-010 |} 0-019 | 0-013 | 0-010 | — | 0-090 | 0-024 0-027 | 0-016 | 0-013 
| 1-059 0-914 0-809 0-715 0-546 | 0-425 | 0-762 | 0-565 | 0-443 || 0-794 | 0-608 | 0-455 
| | || (0-895 | 0-742 | 0-594) 
| | I | 
* For engine with essential auxiliaries only. + Including capital charges on fuel-feed plant 


Figures in brackets are for ash-free coal. 


(3) Fuel costs per effective horse-power hour.—The , be taken that future maintenance costs will work out 
various costs may be summarised as follows :— | roughly as follows :— 





P 
Horse-power one 100 500 2,000 H ‘aie 

Fuel costs at inlet valve, pence | Small engines ele — a“ 0-11 

per million B.Th.U. «-- 22-2 20-2 18-2 Medium engines ... a: ~ 0-08 
Heat consumption, B.Th.U. ; 

per horse-power hour ... 9,100 8,700 8,700 s — “aa or ae ; a 
‘ These values are roughly two or three times as high as 
Fuel costs, pence per horse- those of a Diesel engine. 

power hour... ... +++ 0-203 «0-176 = 0-160 Lubrication Costs.—The most economical method of 





It must be remembered that in determining these 
values all costs involved in conveying the fuel to the 
inlet valve are included. cations that the use of small quantities of cheap oil is to 

Maintenance Costs.—It is clear that the maintenance | be preferred. It has already been found that the circula- 
costs of the coal-dust engine must be higher than | tion of large quantities of oil gives excellent technica! 


lubrication and the quantity of lubricating oil required 
have not yet been finally settled, though there are indi- 
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results, but is not economic since heavy losses occur 
during the cleaning of the oil. Even when small 
quantities of lubricating oil are used, with separate 
circulation to the cylinder and gearbox, the consump- 
tion of oil in the coal-dust engine will always be higher 
than in a similar oil engine. It can be reckoned that 
average consumption costs will be roughly as follows : 


Pence per 
H.P.-Hour. 
Small engines 0-048 
Medium engines 0-040 
wae 0-032 © 


Large engines 


Labour costs.—As regards labour costs, the coal-dust 
engine suffers from a disadvantage in comparison with 
the Diesel engine, as the possibilities of trouble, and 
hence the necessity for supervision, are.greater. The 
gearbox oil must be constantly cleaned and the fuel 
feed requires more attention than is necessary in a 
Diesel engine. ; 

Total Operating Costs and Relative Economy.—In 
Table I, opposite, are shown the approximate total 
operating costs of Diesel, gas, steam, and coal-dust 
engines of 100 h.p., 500 h.p. and 2,000 h.p.; Fig. 3 
shows these costs graphically. It may be repeated 
that all costs involved in handling fuel are included in 
the fuel costs at the inlet valve. The values set down 
for the coal-dust engine must be considered as favour- 
able ones, as they lie well below those now being 
generally achieved and will be possible only after further 
development. Those for the competing prime movers 
are customarily accepted in practice. The general 
conclusion can be drawn that in the power range 100 h.p. 
to 2,000 h.p. at 2,000 hours per annum under full load, 
the coal-dust engine will show appreciably lower costs 
than the Diesel engine.. The costs of the steam and 
producer-gas engines, however, are well below those 
of the coal-dust engine, and there does not seem to 
be much prospect of altering this condition to the 
advantage of the latter; in other words, the smaller 
fuel costs of the coal-dust engine are more than out- 
weighed by increased charges of other kinds. This 
result has been confirmed in detail by investigations 
made by independent observers. 

In general, the criterion of survival for the coal-dust 
engine is its ability to compete with purchased electric 
power. The values quoted in Table I, which refer to 
cost of power at the coupling, are useful only for com- 
parison between the various prime movers and not 
for comparison with the cost of purchased power. For 
this latter purpose the following points must be con- 
sidered :—When the given costs are transformed into 
pence per kWh, the power losses must also be allowed 
for, and allowance must also be made for buildings and 
electrical plant. Moreover, when the coal-dust engine 
is to compete with purchased power, a stand-by engine 
must be included in the calculations. If a second 
coal-dust engine is installed, the total operating costs 
rise by some 20 per cent. to 30 per cent., even if a very 
low amortisation is allowed for the second engine. On 
the other hand, if purchased power is used as the stand- 
by supply the extra costs may be even higher. Finally, 
it must not be forgotten that a load factor of 2,000 
hours per annum is quite high and that if the actual 
load factor is less than this the operating costs increase. 

Having regard to all these points, it is reasonable to 
assume the following lowest and average costs for 
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power generated by a coal-dust engine and purchased 
from a public supply :-— 


Generated. Purchased. 

Pence per kWh. 
For 100 h.p. 1-75, 2°40 1-35, 1-85 
500 h.p. 1-30, 1-90 0-80, 1-30 
2,000 h.p. 1-10, 1°45 0-80, 1-10 


Thus the coal-dust engine, under the best conditions, 
will barely compete with purchased power; and this 
purely economic calculation takes no account of the 
much greater convenience of a public power supply. 
In other words, the previous belief that the coal-dust 
engine had a great future, on all grounds and par- 
ticularly for economic reasons, appears not to have 
been justified, even allowing for future developments. 





PLATELAYERS’ HUTS OF 
CONCRETE. 


Apout the only thing that can be said in favour of 
the ordinary platelayers’ hut built of old sleepers 
and a common object of the British railwayside is that 
it is cheaply erected from material which is plentiful 
and fairly durable. Against this there is considerable 
difficulty in keeping it proof against driving rains, and 
there is always the risk of fire. The hut of pre- 
cast and pre-fabricated concrete sections, shown 
in the accompanying illustration, has accordingly 
been developed by the London and North Eastern 
Railway Company with the object of providing a 
structure which will serve not only as a shelter during 
bad weather but as a place which the permanent-way 
staff can use with comfort during meal intervals. It 
has the additional advantage of greatly improved 
appearance, the design in this respect falling into line 
with the policy of increasing railway efficiency by 
tidying up the company’s property. This policy was 
initiated some years ago by Sir Charles Newton, chief 
general manager of the L.N.E.R., though its complete 
realisation has been largely delayed by war conditions. 

The new hut, which has been adopted as a standard 
for the future, will normally accommodate three men 
comfortably though, on occasion, as many as six men can 
be housed. It is proposed to erect the huts at the side 
of the line at intervals of about one mile. At first sight 
the hut appears to be permanent but this is not the 
case, the sections of which it is composed being con- 
structed so that it can be readily dismantled and re- 
erected elsewhere if necessary, while it can, moreover, 
be extended by the addition of standard pre-cast 
sections if desired. This provision for removal or 
extension has been the subject of investigation by the 
Engineers’ Department of the railway company. The 
hut has a nine-light window of ample area and a 
strong door which can be locked. The corbelled-out 
roof prevents drip down the faces of the wails. 
The internal equipment includes a stove, which can 
be used either for heating the hut or warming up 
food; a table, with extension leaves and lock-up 
drawers ; coat hooks, situated near the stove; a coal 
and firewood locker ; a bin divided into compartments 
for various stores; and racks for tools, lamps and 
other articles used by the lookout men. Altogether, 


the new hut should materially increase the comfort 





of a class of railway employee often exposed to trying 
conditions and entrusted with important tasks. 





| ‘**LAND DRAINAGE.”’’ 


In the long and technically interesting history of 
| Fen drainage in England, no firm has played a more 
|important part than that now known as Gwynnes 
Pumps, Limited, founded 95 rs ago, and it is 
| with much pleasure that we have studied the hand- 
| Somely produced book in which, under the title of 
| “* Land Drainage,” the story of the firm, and its part 
|in the development of the centrifugal pump, has now 
| been placed on permanent record. The drainage of the 
| Fen district of East Anglia, of course, was an engineer- 
ing problem long before the advent of the steam engine, 
the first attempts dating back to Roman times, and 
even in its present form the drainage system is more 
than three centuries old, the Bedford Level scheme 
having been put in hand by the then Earl of Bedford 
in 1634. Windmills driving scoop wheels were the 
earliest mechanical means of raising the water into the 
drainage canals, but these were rapidly superseded by 
steam plants in the first and second quarters of the 
Nineteenth Century, John Rennie being largely instru- 
mental in bringing about this development. 

John Gwynne founded the business in 1848 at the 
foot of Essex-street, Strand, and at first experienced 
keen competition from Easton, Amos and Sons, makers 
of the Appold type of pump. The rivalry culminated 
in an arrangement, during the International Exhibi- 
tion of 1862, for comparative tests to be made by 
Zerah Colburn (who, four years later, founded Ener- 
EERING) with the result that the Gwynne pump proved 
to be the more efficient by 16 per cent. Thereafter its 
use extended rapidly, leading to a considerable exten- 
sion of the works and, eventually, to its removal to a 
site in Holborn. John Gwynne died in 1855, but the 
business was carried on by his sons, James (1831-1915), 
John and Henry. Owing to a family disagreement, 
however, John and Henry set up a rival business in 
1868 at Hammersmith, which their mother financed. 
The separation persisted until 1904, when at last the 
two undertakings were combined at Hammersmith, 
where the works remained until 1927. Henry Gwynne 
had died in 1889, but John lived until 1912, being 
succeeded as managing director by Mr. Nevile G. 
Gwynne (the son of the eldest brother, James) who is 
still a member of the board of directors. In 1927, 
following a reorganisation, the main manufacture was 
transferred to Lincoln, where it is under the direction 
of Sir William A. Tritton, Mr. Nevile Gwynne remain- 
ing.at Hammersmith in control of the sales technical 


In addition to an outline of Fen drainage and the 
history of the firm (of which the foregoing is but a 
brief summary) the book deals with the principles of 
centrifugal pump design in a clear and informative 
manner. A feature of particular interest and value is 
the explanation of the stages in the transition from the 
plain centrifugal-pump impeller to the mixed-flow 
impeller and thence to the modern screw pump; and 
the significance of “specific speed ”’—a conception 
which many engineers find difficult to grasp, but which 
is here very simply set forth. 





THE ReE-UsE OF BALL BEARINGS.—A scheme for 
re-using “ used ” ball and roller bearings and component 
parts has been put in hand by the Bearing Control, 
Ministry of Supply. The scheme, which will ease the 
demand for new ball and roller bearings and effect 
economies in material and man power, aims at putting 
back into service used bearings which, in many instances, 
are quite suitable for secondary applications, such as 
in conveyors, castors and low-priced plummer blocks. 
A former clothing factory near London is the pioneer 
depot for this work, and large quantities of bearings, 
amounting to tons, are now arriving there from all parts 
of the country. The procedure in the depot consists 
in first sorting the bearings into various sizes. As they 
are covered with dirty grease and are sometimes rusty 
this is not easy, After grading, the bearings are 
washed in paraffin to remove all the grease. They are 
then inspected to decide if they are fit for further service 
and the dirty surfaces are cleaned. Two small nicks 
are ground on the radius of the outer ring to indicate that 
the bearings are second-hand. They are then finally 
inspected, re-greased and wrapped for distribution. 
Bearings considered to be too worn are broken up to 
recover the balls and rollers, which are disposed of for 
use in ball mills for paint grinding, etc. The residue is 
sorted into different scrap-metal grades, namely brass, 
chromium steel, mild steel, Duralumin and other 
materials. The depot makes use of a well known device 
for grading the balls according to size. Two sloping steel 
bars, about 3 ft. long, are clamped together at the top 
and bottom with a space between them which gradually 
widens out. The balls are fed at the top and roll down 
until the space between the bars exceeds their diameter 
and they then drop into compartments provided for the 
purpose. The staff of the depot consists of two men 
and 12 women; most of the latter are part-time 
employees. 
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ENGINEERING. 


MACHINE. 


THE extensive use of micrometer collars on the hand 
controls of machine tools, and of circular parts requir- 
ing graduations for other purposes, renders the com- 


pact circular graduating machine shown in the accom- 


panying illustration of interest. The machine, which 
is hand-operated, has been provisionally patented, 
and is manufactured by Mr. Tom Senior, Atlas Works, 
Liversedge, Yorkshire. It will deal with work of 
any diameter up to 15 in. and having any number 
of graduations on the periphery likely to be required in 
practice. Briefly, the machine consists of a base 
carrying a rotatable circular table, to which the work 
is attached, and a vertical column on which slides a 
horizontal arm, the arm being adjusted vertically on 


the column by a screw and nut. A similar screw and | 


nut on the arm enables the workhead, which carries 
a hand-reciprocated cutting tool, to be traversed along 
the arm so that the cutting edge of the tool can engage 
with the periphery of work of any diameter within its 
range. The tool is reciprocated by the short knobbed 
lever seen at the top of the head on the right of the 
illustration, and the table is indexed, as desired, by 
the longer lever seen on the left. 

The work shown in the illustration is a circular tee- 
slotted disc which is mounted on a mandrel and is being 
graduated on one edge of its peripheral face with lines 
parallel to the axis of the work, but, since the tool 
head of the machine is arranged to swivel in the vertical 
plane, conical surfaces can also be graduated. The table 
is carried on the base so that it rotates in a truly hori- 
zontal plane, and attached to its underside is a plate 
formed with peripheral teeth, somewhat resembling a 
gear wheel. A pawl, actuated by the operating lever, 
engages with the teeth and each oscillation of the lever 
thus turns the table through a certain angle depending 
upon the number of graduations required. An adjust- 
ing mechanism, embodying stops, enables one stroke 
of the lever to index the table through an are corre- 
sponding to one tooth space or to several spaces. 

‘or most purposes two plates, having, respectively, 
200 teeth and 360 teeth, suffice, since by their use nine 
different systems of graduation are possible, namely, 
50, 100, 200, 60, 72,90, 120, 180 and 360 divisions, the 
latter number, of course, representing degrees. The 
first two numbers are derived from the 200-tooth 
plate, by pawl action on every fourth and every second 
tooth, respectively, and 60 graduations can be obtained 
by pawl action on every sixth tooth of the 360-tooth 
plate, and so on. Other master plates can, of course, 
be fitted. 

Obviously, graduation in any of the systems would 
be of little service if all the marks were of the same 
length. It is generally more convenient to have the 
units themselves marked by a short line, with a longer 
line for each fifth division and a still longer one at each 
tenth division. This necessary variation in length is 
effected by an ingenious device contained in the tool 
head. The head is formed with a slide to which the tool 
holder is attached, the slide being reciprocated by the 
lever previously referred to. The action of the tool is 
thus similar to a hand-operated slotting machine. The 
slide is spring-loaded so that the upward, or return, 
stroke is automatic, the tool moving upwards as soon 
as the downward pressure on the lever is released. The 
slide carries a stop-rod, seen projecting from it to the 
left of the lever, and this rod is adjustable in an axial 
direction and forms one element of the stroke-control 
device, the other element being a barrel with which the 
end of the stop-rod makes contact at each stroke of the 
tool. The barrel is provided with a ring of teeth with 
which a pawl attached to the slide lever engages. 
Every stroke of the lever therefore rotates the barrel 
one tooth space. 

The greater part of the barrel periphery has an 
unbroken surface, but at the desired intervals, in line 
with the appropriate teeth, there are recesses of different 
depth. Supposing the barrel to have 10 teeth, there 


may be a recess at the fifth tooth and a deeper one at | 
the tenth tooth. For the first four strokes of the cutter, | 


the stop-rod comes up against the unbroken surface of 


the barrel each time and four short marks are cut, the | 


table being indexed between the cutting strokes by 


means of the long vertical lever. By the time the | 


fifth stroke has been reached the barrel has been 
rotated so that a recess in its surface comes into line 
with the stop rod. The slide, in consequence, makes a 
longer stroke and cuts a longer line. The next four 
strokes will again be short and the tenth stroke longer 
than that le at the fifth stroke. Continued rotation 
of the barrel repeats the sequence. It will be realised, 
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tion than might appear at first sight. If graduations 
along a line are required the machine can be constructed 
| with a table having a longitudinal traverse instead 
of a rotary motion. 

The circular table, it will be seen, has radial T-slots, 
so that work can be attached by clamps in the usual 
manner. The centre is fitted with a hardened and 
ground steel bush with a hole of No. 3 Morse taper to 
take mandrels as an alternative method of securing 
the work. The slotted disc seen in place in the illustra- 
tion is attached in this manner. Incidentally, the 360 
divisions on it, with longer fifths and tenths, were 
cut in 7 minutes. Accuracy in indexing is, of course, 
essential and this is ensured by care in constructing 
the toothed indexing disc and by a braking mechanism 
holding the table steady during the cutting strokes. 
The saddles of the arm and tool head are locked in place 
on their respective slides by the short levers shown. 
The saddles run on dovetailed ways and have adjust- 
able gibs for taking up wear. The way surfaces are 
finished by hand scraping. The vertical adjustment of 
the arm on the column permits a wide variation in the 
| depth of the work, and the horizontal adjustment of the 


| tool saddle along the arm allows for variations in dia- 


meter up to the limit already stated. These movements 
are, of course, for setting only ; in operation the machine 
is worked by alternate manipulation of the indexing 
lever and the slide lever. 








ENGINEERING TRAINING SCHEME FOR INDIANS.—Up 
till the present, 254 Indians have been sent to England 
to undergo training in engineering workshops under the 
scheme promoted by the Minister of Labour and National 
| Service Of these, some 200 have completed their training 
j}and have returned home. They are drawn from all 
| communities in India. 


LOSSES DUE TO FIRES IN THE BRITISH ISLES.—The cost 
| of the direct damage due to fires in Great Britain and 


therefore, that any desired variation in the lengths of | Ireland, during July, was estimated to be 607,0001., 


the graduations can be obtained by fitting an appro- 
priate barrel and that the actual length of the mark, 
as distinct from the relative length, can be varied, 
with any barrel in use, simply by adjustment in the 
axial direction of the position of the stop-rod. The 
machine is thus considerably more flexible in opera- 





compared with 810,0001. in June and 419,000. in July, 
1942. For the first seven months of the present year 
|} the total loss due to fires was 5,439,000/., against 
| 8,971,0001. for the corresponding period of 1942. The 
| above figures relate to fires other than those caused by 
ehemy action. 


PLUG GAUGES WITH BALL ENTRY. 


Tue illustrated description of a plug gauge th 
entering end of which was fitted with a ring cf balls, 
given in ENGINeerRine, vol. 154, page 196, (1942), 
may be referred to in connection with some furthe: 
developments which have taken place. The ring of balls 
was adopted in order to overcome the difficulty of 
inserting fairly large plug gauges into the holes to be 
checked, as it is not always certain that work rejected 
as being too small in bore is really so, or whether the 
resistance to the gauge entry is caused by jamming 
owing to faulty alignment during its presentation. A 
recent accessory to make the “ Emmerton ”™ self-align- 

|ing gauge, referred to above, more useful has been 
introduced by the makers of the gauge, Messrs. British 
Timken, Limited, 65, Cheston-road, Aston, Birming- 
ham, 7. This accessory consists of a light stand with 
a sloping face on which are mounted a “go” plug 
gauge, with the cap which holds the balls in place 
painted green; and a “not go” plug gauge having 
the cap painted red. The stand can be placed on a 
bench, but is not secured to it in any way. The 
operator advances the work to be inspected to the 
plug gauge. If the bore is correct the weight of the 
| stand is sufficient to keep it in place while the work is 
| being slipped on the gauge. If, however, pressure is 
required to force the work on to the gauge, the stand 
| is pushed back on the bench and the operator is thus 
automatically advised that the bore is probably too 
small. The principle of the gauge with a ball-entry 
has recently been extended to ring gauges for measuring 
diameters, and a further development is a double-ended 
|“ go” and “ not go” plug gauge of a size much 
smaller than those intended for bench use and, owing 
| to its size and weight, more easily handled. 





| 





THE IRON AND STEEL INSTITUTE.—As previously an- 
nounced on page 108, ante, the annual autumn meeting 
of the [ron and Steel Institute will be held on Thursday, 
October 14. We are now informed that sessions for the 
transaction of official business and the presentation and 
discussion of papers will be held at 11 a.m. and 3 p.m., 
at 4, Grosvenor-gardens, London, S.W.1, and that a 
luncheon for members will be given at the Dorchester 
| Hotel, Park-lane, London, W.1, at 1 p.m. Further 
| details will be made known in due course. 
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STEEL-RING HARDENING MACHINE. 


MESSRS. SHORTER PROCESS COMPANY, LIMITED, SHEFFIELD. 


Fie. 2. BuRNER, QuENCHING EQUIPMENT, AND ConTROL PANEL. 








Fie. 3. Tries anp Lomt SwIitcHEs. 


MACHINE FOR HARDENING 
STEEL RINGS. 


On page 447 of our 154th volume (1942) we made 
a brief allusion to the Shorter type T.1 turntable 
machine for the hardening of large-diameter circular 
steel roller paths for cranes, excavators and other 
machines. We pointed out that, previously, this 
work had been done by mounting the heating and 
quenching equipment on a movable head travelling 
over the circular path, but that this method had been 
superseded by mounting the rings to be hardened on a 
turntable which was rotated relatively to a stationary 
burner head and control panel. We are now able to 
give some particulars of the T.1 machine, which 
operates on the same principle as other machines 
made by the Shorter Process Company, Limited, 

Celtic Works, Savile-street East, Sheffield, 4, namely, 
| the controlled local heating of the steel surface to 
; be hardened by oxy-acetylene, or similar fuel-gas, 
| burners, followed by immediate water quenching. 
|The machine, which is illustrated in Figs. 1 to 3, 
|consists of a vertical headstock shaft, with catch 
| plate, on which are fitted the jigs holding the work 
|in position. The shaft is rotated, through a flexible 
| coupling and a 4,900 to 1 reduction gearbox, by a 110- 
| volt direct-current variable-speed motor supplied from 
|a Ward-Leonard set which controls the speed. As 
|is the case with other Shorter machines, the speed 
|control is required to be extremely accurate. The 
| Ward-Leonard set consists of a driving motor appro- 
| priate to the current supply, coupled to a direct- 
| current generator with a separate exciter mounted on 
| the same shaft. The burner and quenching equip- 
|ment are carried on a tool post and bracket, seen in 
| Fig. 2; these are adjustable in all directions so that 
| angular paths on the rings can be treated as well on 
| horizontal paths. Moreover, as will be clear from Fig. 2, 
the hardening equipment can be moved along the bracket 
arm and clamped in position to suit the diameter 

of the work. Rings of diameters ranging from 1 ft. 

| up to 9 ft. 4 in. can be treated in the machine. Ad- 
jacent to the tool post is the control panel on which 
| are mounted oxygen and fuel-gas regulators, a solenoid- 
|operated duplex gas valve and electrical control 
apparatus. Arranged on the outside of the vertical 
headstock shaft housing are pads carrying radially- 
| dispersed arms supporting a galvanised-steel circulating- 
| water pan, which is provided with a water outlet. The 
| bed-plate of the machine is built up of mild-steel plate 
| and rolled-steel joist sections. 

The vertical headstock shaft rotates in phosphor- 

| bronze bearings and the weight of the steel ring under 
| treatment is carried by a large thrust bearing. This 
| bearing is capable of taking a vertical thrust of up to 
| 24 tons, the load being equally distributed on the jigs. 
| All bearing housings are suitably sealed to prevent 
the entry of water. A regulating handle for con- 
| trolling the rotation of the headstock shaft, the speed 
of which may be regulated between 0-0058 r.p.m. 
and 0-058 r.p.m., is mounted on the control panel, 
together with push buttons marked “ gas on,” “ gas 
off,” “traverse start,” “traverse stop,” “inch,” 
‘“* Ward-Leonard set start,” ‘“‘ Ward-Leonard set stop,” 
and “emergency stop.” A switch for reversing the 
traverse is also provided on the panel. Mounted upon 
a circular plate fitted under the catch plate are trips 
operating limit switches which control the rotation of 
the turntable and the opening of the solenoid-operated 
gas vale. The limit switches, which are best shown in 
Fig. 3, are supported on the base of the water pan, 
and are watertight. 

The sequence of operations involved in the harden- 
ing of a steel ring is as follows: After the work has 
been placed in position, the Ward-Leonard set is 
started up by push-button and the “ gas on” button 
is pressed. This lights up the burner and after a 
certain “‘ dwell” period which allows the heat gene- 
rated by the gases to soak into the steel, the “ start 
traverse’ button is pressed and the turntable begins 
to rotate. When the table has revolved through 
nearly 360 deg., the trip switch stops the machine and 
closes the gas valve, thus extinguishing the burner. 
The object of stopping the rotation of the ring before a 
complete revolution has been made is, of course, to 
prevent the steel surface at the starting point from 
being subjected twice to the hardening treatment, but 
the whole of the surface of the ring under treatment can 
be hardened without any overlapping. When desired, 
the automatic operation of the turntable can be dis- 
pensed with and the treatment carried out by push- 
button control. 











Wor«gsHOP CHART FOR CARBIDE TOOLS.—Messrs. 
Thos. Firth and John Brown, Limited, Atlas and Norfolk 
Works, Sheffield, 1, have sent us a copy of their “‘ Mitia ”’ 
carbide grade colour chart. This gives the colour sym- 
bols of the various grades of “ Mitia”’ carbide and the 
recommended field of application of each grade. Some 
notes on the care and maintenance of the carbide tools 
are also included. 
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GLASS FOR PRECISION][GAUGES. 


A sHorT reference was made on page 495 of our 
issue for June 18, 1943, of the development in the 
United States of plug gauges and ring gauges made 
of glass, the primary object of the use of this material 
being to conserve the steel which would otherwise be 
required. It may now be recorded that at an exhi- 
bition recently organised by the Ministry of Supply 
some glass gauges used in the manufacture of small 
arms ammunition were displayed, these gauges being 
made from a British product, “‘ Hysil,”” manufactured 
by Messrs. Chance Brothers, Limited, Smethwick. 
“ Hysil” glass is a hard borosilicate, and, in order 
to enable its properties to be estimated, the corre- 
sponding data are given, in addition to those of steel 
for a soda-lime glass, which is employed in making 
bottles and jam jars, pressed ware, plate glass and 
sheet glass, the composition, however, varying some- 
what with the class of the part and with the method of 
manufacture. 

One of the most important requirements for a gauge 
is resistance to wear. It is not claimed that Hysil is 
wholly resistant to abrasion, though it is from twice to 
two-and-a-half times as resistant in this respect as 
soda-lime glass. The continued use of a glass gauge is 
bound to lead to wear of the surface, but the amount 
of wear is stated to be less with Hysil than with most 
other glasses. Resistance to abrasion is not increased 
by the process of toughening, and glass compared with 
iron or steel is more rapidly removed by abrasives, 
whether these are applied deliberately or accidentally. 
Where no abrasive is present, the “ wearing "’ proper- 
ties of the glass are comparable with those of the hardest 
steels. Moreover, glass does not require heat treatment 
to give it a hard surface and it is free from creep after 
grinding. No satisfactory method of measuring the 
hardness of glass has been devised, but Moh’s scale of 
hardness, as used by mineralogists, may be taken as a 
guide. In this scale, ten minerals are arranged and 
numbered in an order in which one can be scratched by 
that bearing a higher number than itself. The numbers 
range from talc (1) to diamond (10). Hysil on this scale 
falls between No. 6 (orthoclase) and No. 7 (quartz), 
hardened steel lying between No. 7 and No. 9 (sapphire), 
but generally below No. 8 (topaz). The softer glasses 
may be scratched by orthoclase, but this mineral, as just 
indicated, may be scratched by the harder glasses. 

Brinell hardness figures cannot be applied to glass, 
though the depth of indentation under load without 
fracture has been occasionally used as a method of 
expressing its hardness. This indentation may be 
calcula from the values of Young’s modulus and 
Poisson’s ratio and the average limiting load may be 
calculated from the average tensile strength. The 
following figures for Young’s modulus are given as a 
matter of interest: Hysil 0-85 x 107 Ib. per square 
inch ; soda-lime glass, 0-95 x 10? lb. per square inch ; 
steel, approximately 3 x 10’ per square inch. Com- 
pared with a steel gauge, the resistance of a glass gauge 
to impact is negligible ; it will be realised that no glass 
is bent or distorted by impact; it is either unaffected 
or broken. Hysil is slightly more resistant to impact 
than soda-lime glass, but not sufficiently so to place a 
gauge made from Hysil in the same category as a steel 
gauge in respect of impact. 

The low thermal conductivity of glass compared 
with that of steel is an asset of considerable value in 
the glass gauge, since the type of gauges concerned are 
handled freely and apart, from the warmth of the hand, 
they may be placed in contact with a warm article. 
The resultant expansion of the gauge depends on 
the relative conductivity of the material from which 
it is made. Comparative figures, in B.Th.U. per square 
foot per hour for a temperature gradient of 1 deg. F. 
per inch of thickness, are :—Hysil, 7; soda-lime 
glass, 6-5; steel, approximately 300. As regards 
thermal expansion in actual practice the temperature 
range within which work is inspected is small. Com- 
parative figures for the thermal expansion coefficient 
per 1 deg. F. change of temperature are :—Hysil, 
1-85 x 10-*; soda-lime glass, 4-8 x 10-*; steel, 
approximately 6 x 10-*. It is stated that Hysil can 
be cooled about three times as rapidly as flint glass, 
so that there should be no danger of fracture due to 
sudden changes in temperature. As compared with a 
steel gauge, the glass gauge is much lighter. Compara- 
tive figures, in ounces per cubic inch, are :—Hysil, 
1-30; soda-lime glass, 1-45 ; steel, approximately 4-5. 








MINERS’ WELFARE NATIONAL SCHOLARSHIPS AND 
EXHIBITIONS.—The Ministry of Fuel and Power have 
announced that the trustees of the Miners’ Welfare 
National Scholarships and Students’ Exhibition Funds 
have awarded 19 scholarships and nine exhibitions this 
year. The Scholarship Scheme has now been in operation 
for 16 years and the Exhibition Scheme for eight years. 


INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Graduate to Associate Member.—Gilbert Aldred, B.Sc. 
(Eng.) (Lond.), London; Robert Graham Baines, 
Stoke-on-Trent; Gordon Meyler Baker, B.Se. (Dur- 
ham), Newcastle-upon-Tyne; Allan Muir Baxter, 
M.Se. (Cantab.), Havant; Eric Stuart Booth, M.Eng. 
(L’pool.), Leeds; Captain John Walter Bramhall, 
R.E.M.E., Sheffield; 2nd Lieut. Allan Harold Charl- 
ton, R.E.M.E., Newcastle-upon-Tyne; Harold Crye, 
Manchester; William Richard Currie, Liverpool ; 
Dudley Charles Du Toit, Pretoria, 8. Africa; John 
Fletcher, B.Sc. (Manch.), Rochdale ; Edward Wensley 
Gray, B.Sc. (Witwatersrand), Nigel, 8S. Africa; Major 
George Edmund Gray, R.E.M.E., Bombay; Ernest 
Martin Haines, Pinner; Derek Handley, B.Sc. (Eng.) 
(Lond.), London; Denis Edward Scott Harbottle, 
Wells; Edmund Harding, Ayr; Frederick Hardy, 
Sheffield; Hubert Sterland Haslam, M.Eng. (Shef- 


field), Worksop ; John Hindmarsh, B.Sc. (Eng.) 
(Lond.), Edinburgh; William Hird, Ascot; George 
Steedman Hislop, Ph.D. (Cantab.), B.Sc. (Eng.) 


(Lond.), Amesbury ; Martin Holmes, London ; Thomas 
Mundie Hutchison, B.Sc. (Aberdeen), Aberdeen ; 
Lieut. (E.) Kenneth John Jarvis, B.Se. (Manch.), 
R.N.; Gwilym John Jenkins, M.A. (Cantab.), Winger- 
worth, Derbyshire; George Wilfrid Mullett, Wh.Sc., 
Strood; Denis William Peacock, Derby ; Robert Leon 
Sauvee, London; Leonard Arnold Smart, Wednes- 
bury; John Kenneth Smith, Leeds; Captain Philip 
Thomson Thomson-Walker, M.A. (Cantab.), R.E. ; 
Orlando Augustus Widger Walden, Coventry; David 
Brettell Whitehouse, Birmingham; Harry Williams, 
Darlington ; Albert Henry Willis, B.Sc. (Eng.) (Lond.), 
Staines. 
INSTITUTE OF MARINE ENGINEERS. 

Member.—William Stafford Blenkinsop, Darlington ; 
John Harwood Clarke, London, 8.W.20; Major- 
General John Scott Crawford, Richmond; William 
Dalrymple, London, W.5; David Shaw Edgar, Green- 
ock; Francis Vincent Everard, Birmingham; Robert 
William Grant, Liverpool; Thomas Sidney Hill, 
Liverpool; Louis James Jackson, Cairo; William 
jreener Jackson, Middlesbrough; John Portanier, 
Hull; Henry John James Redwood, Bath; Folkert 
Albert Willem Roorda, London, W.9; David Scott, 
Ilford ; Douglas Ralph Weaver, Wallasey. 

Associate Member to Member.—Ernest Alfred Lanyon 
Nicholas, Barrow-in-Furness ; George Sidney Selman, 
Southampton. é' 

Associate to Member.—John McDonald Paterson, 
Edinburgh ; Henry Carmichael Williamson, Bombay ; 
Leslie Williamson, Sutton Coldfield, Birmingham. 

Associate Member.—Alexander Muir, Dunfermline ; 
William White, Hartlepool. 





BOOKS RECEIVED. 


United States Geological Survey. Bulletin No. 932/B. 
Geophysical Abstracts 105. April to June, 1941. Com- 
piled by W. AYVAzoGLOvV. Washington: Superinten- 
dent of Documents. [Price 10 cents.] 

United States Geological Surrey. Professional Paper No. 
197-A. Alkalic Rocks of Iron Hill, Gunnison County, 
Colorado. By Esper 8. LARSEN. Washington : 
Superintendent of Documents. [Price 40 cents.) 

United States Geological Survey. Water-Supply Paper 
No. 880. Surface Water Supply of the United States, 
1939. Part 10. The Great Basin. Washington : 
Superintendent of Documents. [Price 25 cents.) 

State of Illinois. Department of Registration and Educa- 








tion. State Water Survey Division... Bulletin No. 34. 

Sandstone Water Supplies of the Joliet Area. Urbana, 

Illinois, U.S.A.: State Water Survey Division, State 

of Illinois. . 

Wrought Light Alloys Development Association. Informa- 
tion Bulletin No. 5. Fusion Welding of Wrought 
Aluminium Alloys. Union Chambers, 63, Temple-row, 
Birmingham, 2: Offices of the Association. [Price 1s.) 

Elementary Handbook of Aircraft Engines. By A. W. 
JUDGE. London: Chapman and Hall, Limited. 
[Price 12s. 6d. net.) 

Report of the Astronomer Royal to the Board of Visitors of 
the Royal Observatory, Greenwich. Read at the Annual 
Visitation of the Royal Observatoryy June 5, 1943. 
London: The Astronomer Royal, The Royal Observa- 
tory, Greenwich, 8.E.10. 

Ministry of Fuel and Power. Committee on the Efficient 
Use of Fuel. Fuel Efficiency Bulletin No. 17. The 
Insulation of Furnaces. London: Ministry of Fuel 
and Power, Westminster House, Dean Stanley-street, 
Westminster, S.W.1. [Gratis.) 

The Building Industries National Council. The Building 

of a New Britain. The Building Industries’ Responsi- 


PERSONAL. 

Mr. W. 8S. Ruan, vice-president in charge of sales of 
the Consolidated Mining and Smelting Company of 
Canada, Limited, Montreal, has been appointed a director 
of the Amalgamated Metal Corporation, Limited, London, 

Sm Davip MitngE-Watson, LL.D., D.L., Governor and 
managing director of the Gas Light and Coke Company, 
has been made chairman of the Council of the Assoc!ation 
of Gas Companies, a new association of 250 gas unier- 


takings operating in the United Kingdom. 

The Ministry of Fuel and Power announces that Mr. 
P. G. Hysiop has ceased to be a member of the Coal 
Commission on the expiry of his term of office and that 
Lt.-Cot. J. A. 8. Rrrson, D.S.O., O.B.E., B.Sc., has been 
appointed a part-time member of the Commission to fil] 
the vacancy. 

Mr. C. B. MrTcaLFe DALE, M.I.A.E., has been ap- 
pointed chief engineer of the Engine Division of Messrs. 
The Brush Electrical Engineering Company, Limited, 
and their subsidiary companies, Loughborough, on the 
resignation of Mr. H. V. SENIOR, who becomes consultant 
to the company. 

Mr. G. 8. McLay has been appointed a director of 
Messrs. Davy and United Engineering Company, Limited. 

Messrs. KRYN AND LAny (1928), Lirrep, Letch- 
worth, Hertfordshire, have changed their name to 
K. aNnD L. STEELFOUNDERS AND ENGINEERS, LIMITE! 

Messrs. Horace Boor aND PARTNERS, LiMirep, 
consulting engineers, inform us that their office at 
Clarefield Court, Pinkney’s Green, Maidenhead, Berk- 
shire, has now been closed and that all communications 
must now be addressed to 22, Martin-lane, Cannon-strv«t, 
London, E.C.4. (Telephone: MANsion House 3501.) 

Messrs. BEN TRANSPORT, LIMITED, 7, The Parade, 
Hounslow West, Middlesex, have informed us that as 
their name implies a transport organisation and as a 
certain amount of confusion has arisen out of this, 
they have changed their name to B.T.L. Propvuctrs, 
Liwtrep. There will be no change in the constitution, 
directorate or activities of the company, and its address 
also remains unaltered. 

Mr. A. E. Catver, Commodore Chief Engineer of 
Royal Mail Lines, Limited, London, has retired after 
41 years’ service, and Mr. H J. Grinyer, O.B.E., chief 
engineer, 8.S. Andes, is succeeding him. 

Sm Cecrm. Graves has resigned his post as Joint 
Director-General of the British Broadcasting Corporation 
and the Board of Governors have appointed Mr. ROBERT 
Foor, the remaining Joint Director-General, as sole 
Director-General and chief executive officer of the Cor- 
poration. Sim NOEL ASHBRIDGE, at present Controller, 
Engineering Division, has been appointed Deputy 
Director-General but will remain chief adviser to the 
Corporation on engineering matters. Mr. H. Brsnor 
has been appointed Controller of the Engineering Divi- 
sion and Mr. R. T. B Wrwy, Assistant Controller. 





Bicoton CovERED WrReE.—A leafiet giving technical 
data on Bicolon covered wire has been issued recently by 
Messrs. British Insulated Cables,.Limited, Prescot. 
The covering used is in the form of a film of a complex 
organic substance based on Nylon, and the data given 
include tables of the comparative behaviour of Bicolon 
and other covered wires under conditions intended to 
test ita dielectric properties ; forexample, exposure, after 
impregnation, to water, petrol and transformer oil. The 
mechanical qualities are also fully discussed, including 
resistance under jerk, twist, bend and roll and twist tests ; 
also resistance to solvents and chemical attack. It is 
stated that the covering film can be dried and impreg- 
nated by the usual methods and is compatible with most 
proprietary varnishes. 


THe ConTROL or INDUSTRIAL ELECTRICAL EQuiP- 
MENT.—The Directorate of Industrial Electrical Equip- 
ment, Machine-Tool Control, Ministry of Supply, an- 
nounces that a special form of licence, under the Control 
of Industrial Electrical Equipment (No. 1) Order, 1943, 
will be made available to electrical contractors and whole- 
salers normally engaged in re-selling industrial electrical 
equipment. By means of this they will be empowered 
to acquire equipment for the purpose of re-sale against 
properly authorised contracts already placed with them. 
This removes the necessity for individual applications 
for licences in those instances in which the contractor 
or wholesaler, as part of his‘normal business, is supplying 
electrical equipment to a person authorised to acquire it 
under the terms of the above Order. Electrical traders 
who are members of the Electrical Contractors’ Associa- 
tion or the Electrical Wholesalers’ Federation will receive 
full information regarding the arrangement from their 
respective associations. Applications should be made to 
the Directorate of Industrial Electrical Equipment, 





bility for Reconstruction. By B.S. Townror. Revised 








The total number of awards to date is 249 scholarships 
and 85 exhibitions. 





edition. London: The Building Industries National | 
Council, 110, Bickenhall Mansions, W.1. 





through the association. Contractors and wholesalers 
who are not members of either association may, if they 
wish, apply to one of them or to the Directorate. 
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NOTES FROM THE NORTH. 
GLasacow, Wednesday. 

Scottish Steel Trade.—There is no slackening in Scottish 
works, as orders are still in excess of production. If the 
present programme is completed before the end of the 
year the steelmakers will achieve a new output record. 
The only hindrance appears to be the coal position. The 
shortage is mainly in the bituminous sorts as there are 
ample supplies of hard coke. Plates continue in heavy 
demand, and the re-rolling mills are operating at full 
capacity. The supply of special and alioy steel is 
still barely equal to the demand. There has been an 
improvement in the light-castings industry and the de- 
mand for castings for heating apparatus and for war 
purposes is fairly strong; the position is similar with 
regard to castings for the engineering trades. Market 
quotations are unchanged and are as follows :—Boiler 
plates, 171. 128. 6d.; ship plates, 16/1. 3s.; sections, 
15l. Xs.; medium plates, } in. and thicker, rolled in 
sheet mills, 211. 15s.; black-steel sheets, No. 24 gauge, 
221. 15s.; and galvanised corrugated sheets, No. 24 
gauge, 261. 28. 6d., all per ton, for home delivery. 


Malleable-Iron Trade.—There is no new feature in the 
malleable-iron trade and prices remain as follows :— 
Crown bars, 151. 12s. 6d.; No. 3 bars, 131. 128. 6d.; 
No. 4 bars, 131. 17s. 6d. and re-rolled steel bars, 171. 15s., 
all per ton, for home delivery. 


Scottish Pig-Iron Trade.—Low-grade native ores are 
in normal supply and it is reported that larger quantities 
of high-grade ores are being received from overseas. It 
is expected, therefore, that hematite and low-phosphorus 
iron supplies will soon be increased. Market prices are 
unchanged and are as follows :—-Hematite, 61. 18s. 6d. 
per ton; basic iron, 61. 0s. 6d. per ton, both delivered at 
the steelworks ; foundry iron, No. 1, 61. 5s. 6d. per ton, 
and No. 3, 61. 38. per ton, both on trucks at makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The few new features noticeable in 
the iron and allied trades are satisfactory. The produc- 
tion continues exceptionally large and promises to be 
adequate for the heavy demands for needs of national 
importance. Extensive allocations of commodities have 
been obtained, by priority buyers, for supply over the last 
quarter of the year, involving the continued maximum 
make of certain commodities. The output of one or two 
descriptions of material, however, is rather in excess of 
demand. Ample supplies of native raw materials are 
readily obtainable and a welcome rise in the imports 
of high-grade overseas ores permits an increase in the 
production of those commodities the shortage of which 
has necessitated the strict control of distribution and 
considerable use of substitutes for some time. Deliveries 
of semi-finished and finished descriptions of material are 
well maintained. 


Foundry Iron.—The production of foundry pig is 
sufficient to enable some additions to be made to the 
small tonnage stored for emergencies. The output of 
Cleveland qualities, however, is still very limited and 
irregular but merchants are able to supply North East 
Coast founders with adequate parcels of satisfactory iron 
from other producing areas. 


Hematite and Low-Phosphorus Iron.—Further expan- 
sion of the make of hematite and various grades of low- 
phosphorus iron has followed the better supply of 
imported ores but the increased outputs are not sufficient 
to permit the strict control of tonnage distribution and 
use of substitutes to be relaxed. Considerable quantities 
of refined iron continue to be included in furnace mix- 
tures in place of hematite. 


Manufactured Iron and Steel.—There is no shortage of 
semi-finished iron and steel. Stocks are rather lower 
than is desirable but deliveries are good and re-rollers 
are now receiving supplies of home-produced steel semies 
in parcels which are almost sufficient to keep the mills 
operating at full capacity without drawing on the light 
stocks of imported material. Manufactured-iron firms 
are well employed and have fairly satisfactory order 
books. There is continued pressure for all descriptions 
of special and alloy steels to meet the increasing require- 
ments of aircraft factories, armament and munition 
werks. The lange production of carbon steels is also fully 
taken up. Heavy steel joists are availabl. for fairly early 
delivery but other categories of finished steel are sold to 
an extent that prohibits the acceptance of new orders 
for delivery before the early pa.t of next year. Plates, 
light sections and esheets are still in heavy demand, as 
also are rails, rail chairs, pit props and colliery roofings. 

Scrap.—Good heavy steel scrap and tue better grades 
of cast-iron scrap are in considerable demand. Users 
are’well bought but are expecting the heavy consumption 
to be maintained and are desirous of building up stocks. 

















NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Members of managerial staffs are still 
doing double duty in various works while others are on 
holiday, and thus a strain is imposed which militates 
against normal working and affects production, but the 
early part of September will probably see a return to 
normal war-time conditions. The accumulated stocks of 
raw and semi-manufactured materials have been drawn 
upon considerably during August, and more buying is 
imminent. August bas provided opportunities for deal- 
ing with numerous small orders which had accumulated 
at the rolling mills, and some steel users have been 
surprised to receive deliveries of orders placed as long as 
twelve or eighteen months ago. The rolling mills had 
given prior consideration to larger orders necessitating 
less frequent changes of rolls, and as those orders have 
been worked off, attention has been given to ‘smaller 
orders. This illustrates the easier supply position which 
has been developing gradually for some time, and in- 
dicates that more attention will be available for com- 
mercial lines of production. Steel manufacturers and 
makers of a variety of steel products are employing their 
research and technical departments in devising means 
for dealing with home and export trade, and are equipping 
themselves for the cultivation of overseas markets again. 
Strong efforts are being made to accelerate deliveries, to 
colliery concerns, of steel materials and equipment re- 
quired for the repair of colliery machinery and for the 
installation of additional machinery. Spare parts are 
now in better supply, and it is hoped in this way to 
reduce the delays due to breakdowns. 

South Yorkshire Coal Trade.—More pit holidays, in- 
cluding Barnsley Feast Week, have reduced the available 
supplies of coal, and constant direction is imperative 
to ensure the delivery of supplies to essential under- 
takings. The drain upon house-coal supplies to supple- 
ment deliveries of steam coal is inconveniencing the 
retail merchants who cannot keep pace with the demands 
for winter stocks. Best South Yorkshire hards, and 
washed and graded steam coal are earmarked for con- 
siderable periods, and non-essential users have to go 
short. More outcrop coal is becoming available and this 
is helping to supplement the supplies of pit coal. The 
demand for gas coal is strong, as also is that for washed 
smalls. Coking coal finds a ready outlet, and the make of 
coke is at a high level, permitting the accumulation to 
some extent of reserve stocks, and resulting in an easier 
price tendency. 





INDUSTRIES IN RHOpESIA.—The High Commissioner 
for Southern Rhodesia in London informs us that a small 
factory in Bulawayo has commenced to manufacture 
cutlery and surgical instruments from steel produced 
in the Colony. Other works which are expected to begin 
operations shortly will produce électric batteries, bicycle 
tyres and belts. An important step is the appointment 
of Dr. P. C. Lloyd as technical adviser to a committee 
which investigates the possibilities of establishing new 
industries in the Colony and reports on them to the 
Government. 





CONTROL OF MACHINERY, PLANT AND APPLIANCES.— 
The Board of Trade have issued the Machinery, Plant 
and Appliances (Control) (No. 5) Order, 1943 (S.R. & O. 
1943, No. 1166. price 1d.). This amends the No. 3 
Order (S.R. & O. 1942, No. 2487) and the No. 4 Order 
(S.R. & O. 1943, No. 536) so that manufacturers of 
machinery and plant which are subject to control may 
henceforth make arrangements to supply such goods, 
subject to obtaining any licences which may be required 
before actually supplying the goods. Hitherto not only 
supply, but agreement to supply, had been illegal unless 
a licence had been obtained beforehand. The pro- 
visions of Nos. 3 and 4 Orders, as regards actual supply, 
however, remain unaltered and the existing arrangements 
for licensing exports of machinery and appliances are 
unaffected by the new No. 5 Order. 





Toe INSTITUTE OF MeTAIS.—As recorded in our 
columns on page 89, ante, the 35th annual autumn meet- 
ing of the Institute of Metals will be held at 4, Grosvenor- 
gardens, London, S.W.1, at 3 p.m., on Wednesday, 
September 22. We have now received further particulars 
regarding the meeting. After the conclusion of the 
formal business, which will include the nomination of 
officérs for 1944 and an announcement of the election of 
members and student members, four papers will be pre- 
sented and discussed. These will comprise “ New 
Methods for the Examination of Corroded Metal,” by 
Mr. F. A. Champion; “ The Surface Protection of Mag- 
nesium Alloys,” by Mr. N. Parkinson and Dr. J. W. 
Cuthbertson; “‘ The Structure of Rolled and Annealed 
Aluminium as Revealed by X-Rays,” by Mr. E. E. 
Spillett; and “ Directional Characteristics of Single- 
Texture-Structure Copper Strip,” by Dr. Maurice Cook 
and Dr. T. Ll. Richards. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor uot later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF PRODUCTION ENGINEERS.—Coventry 
Graduate Section: Monday, September 6, 6.45 p.m., 
Coventry Technical College, Coventry. Lecture: “ The 
Trdining and Prospects of the Young Prodfiction En- 
gineer,” by Mr. F. P. Liebert. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
September 7, 6.15 p.m., The Royal Society of Arts, 
John Adam-street, Adelphi, W.C.2. General Meeting. 
“Performance Characteristics of Steering Gears and 
Some Notes on the Application of Steering Gears to 
Vehicles,” by Mr. H. N. Charles. 

INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Thursday, September 9, 3 p.m., The 
South Wales Institute of Engineers, Park-place, Cardiff. 
Lecture: ‘“‘ Generation and Utilisation of Steam in the 
Heavy Industries: including an Outline of Proposed 
Graphical Methods for Determining Boiler Efficiency,” 
by Mr. G. E. Hider. 

JunIoR INSTITUTION OF ENGINEERS.—Friday, Sep- 
tember 10, 6.30 p.m., 39, Victoria-street, Westminster, 
8.W.1. Informal Meeting. ‘ The New Civilisation in 
China,”’ by Professor C. A. Middleton Smith. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Septem- 
ber 14, 5.30 p.m., The Institution of Mechanical Engi- 
neers, Storey’s-gate, St. James’s Park, Westminster, 
8.W.1. Presidential Address: ‘“‘ Experience Teaches : 
An Account of Some Difficulties Experienced with 
Machines and Men, with Some Reflections Thereon,”’ by 
Engineer Vice-Admiral Sir George Preece. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—A strike of 1,370 miners at 
the Penrikyber Colliery in the Aberdare Valley took 
place last week. Despite efforts by the Miners’ Federa- 
tion, the men remained idle throughout the week and 
were joined by miners from other collieries, a total of 
4,000 men being involved. The strike arose princi- 
paily from the fact that several colliers complained 
of being underpaid. Generally, however, the colliers at 
the colliery have been dissatisfied with the effects of the 
new price list in operation since the Powell Duffryn 
Asociated Company took over the colliery early this 
year. The strike, however, was called off by a mass 
meeting of colliers when they learned that their grievance 
had been settled at an inquiry, held on Tuesday, by Mr. 
William Jones, the Regional Fuel Controller, sitting with 
representatives of the owners and the miners. It was 
decided at the inquiry that the cases of alleged short 
payment of minimum wages, which were in dispute, 
should be made up. Mr. Jones is to continue his inquiry 
into conditions at Penrikyber colliery. Business on the 
steam-coal market was kept within narrow limits last 
week. There was agood demand forall the more favoured 
kinds, but in view of the heavy orders for these sorts 
already held by the collieries from the priority consumers, 
supplies were extremely limited. <A fair export trade was 
being handled. The principal customers were those in 
North Africa and the coaling depots, while some coals 
were being shipped to South America from which destina- 
tion there was a steady inquiry. The best large descrip- 
tions were in good demand, but supplies were only 
sparingly available for some months ahead and the tone 
was very firm. The sized classes were almost completely 
sold for a considerable time to come and the tone was 
very strong, while bituminous smalls were again only 
available in occasional smaljl parcels and these com- 
manded high figures. The best dry steam smalls were 
active and firm, but the inferiors were plentiful and 
dull. The home demand for coke and patent fuel 
was maintained. 

Swansea Steel-Sheet Indusitry—The weekly market 
report of the Incorporated Swansea Exchange states that 
there has been an improved demand from home con- 
sumers for both tin-plates and substitutes. A steady 
demand has set in for steel sheets, whigh, with the 
unfilled orders on makers’ books, keep the works busy. 
Most grades of iron and steel scrap are in good request. 
The prices of iron and steel products are unchanged and 
are as follows :—Standard quality coke tin-plates, per 
box of 108 Ib., containing 112 plates, measuring 20 in. by 
14 in., 29s. 9d., f.o.r. at makers’ works, for home con- 
sumption, and 30s. 9d. for export. Tin-plates carrying 
heavier coatings, 30s. and 30s. 44d. per box, f.o.r. at 
makers’ works, for home consumption. Unassorted tin- 
plate base uncoated plates, 25s. 9d. per box, f.o.r. at 
makers’ works. Galvanised corrugated steel sheets, 
No. 24 gauge, in bundles, 261. 2s. 6d. per ton, delivered. 
Steel-sheet and tin-plate bars, 12/1. 2s. 6d. per ton, 
delivered. 
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Offices for Publication and Advertisements 
35 i 36, Bedford Street, Strand, London, W.C.2. 
desire to call the attention of our readers to 
the tact that the above is the ad: dress of our Regis- 
tered ces, and that no connection exists between 
this Journal — other publications bearing some- 


what similar titles. 
TELEGRAPHIO “ ENGINEERING,” LESQUARE 
ADDRESS LONDO 


TeLerHons NomBeR—TEMPLE BAR 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 
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stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
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Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad 
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Thick paper copies £3 7 6 
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six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
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be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
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peng An eyed a Ant mg Alterations 
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at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to ‘‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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The Index to Vol. 155 of ENGINEERING, 
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be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 
applications. 
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FRIDAY, SEPTEMBER 3, 1943. 
Vor. 156. No. 4051. 
THE EDUCATION AND 


TRAINING OF ENGINEERS. 


To-pay Britain enters upon the fifth year of a 
war which has exposed this nation, and all that it 
stands for, to graver perils than any in which it 
has ever been engaged. Official spokesmen, from 
the Prime Minister downwards, constantly urge the 
dangers of undue complacency and point to the 
undeniable fact that, notwithstanding the loss of 
North Africa and Sicily, and an unparalleled blood- 
letting in Russia, the enemy still has mighty forces 
at his disposal and will take a great deal of evicting 
from the countries that he has over-run. The U- 
boat campaign has sustained severe setbacks, but 
that menace is still very real; the conquered 
peoples .re not yet in a position to cause serious 
military i.nxiety to their conquerors ; the increased 
bombing of enemy industrial resources has done 
vast damage, but those resources are still immense. 
In short, there is every reason why optimism should 
continue to be restrained by cold judgment; but, 
considering the situation. as impartially as possible, 
we feel quite confident that nowhere in the enemy 
countries or in enemy-occupied territories at the 
present time, are engineers, educationists, Parlia- 
mentarians and industrial administrators calmly 
discussing the forms of general and _ technical 
education that should be introduced after the war, 
and doing so with the quite unshaken conviction 
that the policy which they decide to adopt will be 
carried eventually into effect. That such discus- 
sions are being carried on in Britain, and without 
arousing the slightest feeling of incongruity, is 
perhaps the best commentary that could be offered 
on the present position of the war. 

The White Paper on Educational Reconstruction,* 
which was presented to Parliament by the President 
of the Board of Education, Mr. R. A. Butler, M.P., 
on July 29, was debated at some length in the House 
of Commons on that and the following day ;, and 
Mr. Butler’s motion (“‘ That this House welcomes 
the intention of the Government to proceed with 
educational reform, as evidenced in the White 
Paper on Educational Reconstruction ”) was eventu- 
ally agreed to. There is no occasion to discuss here 
the general proposals outlined in the White Paper 





83 to the intended beneficiaries. 


—unless, perhaps, to observe that the declared 
intention to abandon the term “day continuation 
schools” in favour of “‘ Young People’s Colleges ” 
is very poor psychology ; it would be hard to find 
a title less likely to commend these establishments 
What does invite 
immediate comment and criticism, however, is the 
almost incidental reference to technical education ; 
especially the revealing paragraph, in the appendix 
on “ The Financial Implications of the Proposals,” 
wherein it is stated that “the development of 
technical and adult education is not included among 
the matters to be dealt with in the first four-year 
plan,” in spite of the encouraging assurance, given 
in the third paragraph of the introduction, that 
“ opportunities for technical and adult education 
will be increased.” 

In various quarters, Mr. Butler’s conduct of the 
affairs of his department has drawn expressions of 
approval not enjoyed by many of his predecessors, 
but it is to be feared that, in the eyes of engineers, 
he blotted his copybook rather badly, some months 
ago, with the unfortunate remark that the man who 
had received a sound classical education could pro- 
bably “take the internal-combustion engine in his 
stride.” Possibly the remark was never intended 
to be taken seriously, but the very inadequate pro- 
vision for technical education in the White Paper 
rather suggests that it was; an impression which is 
reinforced by the pronounced classical bias of the 
Norwood Committee* and the astonishing perversion 
of British industrial history afforded by paragraph 66 
of the White Paper. To avoid any charge of affect- 
ing the sense by detaching sentences from their 
context, we will quote this paragraph in full. It 
states that “ From the point of view of the country’s 
manufacturing industry, agriculture and commerce, 
the training afforded by a system of part-time 
education in conjunction with employment is long 
overdue. The initial and natural advantages that 
gave this country, almost for the asking, its place of 
pre-eminence in world manufacture and world mar- 
kets have long been fading. More and more in the 
future will it be necessary to rely on the capacity, 
adaptability and the quality of our industrial and 
commercial personnel. Had fuller attention been 
given earlier to the all-important question of the 
training of young workers, some of the difficulties 
experienced by the Services and by industry during 
the present war would have been markedly less 
acute.” 

With the beginning and end of that paragraph we 
have no quarrel; but “‘ almost for the asking ”’ is a 
very long way from the truth regarding British 
industrial development. Other countries possessed 
every one of “ the initial and natural advantages ”’ 
to be found in these islands, and, in some cases, 
possessed them in even greater abundance. What 
they did not possess, or, at any rate, had not the 
good fortune to produce at exactly the opportune 
moments, was the long succession of mechanically 
minded and doggedly persistent pioneer inventors 
and engineers, from Newcomen, 200 years ago, to 
the Parsons of our own day, who forced the develop- 
ment of those resources upon an often reluctant 
nation in the face of every imaginable obstacle and 
many attempts at deliberate frustration: It is to 
them, primarily, and the private enterprise which 
backed them, that British “‘ pre-eminence in. world 
manufacture and world markets” has been due ; 
and it is to an assured provision of worthy successors 
to them that the Britain of to-day and to-morrow 
must look if the future is to hold any prospect of pre- 
eminence, or even eminence, in a world that is 
becoming ever more technical in life and outlook. 





That the Council of the Institution of Mechanical 
Engineers are of this opinion is clear from their 
memorandum on the subject of training for mechani- 
cal engineering, an abridgment of which is repro- 
duced on page 195 of this issue. In it they outline 
courses of training for professional engineers and 
craftsmen, and indicate the qualifications desirable 
in teachers of engineering subjects, with a detail 
which we believe to be considerably in advance of 
any similar proposals yet made; and suggest 
changes in the general organisation of such instruc- 
tion that should go far to meet the objections of 





* Cmd. 6458. London: H.M.Stationery Office. [Price 





6d. net.] 


* Curriculum and Examinations in Secondary Schools. 





London: H.M. Stationery Office. [Price 1s. 6d. net.] 
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those industrialists and technicians who, in the past, 
have criticised adversely the state of technical 
education in this country as compared with the 
facilities provided in other countries which have 
been, and must be expected to become again, the 
rivals of Britain in the world’s markets. Taken all 
together, the proposals may appear to be almost too 
sweeping for complete and simultaneous adoption ; 
but none of them, taken individually, can be re- 
garded as impracticable, many have been separately 
recommended in the past, and some few have been 
tried already, on a relatively small scale, with 
satisfactory results. In many respects, indeed, they 
afford a remarkably close parallel with the system 
under which British regular naval officers have been 
trained for years, the merits of which were so 
strongly emphasised, by a coincidence, in a broad- 
cast talk given on Friday last by Mr. Eric Kempson, 
_headmaster of the Royal Naval College, Dartmouth. 

Mr. Kempson’s objection to the existing system of 
general education was that it arbitrarily divided 
men and women into two classes, the more brainy 
and the less brainy, and that, from the age of 11 
years onward, these classes moved farther and farther 
apart; the more brainy to become administrators, 
teachers, lawyers, etc.,"and the less brainy to work 
by hand or machine. The more brainy make very 
few of the actual products of industry; but they 
direct those who do, even though they are often 
without first-hand knowledge of the work that they 
are directing. Meanwhile, everything tends to per- 
petuate and enhance the idea that manual work is 
second-rate; it lacks the status attaching to 
academic success, with the result that academic 
qualifications are regarded, with some reason, as 
the main road towards the fulfilment of the 
“natural and proper” ambitions, as Mr. Kempson 
sees them, for good pay, responsibility, and public 
service. His suggested remedy is that a true under- 
standing of labour should be inculcated by obliging 
everyone to labour with his hands or with machines 
in factories, as an essential part of his education, 
for a period of three years after leaving school, while 
continuing with part-time study. Thereafter, some 
would go to universities and colleges, and would 
be all the better equipped to profit by the teaching 
there. Others, who at present might enter uni- 
versities, would stay out, with advantage to them- 
selves and the universities. In other words, every 
man would undergo the system of combined ap- 
prenticeship and part-time or full-time academic 
instruction that is commonly considered most 
desirable for an engineer and, whatever his subse- 
quent position in life, could be reasonably expected 
to appreciate, much better than at present, the 
work, the ambitions and the feelings of those above, 
below, and level with him. 

We would not willingly be counted among those 
who deny that there are any advantages in a 
classical background, even (or, perhaps, especially) 
to an engineer. “ History,” it has been said, “ is 
philosophy teaching by examples”; and much of 
what is conveniently lumped together as “ the 
classics’ is but history, whether factual or em- 
balmed in legend. A. C. Benson used to tell of a 
Cambridge don who was wont to declare that there 
were three good reasons why a young man should 
acquire a sound knowledge of Greek: “ firstly, it 
enables him to read the Gospels in the language 
in which they were written ; secondly, it induces a 
very proper feeling of superiority over those who 
have not such knowledge ; and thirdly, it leads to 
positions of emolument.” There are other advan- 
tages, however, not to be assessed in terms of cash 
alone. Many competent engineers, even to-day, 
can testify from experience that a classical up- 
bringing need not be a handicap, but can be the 
source of a deep and enduring satisfaction ; though 
we suspect that even they would prefer not to leave 
the framing of technical education in the hands of 
too exclusively classical pundits. That danger 
would appear to be effectively obviated by the 
scheme put forward by the Institution of Mechanical 
Engineers. At the same time, it does not ignore 
those intangible qualities, so easy to recognise and 
so hard to define, which were well summed up by 
the anonymous American philosopher who said that 
“ Education is what you have left after you've 
forgotten all you ever learnt.” 








THE ENGINEERS’ WAR. 


As the war lengthens and the growing Allied 
resources permit it to be prosecuted with greater 
vigour, the difficulty of retaining a clear mental 
picture of the chief events, in their proper sequence, 
becomes correspondingly more acute. While the 
Eighth Army was entrenched at El Alamein and the 
world waited for the final thrust that would carry 
Rommel forward to the Nile, the tension was great 
enough, it seemed at the time, to impress the succes- 
sive moves of the opposed forces unforgettably on 
the memory ; yet already it is fairly safe to say that 
not one of ten “ men in the street ” could state with 
accuracy just when the tide turned decisively in 
favour of the Allies, and Rommel, instead of advanc- 
ing into Egypt, began the long retreat which ended 
in the complete elimination of the enemy forces in 
North Africa. Events have moved swiftly in the 
past twelve months, though not more swiftly than 
they did in the first year of the war; but it appears 
almost as though there is a definite limit to the 
number of individual stages that the memory can 
retain with distinctness and in their proper order, 
and, when that limit has been reached, all that 
can be done is to register a few broad impressions of 
the way in which the conflict has developed. 

The principal impression left by the past year, in 
spite of the success of the North African campaign 
and its subsequent extension into Sicily, the dis- 
appearance of Mussolini, and the vastly increased 
air offensive against Germany, is one of the domin- 
ance of the struggle in Russia, still immeasurably 
the most significant of the many stages on which 
the drama of the war is being unfolded. Beyond that 
impression, however, there is another; namely, 
the absolute dependence of the whole course of the 
war, in Russia, in the Mediterranean, in the Pacific 
and everywhere else, upon the unceasing rivalry in 
munitions production between the manufacturing 
industries of the Axis and the Allies. There was a 


| similar rivalry in the previous war, though the full 


story of it was never told. It seems almost impos- 
sible that the full story of the engineer’s part in the 
present war ever can be told, but it is abundantly 


| clear that, in comparison, the productive efforts of 


1914-18 would make only a modest showing. 

There are at present no means of putting the 
comparison in figures, but the general trends can 
be appreciated without proceeding to detailed 
statistics, and they are sufficiently impressive. The 
consumption of shells probably does not equal the 
peak figures of the last war, but the quantity of 
small arms ammunition is probably as high already 
as at any time between 1914 and 1918 because of 
the more extensive use of automatic weapons, es- 
pecially in the air. The expenditure of bombs and 
torpedoes must be enormously greater than it was 
then. The number of mechanised vehicles in use 
verges upon the astronomical, and the rate at which 
they are being expended is without previous parallel. 
The construction of ships and of aircraft bears no 
comparison with anything that has gone before ; 
and the output of instruments of all kinds, especially 
in the field of radio equipment, is equally unex- 
ampled. Simultaneously, there have been demands 
for other forms of special equipment that were not 
required previously—for instance, for the civil 
defence services—and additional plant, such as 
tractors and machine tools and gauges, now needed 
in quantities never approached before. The cata- 
logue might be continued almost indefinitely. 

In parallel with the increased numbers and variety 
of the products needed to make war on the modern 
scale there has been, in many cases, an increase in 
the complexity of the individual product which has 
added to the problems of manufacture and supply. 
Probably a quarter of the lighter ammunition used 
in action nowadays consists of tracer bullets or 
shells. Every aircraft, every ship, every motor 
vehicle, now carries as a matter of course an array 
of instruments that few of even the experimental 
prototypes possessed a quarter of a century ago. 
Gun mountings become ever more elaborate. Special 
materials are employed in great profusion, and new 
techniques have had to be developed for their pro- 
duction, use, and, in some cases, servicing. The 
search for substitute materials has been widespread 
and remarkably successful; the salvage of scrap, 








and its conversion to other purposes, has become 
almost an art in itself. And with all this technical 
development there has gone an increasing dilution 
of personnel, necessitating the breaking down of 
production processes to the simplest kinds of opera- 
tions; higher standards of inspection than ever 
before ; and a host of incidental problems, not solely 
technical, but important in their effect on production, 
arising from such factors as the need to disperse 
the manufacturing units, and the difficulties of 
maintaining a steady output under black-out condi- 
tions and possibly exposure to direct enemy action. 
Most of these problems, it should be borne in mind, 
must have been encountered in other countries 
also, especially those of the enemy; and in some 
there has been the further complication that the 
centres of production have had to be transferred 
to new locations to avoid attack by land or air. 

The results of all this growing mechanisation of 
fighting forces are curiously different. The mobility 
of armies, and still more of the smaller detachments, 
has increased to a remarkable extent, thus expand- 
ing the possible area of their operations ; but while 
this mobility enables forces to be concentrated more 
quickly for an attack, it assists the opposing forces 
to concentrate as well for defence and, if need be, to 
disengage. Thus the net result is to favour one side 
no more than the other, granted an approximate 
equality in equipment, and it cannot be said that 
the ultimate course of the war has been greatly 
affected. Similarly, while fire power has been 
enormously increased, so have the problems of 
supply; and although the rapidity and potential 
accuracy of fire have been developing steadily 
throughout the past century, if not longer, the ease 
with which modern weapons can be loaded and dis- 
charged has led to expeditures of ammunition quite 
out of proportion to the effects produced upon the 
enemy. In this respect, indeed, there appears to 
have been a remarkable decline in the efficiency of 
military operations, though it is practically im- 
possible to assess this accurately on any quantitative 
basis because of the varying influence of other 
factors, such as losses by disease and from the 
inadequacy of the medical services which character- 
ised most of the earlier wars. 

There is every prospect that the future course of 
the war, especially in the Pacific theatre, may pro- 
duce unexpected results in the further development 
of fighting equipment. The great distances to be 
covered may operate to nullify the supposed advan- 
tages of weapons designed to give a high concentra- 
tion of fire power, simply because of the difficulties 
of supply, and that the periods of mancevring for 
position, in isolated actions, may be greatly pro- 
longed in comparison with the duration of actual 
fighting, in order to reduce the expenditure of 
ammunition. Whether such speculations are jus- 
tified by the events or not, however, there can 
be no question that the dependence upon productive 
resources far removed from the battle front will 
continue and that the importance of the bench in 
relation to the trench, to put the matter metaphoric- 
ally, will not become any less. The days in which 
the basic industrial potential of a nation hired the 
armies, in effect, to fight its battles are definitely 
over ; military considerations now control the indus- 
trial potential, the effectiveness of which is funda- 
mentally dependent upon engineering skill. The 
nation which can command the best engineering and 
scientific skill, and can bring it to bear most effec- 
tively, can be sure of ultimate success. 

The effect upon the future of civilian life of such 
widespread and intensive training in matters pre- 
viously regarded as the special province of a com- 
paratively small proportion of the peoples con- 
cerned can hardly be predicted at this stage, but itis 
bound to be ‘considerable. Some races and nations 
have always displayed a greater mechanical aptitude 
than others, but this is often traceable to environ- 
ment and opportunity rather than to any inherent 
qualities of the people themselves. The war has 
certainly led to the establishment of many indus- 
tries in countries and places where they did not 
previously exist, but it is also famil'arising many 
millions of potential customers with engineering 
products hitherto unknown to them, the advan- 
tages of which they will not want to forgo when 
they return to the occupations of peace. 
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NOTES, 


Tue Munitions PRoGRAMME. 


CONSIDERABLE changes in the character of British 
munitions production in the near future were fore- 
shadowed by Mr. Oliver Lyttelton, the Minister of 
Production, in a statement made in London on 
August 30, and the probability was indicated that 
these changes would involve the transference of 
many thousands of workpeople to work of a different 
nature, owing to variations in the demand, resulting 
from the progress of the war in the several theatres 
of operations. The changes are not entirely novel, 
as some have been in progress for several months ; 
in fact, Mr. Lyttelton mentioned, during the six 
months ended June 30, some 75,000 such transfer- 
ences were made. During the same period, the 
total number of persons employed in the munitions 
industries continued to rise, and the output to 
expand at a gratifying rate; taking naval, air and 
army supplies together, the second quarter of 1943 
showed an increase of 25 per cent. over the corres- 
ponding quarter of the previous year. This is the 
form in which the Minister expressed the comparison, 
and he did not explain whether it was on a basis of 
numbers, weight or value; but in the case of air- 
craft he mentioned that, on a weight basis, the 
increase was 44 per cent. Hitherto, Mr. Lyttelton 
continued, it had been possible to plan the changes 
so that the heaviest cuts were made in districts 
where there were already large unsatisfied demands 
for additional labour ; in this way, labour released 
from work on Army supplies could be rapidly 
absorbed on aircraft or naval work. Only 12} per 
cent. of the cuts had fallen in the less heavily loaded 
Regions of Scotland, Wales and Northern England, 
while the heaviest cuts were imposed in the con- 
gested labour areas like the North-Western, Midland 
and London Regions. Care had been taken to 
explain the reasons for the changes, and generally 
the position had been appreciated by the personnel 
affected ; but there had been some misunderstand- 
ing regarding the large-scale changes of types 
which had to be carried out in the aircraft factories, 
principally in transferring several factories to the pro- 
duction of Lancaster bombers and the newest types of 
fighters. A further increase in aircraft production was 
planned for the next twelve months; and, in addi- 
tion, there would be increases in the output of certain 
types of naval vessels, in scientific instruments, and 
in radio equipment. The policy of adjusting the 
cuts in existing production facilities to the labour 
position in the various Regions would be followed 
as before, but as the process of adjustment con- 
tinued, it would become increasingly difficult to 
secure a local balance between cuts and expansions, 
and some transfers of labour would be unavoidable. 
Wherever possible, however, the work would be 
taken to the worker. In conclusion, Mr. Lyttelton 
emphasised that the numbers who would be affected 
by the proposed changes would be insignificant by 
comparison with the total labour force now em- 
ployed on the production of munitions. The com- 
bined output of the United Nations was now three 
times that of the Axis, and would be four times that 
of the Axis in 1944. It was to retain the present 
superiority in quality that the changes were neces- 
sary; they were not confined to this country, as a 
similar process of changing the production pro- 
grammes was being undertaken simultaneously in 
the United States and in the Dominions. 


Tue Untrep States Navar Ar ARM. 


Monday, August 30, was an anniversary of some 
note in the history of United States naval aviation, 
for that date in 1913 marked the inception, of the 
Naval Flying Corps from which has developed the 
present immense organisation of the United States 
Naval Air Arm. The force had its origin in a report 
by Admiral Dewey, of Manila fame, in which it was 
recommended that an Air Department should be 
established, “suited to the needs of the Navy in 
war,” but the recommendation itself was the out- 
come of four years of steady missionary work by 
Vice-Admiral (then Lieutenant) John H. Towers, 
who now commands the Air Forces in the Pacific, 
Captain Washington Irving Chambers, U.S.N., and 
others who, convinced of the military potentialities 


of aircraft, strove to convert the naval authorities 
to the same view. Captain Chambers, though not 
a pilot, had flown as an observer, and it was he who 
interested Glenn Curtiss, the aeroplane designer and 
builder, and Eugene Ely, the pioneer pilot, in the 
possibility of flying a machine off the deck of a ship, 
with the result recorded by Commander Peter 
Bethell, R.N., in the first of his series of articles on 
“Ship Flying and Aircraft Carriers,” recently con- 
cluded in our columns. Curtiss offered to teach a 
naval officer to fly and Lieutenant T. G. Ellyson, 
U.S.N., was assigned for this duty in December, 
1910, being followed, early in’ 1911, by Lieutenants 
John Rodgers and Towers, and Ensign V. D. 
Herbster. Three machines were bought and a camp 
was set up near Annapolis, Maryland, where the 
officers carried on their early experiments. When 
the fleet went on mancevres in January, 1913, the 
aircraft accompanied it, being carried on board a 
collier, and successfully carried out such duties as 
scouting and the detection of minefields and sub- 
marines ; but still the unit had no official existence 
as a branch of the Service. Following Admiral 
Dewey’s recommendation, however, a Board was 
established to carry it into effect, with Captain 
Chambers as chairman ; and, in January, 1914, the 
first United States naval air station was opened on 
the site of the former Navy Yard at Pensacola, 
Florida. It may be noted that the first British 
Admiralty air station, at the Isle of Grain, was 
founded almost exactly a year earlier; but, appar- 
ently, the United States naval aircraft were the first 
to be used in actual warfare, scouting flights being 
made on 43 consecutive days in the operations 
against Mexico which culminated in the occupation 
of Vera Cruz in April, 1914. The force was ex- 
panded greatly in the first war with Germany, 22 
bases being established overseas, seven of them in 
the British Isles ; but after the war progress slack- 
ened, although one notable advance, in 1919, was 
the first crossing of the Atlantic by air, in the sea- 
plane NC 4, piloted by Lieutenant-Commander A. 
C. Read, U.S.N. Technical development continued, 
however, especially after the establishment, in 1921, 
of the Bureau of Aeronautics; and in 1925, a five- 
year building programme was authorised, to provide 
the Navy with 1,000 modern aircraft. Of the pre- 
sent strength of the United States Naval Air Arm, 
few particulars are available, but it has been stated 
officially that the force, which numbered only 201 
officers and men, with 54 aircraft, when it became 
engaged in the first World war, now contains more 
than a quarter of the entire naval personnel. It has 
air stations all over the world, linked by a naval air 
transport service operating over 60,000 route miles ; 
a training programme which aims at providing 30,000 
pilots and 100,000 mechanics a year; a large and 
growing fleet of aircraft carriers, and some 200 small 
airships; and an aircraft strength which was six 
times greater in 1941 than in 1940, was doubled again 
in 1942, and is expected to reach a total of 27,500 
machines by the end of the present year. 


Tue TaRRAN SysTEM OF House CONSTRUCTION. 


The exhibition of a full-sized bungalow at Conway 
Hall, Red Lion-square, London, W.C.1, from August 
26 to September 2, to demonstrate a rapid system of 
house construction was of interest in illustrating, 
among other things, a material termed Portland 
cement Lignocrete. This material, composed of 
cement, powdered chalk and sawdust, was moulded 
in panels to form the outer walls of the bungalow. 
The panels are constructed with horizontal ribs for 
stiffness and reinforced by steel wires. The vertical 
edges are provided with integrally-moulded flanges 
of resin-bonded plywood, and the panels are fas- 
tened together by bolts through these flanges. A 
seal of bituminous material is provided which, after 
bolting the panels together, is melted, to make tight 
the joints, by means of an electrically-heated iron. 
The walls are then rendered externally with a facing, 
such as roughcast, according to the taste of the 
purchaser. The inner surface of the work is formed 
of plasterboard spanning the flanges so that there is 
a considerable air space between the two layers. 
This construction is stated to have the same insulat- 
ing value as an 11-in. cavity brick wall or a 23-in. 
stone wall. The material is sufficiently fireproof to 








resist the action of an oxy-acetylene torch, a small 








crater only being formed. The bungalow, which is 
one of a series of designs developed by Messrs. 
Tarran Industries Limited, Hull, to meet the short- 
age of small houses, contains four rooms and a bath- 
room. The total weight, including all fittings, was 
given as 22 tons, as compared with the 80 tons for a 
building of similar size constructed of brick. It was 
stated that, on account of the factory construction 
of the various units, such a bungalow can be erected 
and completed for occupation in less than 5} days 
by ten men of all the trades involved. This time 
does not, however, include drains, footpaths, surface 
concrete and fencing. Five 4-ton lorries can com- 
plete delivery in one day. The whole of the plumb- 
ing, both for the bathroom and kitchen, is contained 
in a single pre-fabricated unit situated between the 
two rooms. The general method of construction 
is ingenious and practical and seems to warrant 
the consideration of those interested in the rapid 
erection of small houses. 


Mryngers’ WELFARE COMMISSION. 


The financial position of the Miners’ Welfare Com- 
mission was discussed at a recent meeting of the 
Minister of Fuel and Power (Major G. Lloyd George, 
M.P.) and the executive committee of the Mine- 
workers’ Federation, the particular point at issue 
being the funds which will be required to complete 
the provision of pithead baths throughout the coal- 
mining industry. The Welfare Fund Act, 1939, 
increased the special welfare levy from 4d. to ld. a 
ton on the output of coal for this express purpose, 
but limited the period of the increase to five years 
unless extended by subsequent legislation ; thus, in 
the normal course, the period will expire this year. 
For some time past, the building of pithead baths 
has been almost entirely suspended because of prior 
calls on the available materials and labour, so that 
no further funds are immediately required, nor, 
indeed, could they be spent in present circumstances. 
The Mineworkers’ Federation, however, urged that 
the levy should be continued at the level of ld. a 
ton to provide an assurance that sufficient funds 
will be available when they are required. In response 
to these representations, the Minister said that, 
without question, the intentions of Parliament in 
passing the Act of 1939 must be implemented, and 
he would consider how best to arrange for the 
necessary funds to complete the installation of baths 
as soon as possible after the war. 


Nortu-East Coast INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS. 


A preliminary programme of the 60th session, 
that for 1943-44, of the North-East Coast Institu- 
tion of Engineers and Shipbuilders has just been 
issued. The first meeting of the new session will be 
held on Friday, October 15, when Mr. J. Ramsay 
Gebbie will commence his second year of office as 
President and will deliver an address. The papers 
arranged for the remainder of the session include 
the following: “‘ Experimental Fluid Dynamics 
Applied to Engineering Practice” (Andrew Laing 
Lecture), by Dr. G. A. Hankins; ‘“ The Approxi- 
mate Calculation of Wave Resistance at High 
Speed,” by Professor T. H. Havelock, F.R.S. ; 
“Pressure Distribution on Propellers,” by Dr. J. 
Lockwood Taylor; ‘Modern Marine Water-Tube 
Boilers,” by Mr. W. Sampson; “ The Influence of 
Production Requirements on the Design of Recip- 
rocating Machinery,” by Mr. R. E. Strub ; “ Some 
Considerations in the Application of Light Alloys to 
Ship Construction,” by Mr. W. Muckle ; “ Research 
Welding Developments in British Shipbuilding,” by 
Mr. R. B. Shepheard: “ The Electrical Equipment 
of Ships,” by Mr. 8. Booth; ‘“‘ The Three-Cylinder 
Doxford Engine,” by Mr. W. H. Purdie; “ Calcu- 
lation of Marine-Propeller Performance Characteris- 
tics,” by Mr. L. C. Burrill; ‘‘ Methods of Testing 
Turbine and Compressor Blades,” by Mr. J. L. 
Jefferson; and a general discussion on “ Radio- 
logical and Allied Methods of Testing.” At this 
meeting, Dr. W. H. Hatfield, F.R.S., will give an 
introduction ; Dr. S. F. Dorey will deal with engi- 
neering aspects; Dr. V. E. Pullin will give the 
radiclogist’s point of view, and Dr. H. Harris will 
deal with applications to welding. A more detailed 
programme giving the dates of the meetings and 
other particulars will be issued as usual in October. 
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THE FOURTH YEAR OF THE 
WAR AT SEA. 


By Apmrrat Sir H. W. Ricumonp, K.C.B. 


THE final object of sea warfare is to obtain the 
command, and exercise the control, of the sea lines 
of communication. The attainment of that object 
enables armies and trade to be sent across the sea 


as well as in the immediate theatre of the military 
campaign, American submarines have made in- 
roads into Japanese merchant tonnage which Japan, 
whose shipbuilding resources are far less than those 
of the Allies, will have difficulty in making good. 
Finally, the Japanese have been expelled from the 
Aleutian Islands. 

To what are these improved conditions due ? 
The improvement in the Atlantic, and in the shipping 


and prevents the enemy’s armies and trade from | position as a whole, is primarily owing to the increase 


crossing it. The extent to which we have advanced 
in our approach to the fulfilment of that object 





during the past twelve months can be seen by 
looking back to the situations in the four major | 
maritime theatres last September and comparing | 
them with those of to-day. Those major theatres | 
are the Atlantic, the North Sea and Arctic, the | 
Mediterranean and the Eastern Seas. 

In September, 1942, we were suffering very heavy | 
losses in the Atlantic, losses so heavy as to cause 
grave disquiet, for the tonnage lost was still exceed- 
ing replacements. 
less some means were soon developed of reducing 
losses, the means employed hitherto having failed 
to do so. At midsummer, President Roosevelt 
had described the “battle of tonnage” as being 
“in a critical stage”; in July, the losses during 
one week had been the heaviest suffered throughout 
the war. 
way through to Russia, but only at a heavy cost 


supplies to Murmansk and in the escorting forces. 
In the Mediterranean, the enemy was at the gates 
of Egypt, Tobruk was lost, Malta invested and under 
heavy bombardment. A convoy had reached the 
island after attack by some 300 or 400 aircraft from 


that has been made in the escorting forces, consisting 
of destroyers, corvettes and frigates, small aircraft 
carriers and long-range shore-based aircraft. Other 
influences have contributed—new inventions, in- 
creased experience, faster ships, the bombing of 
German factories and shipyards—but the dominat- 
ing factor is the strengthening of the direct defence. 

Two major changes have been made in the policy 
pursued. For the reason, in Mr. Churchill’s words 
of February last, that “a ship not sunk is better 
than a new ship built,” emphasis in production was 


The situation looked dark un-| transferred from cargo tonnage to escort vessels ; 
small aircraft carriers were built, which now form 


part of the escorts throughout the voyage; “ very 


long range’ .bombers have at last been added to 
the Coastal Command. 
long overdue. 
ocean lines of communication should be the primary 
In the Arctic, convoys had fought their| purpose of the strategy of the maritime Powers, 
since it is the foundation upon which the whole 
in both the shipping carrying the much-needed | structure of defence and offence stands, had received | 
only a qualified acceptance by those responsible for 
the direction of the war—the Lord Chancellor would | de routes. 
give no more than an ambiguous reply to the ques- 
tion: whether the Government assented to the 
doctrine that the first object of the strategy of a 


All these measures were 
The fact that the security of the 


Sicily and Sardinia, having lost several ships and | maritime Power is to obtain command of the sea. 


some of its escort, including an aircraft carrier and | Further, there was an influential school of thought | 
which held that the most effective way of beatin 
the U-boat was to destroy the “centres of pro- 
duction,” and that any diversion of the air effort | 
There the Americans had | from the bombing of the enemy’s factories was a| 


three cruisers. The route was closed. In the 
Pacific, an intense and as yet uncertain struggle 
was in progress for the possession of the commanding 
position of Guadalcanal. 


landed a force, but in doing so had suffered some | misuse of air power. 
went short of protection from the air, while, in 


heavy naval casualties. In New Guinea, the 


In consequence, the convoys 


Japanese were advancing into the Owen Stanley | spite of repeated bombings of Hamburg, Essen, 


Range, and Port Moresby was threatened. Aus- 
tralia was in serious danger. 

The scene is very different to-day. Shipping is 
now crossing the Atlantic with losses which are 
said to be insignificant. A heavy toll has been 
taken in the last few months of the U-boats at 
sea, and Hamburg, Cologne and other cities have 


Bremen, Cologne and many another “centre of | 
production,” the number of German submarines at 
sea continued to increase steadily. 
still able to entertain the confident belief that the | 
war could be won by the U-boat. 
Admiral Doenitz could still declare that Britain 
could be defeated by the cutting of her life lines ; 


Germany was 


In April last, 


had such severe bombings that their production of | and Admiral Liitzow could continue to pin his faith 


submarines must be lessened. We have heard of 
no serious attacks in recent months in the Arctic. 
In the Mediterranean, the command of the sea is 


on the combined use of the U-boat and the armed | 
auxiliary cruiser—the latter a specially-built motor | 
vessel of long sea-endurance which could find its |. 


effectively in the hands of the Allies, shipping is| way to the Pacific by the north-about route between 


passing east and west, and seaborne military opera- 
tions have been made possible. In the Pacific, the 
battle still rages in the Solomons and New Guinea 


Siberia and the ice. 
° - | 

Dangerous and destructive as the U-boat has 
proved, causing over half of the losses, and though the 


areas, but great and important progress has been | field of aircraft action is extending from the coastal | 
made in both. The Japanese have been deprived | areas to mid-ocean, we cannot leave out of the reck- | 


of that unchallenged command of the sea which 
enabled them to occupy in a rapid rush all the 
islands from the Asian main land to the outworks of 
Australia. 
the American and Japanese sea forces in the Solo- 


Six sea battles have been fought between | surface forces. 
have been needed to deal with the sporadic raider ; 


oning the larger types of surface craft. Their work | 
attracts less attention and there is a tendency, 
therefore, to underrate the importance of the larger | 


Cruisers in considerable numbers | 


mons area, battles which, like those of Midway and | they have played a great part in the Pacific warfare ; | 


the Coral Sea, give rise to hard thinking in the 
spheres both of strategy and tactics. Three were 
night actions between naval forces ; 


three were | types of vessel, from the battleships to deal with the 


they have been essential units in the Northern | 
convoys which have needed the protection of all | 


day actions in which air forces played the pro-| remaining battleships and armoured cruisers in the | 
minent part. Losses were sustained by the Allied | Norwegian bases of the enemy, to the cruisers, 
fleets and by the enemy, but the advantages re- | destroyers, and aircraft carriers which constitute the 
mained with the Allies who, as a result, have com- | escorting fleets; which numbered no less than 77 | 
pleted the reconquest of Guadalcanal and captured | vessels in one voyage last November. The loss of 
New Georgia. Now, itis the Japanese who are on the | cruisers has been heavy. Lord Bruntisfield told the | 


defensive in those waters, and, with the release of | House of Lords in February that, up to that date, | 


ships of the heavy types from the Mediterranean,|25 had been lost, and over 90 destroyers—in 
which we may reasonably expect to follow the | essence, the “ destroyer” 
events in Sicily, the communications of their| correctly be termed a 
scattered armies are likely to be gravely menaced | should bring home to the public the scale of the 
In the Bismarck | folly of those who, in 1930 and 1931, imposed upon 
Sea, the power of air forces in sea warfare was again | this country a limit of 50 cruisers and some 150 
strikingly demonstrated by the destruction of a | destroyers. 


in the not too distant future. 


convoy of ten transports, estimated to be carrying | every principle of trade protection. They ignored 
15,000 men, and of the whole of its escorting force | the advice, given by Admiral Sir Frederick Richards 
of 12 fighting ships, as well as of two-thirds of its | when First Sea Lord, to provide a margin, over and 
air escort of 150 fighters. 





Elsewhere in the Pacific,| above the mathematical calculations of apparent 


of to-day would more 
“ cruiser ’—figures which 


In so doing, our statesmen ignored 


requirements, to allow for the losses which the Navy 
of this country must suffer, since in the nature of 
our needs, its ships must be constantly at sea and 
exposed to every kind of risk. No less should the 
losses at sea, and our present improved situation, 
impress the fact that shipbuilding is a fundamental 
element in sea power. The First Lord, Mr. A. Y, 
Alexander, has said that we have replaced all our 
losses of fighting ships. This we could not have 
done, nor could we have made such replacement 
as we have of lost merchant tonnage, without a 
great shipbuilding industry and possession of the 
materials needed for construction and equipment. 
We have been saved from the consequences of our 
neglect of that industry, and of the merchant navy, 
by the United States and Canada, the product of 
whose yards during this year have been phenomenal. 
The extension of the reach and powers of aircraft 
which we have seen during these twelve months 
have demonstrated that they have become increas- 
ingly essential and intrinsic elements of the Navy, 
| and that what applies to shipbuilding applies, in a 
| correspondingly increasing degree, to this new type 
of shipping, aircraft. It is as plain as a pikestaff 
that the Navy of to-day and to-morrow must 
include among its units shore-based as well as ship- 
borne aircraft. Those who hitherto have had to 
make provision for the protection of our commerce 
have made their yearly estimates in terms of what 
| have been called, generically, “ cruisers ’’—Admiral 
Hornby’s calculation, for instance, in 1888, showed 
|a need for 186 “ cruisers ’’ to fulfil the tasks on the 
The “cruiser” class of the future 
| will consist of ocean-going surface ships, lesser 
types for the more enclosed waters, and aircraft, all 
| working in combination as a single whole. That 
|is one of the prominent lessons of the “ Atlantic 
Battle ” and the Northern campaign. 

| Turning to the Mediterranean, the transformation 
|in the situation can be summed up almost in a 
sentence. We have passed from an anxious and 
precarious defensive to an active and promising 
offensive. Our command of the Mediterranean is 
| now disputed only by the aircraft and submarines 
operating from the bases in France, in Northern 
| Italy and the Italian islands, in Crete, Greece and the 
Dodecanese. The conquest of Africa has done this 
most notable service of depriving the enemy of the 
bases from which he could make most effective and 
| damaging assaults on our communications, and of 
| putting us in possession of a series of positions from 
which light craft and fighter and bomber aircraft 
can—provided the number is made available 
maintain a continuous and adequate protection to 
our convoys, from Gibraltar to Port Said. 

Thus, what these twelve months have witnessed 
is our recovery of the command of the sea in the 
Atlantic and the Mediterranean, and a progress 
towards its recovery in the East. Our food supplies 
are now secure ; war material of all kinds can reach 
us without the grievous losses it had suffered ; 
shipping has become available for more extensive 
operations and the troops to carry them out can be 
transported ; supplies can reach the Eastern theatre 
more quickly. That it has taken a long time to 
reach this more favourable situation is due to causes 
both before and during the war. In the twenty 
years of the “truce,” we permitted our sea power, 
in all its elements, to decline; during the war, 
instead of making the command of the sea the 
primary object of our strategy, and focusing all the 
efforts of our fighting forces in combination on its 
attainment, we dispersed our efforts in other direc- 
tions. We owe the marked improvement in our 
present situation to the degree in which we have 
overtaken the shortages created by pre-war policies 
and to the greater concentration of our efforts and 
resources on the measures directly affecting the 
command of the sea. 








JOINT METALLURGICAL MEETING IN MANCHESTER.— 
The Manchester Metallurgical Society is making arrange- 
ments for a joint meeting of that Society with the Iron 
and Steel Institute and the Institute of Metals, to be 
held at 6.30 p.m., on Wednesday, September 29, in the 
Engineers’ Club, Albert-square, Manchester. Dr. W. H. 
Taylor will deliver a lecture on “ Lattice Structures in 
Relation to Physical Properties of Metals.” It is ex- 
pected that the President of the Manchester Metallurgical 








Society will occupy the chair. 
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OBITUARY. 


PROFESSOR F. BACON. 


[we news of the sudden death of Professor 
Frederic Bacon, which occurred on August 23 while 
on holiday at Newbury, Berkshire, will be received 
with regret by many of his old students at Swansea 
University College. Professor Bacon, who had held 
the Chair of Engineering at the College, since 1920, 
was the son of the late Rev. J. M. Bacon, M.A., 
F.R.A.S., the celebrated balloonist, of Coldash, New- 
bury, and was born at Coldash on December 28, 
1880. He was educated privately under Dr. R. 
Lachlan and was an engineering student under | 
Professor J. A. Ewing at Cambridge University from 
1899 to 1902. He obtained Ist Class Honours in the 
Mechanical Sciences Tripos in 1902 and subsequently 
received the M.A. degree. After training in the 
machine shops of Messrs. Yarrow and Company, 





Poplar, and the British Westinghouse Electric and 
Manufacturing Company, Limited, Manchester, 
Bacon was appointed demonstrator in applied | 
mechanics at the Royal Naval College, Greenwich, | 
in 1905, and instructor in applied mechanics and | 
electrical design in 1911. In that year, he was also | 
appointed evening lecturer in mechanical engineering 
at the Borough Polytechnic and special lecturer on | 
the microstructure of metals at Univef#ity College, 
London. | 

In 1913, Bacon was appointed Professor of En- 
gineering at University College Cardiff, and, in| 
June, 1915, was co-opted a member of the Central | 
Munitions Committee of Wales. After spending | 
nearly 18 months in the direction of an enterprise for 
the manufacture of shell, cartridge and fuse gauges, | 
he was made a Lieutenant R.N.V.R. in the Paravane 
Department, H.M. Dockyard, Portsmouth, in Octo- 
ber, 1916, and in March, 1918, was appointed Tech- 
nical Officer in the Anti-Submarine Division of the | 
Admiralty. In 1920, Bacon was appointed Professor | 
of Engineering in the new Swansea University 
College and, among other research work, was re- | 
sponsible for a detailed investigation into the subject | 
of the fatigue and corrosion fatigue of metals, the 
results of which were placed before the South Wales 
Branch of the Institution of Mechanical Engineers 
at Cardiff in 1933. He became an associate member | 
of the Institution of Civil Engineers and a full | 
member of the Institutions of Mechanical and 
Electrical Engineers in 1919. He joined the South 
Wales Institute of Engineers in 1913 and acted as 
President in 1937. 





DR. H. C. H. TOWNEND. 


Ir is with much regret that we record the un- 
timely death of Dr. Hubert Charles Henry Townend, 
which resulted from an accident on August 26. Dr. 
Townend, who was born in London on March 18, 
1896, was the originator of the well-known Townend 
ring, which was introduced in 1930 for reducing the 
drag of radial air-cooled aero engines. He was edu- 
cated privately, and, in 1915, enlisted as a private in 
the Honourable Artillery Company. After receiving 
a commission in the London Regiment, he was 
attached to the Royal Air Force as an Observer and 
served in Salonika, Egypt and Palestine. On re- 
turning to civil life, in 1919, he became a student at 
Northampton Polytechnic, London University, and 
obtained the B.Sc. (Eng.) (Lond.) degree, with first- 
class honours, in 1923. In that year he joined the 
staff of the Aerodynamics Department of the 
National Physical Laboratory as a Scientific Officer 
and was engaged on wind-tunnel work. Later he 
conducted a series of experiments on the reduction 
of the drag of radial aero engines. His results, 
which are described in ENGINEERING, vols. 129 and 
130 (1930), indicated that by the attachment of 
a ring of aerofoil section, coaxial with and surround- 
ing, the engine and slightly in front of the cylinder 
heads, the disturbed air flow was confined and 
smoothed out immediately it had passed the 
cylinders and performed its useful work of cooling 
them. Subsequently full-scale experiments showed 
that the Townend ring, as it came to be called, was 
capable of reducing the resistance of a radial air- 
cooled engine to a value very much less than was 
possible with the ordinary type of cowling. The 
Townend ring has been widely adopted throughout 
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the world, and for his work in this sphere Townend 
was awarded the Silver Medal of the Royal Aero- 
nautical Society in 1931 and was made a D.Sc. 
(Eng.) (Lond.) in 1932. 

Some years later Dr. Townend devised apparatus 
for observing turbulence in the air flow in a pipe. 
In this apparatus, which was shown at the Royal 
Society Conversazione in May, 1933, and was 
described in ENGrngErrne, vol. 135, page 602 
(1933), a periodic electric spark was produced 
between fine electrodes in the air stream and the 
small mass of heated air produced by the spark was 
rendered visible by the Schlieren method and its 
motions photographed with a cinematograph camera 


| and a synchronous stroboscope. Subsequently, Dr. 


Townend devised similar apparatus for showing the 
air flow round aerofoils, and was able to demonstrate 
the effects by means of a slow-motion cinemato- 
graph. In 1937, Dr. Townend was appointed Senior 
Scientific Officer in the Research Department of the 
Admiralty and was engaged on questions connected 
with air flow in relation to ships and to aircraft of 
the Fleet Air Arm. He was elected an Associate 
Fellow of the Royal Aeronautical Society in 1930 
and a Fellow in 1933. He was also an honorary 
scientific member of the Institute of the Aeronautical 
Sciences of the United States. 





LETTER TO THE EDITOR. 


WORKING STRESSES IN 
ALUMINIUM-ALLOY STRUCTURES. 


To THE Epiror oF ENGINEERING. 





Smr,—The article by Dr. E. W. Thomas, 
A.M.Inst.C.E., on the above subject, which appeared | 
in your issue of February 5, 1943, page 101, was 
very interesting from the point of view of alumi- 
nium design. 

In finding out the value of the actual working 
stress the author uses the formula : 

working stress = eippiag sis Ze) 
. 2-36 
where 
S.- = R — ~/ R* —Py . Pe tons per square inch. 
In this formula, Dr. Thomas puts 


Py + 1) P. 
R= aa, n= 0-003 7 
and 
2E 
Pe => 7L\2 
(7) 
Thus, substituting these values in the above 


formula, the permissible stress Sp is given by : 





Sp = 3:36 - 





- | F + (0-008 L + HE 


9 








/ | Py + (0-003 L + Rat : ao 
| soy ae? 
V 3 
tons per square inch. 


A more common formula which is easier to use 
than the one given above is 


8, = = (k — 0-009 L) tons per square inch. 


for values of . below 80; and 

14,700 k* 
L2 

for values of : above 80; the limiting value of stress 


being taken as 6-7 tons per square inch. The values 
of permissible stress obtained with this fermula 
differ very slightly from the ones given by Dr. 
Thomas in Fig. 1, and hence for a first approxima- 
tion in design, can be used very conveniently. 
Yours faithfully, 
S. K. Guaswa.a. 





8S, = tons per square inch, 


105, Queen’s-road, 





Fort, Bombay, India. 
May 31, 1943. 


* EDUCATIQNAL RECONSTRUC- 
TION,’’ AND TRAINING FOR 
MECHANICAL ENGINEERING.* 


Tue White Paper issued by the Board of Education 
under the title Educational Reconstruction and presented 
to Parliament by the President of the Board, Mr. R. A. 
Butler, on July 20, 1943, contains proposals for reform 
of our educational system which have a direct bearing 
on the education and training of mechanical engineers. 
The most important reforms may be summarised as 
follows :— 

(1) The school leaving age is to be raised to 15 
without exemptions and provision is made for its 
subsequent extension to 16. 

(2) Means are to be found to attract more of the 
abler pupils in the secondary schools to careers in 
industry. 

(3) There are to be three main types of secondary 
schools, to be known as grammar, modern and technical 
schools. 

(4) A system of compulsory part-time education in 
working hours is to be introduced for young persons up 
to the age of 18, limited at first to a minimum of one 
day a week or its equivalent. 

(5) The compulsory part-time education will be pro- 
vided in ‘‘ Young People’s Colleges "’ which will ot at 
the existing “‘ day continuation schools.” 

(6) Provision will be made to include, in the compul- 
sory part-time education, training in clarity of expres- 
sion and in the understanding of the written and 
spoken word, and some education in the broad meaning 
of citizenship. 

(7) By closer collaboration between industry, com- 
merce and technical education, to secure the full educa- 
tion necessary for the skilled tradesman and background 
knowledge of the technology of his industry. 

(8) More ordered systems of training and appren- 
ticeship are to be worked out, adapted to the condi- 
tions of to-day and suited to the requirements of 
different branches of industry, and accepted and applied 
on a national basis throughout each major industry. 

(9) Provision will be made to impose a duty on educa- 
tion authorities to provide adequate facilities for both 
full-time and part-time technical education. 

(10) Ultimate responsibility for grammar, modern, 
and technical schools, and major technical institutions, 
is to be placed only with larger units of educational 
authority, such as Counties and County Boroughs. 

(11) The present methods of recruiting and training 
teachers are to be reformed. 

(12) The provision of scholarships to universities is 
to be made on a more adequate scale and their award 
less uneven in its incidence. 

The Norwood Committee’s report on “ Curriculum 
and Examinations in Secondary Schools,” published 
simultaneously with the White Paper, on material 
points is in harmony with its recommendations. The 
McNair Committee, dealing with the supply and training 
of teachers, has still to report on an aspect of the 
problem, the importance of which is assessed as follows 
in para. 100 of the White Paper :—‘‘ It depends almost 
entirely on the quality of those who staff the schools 
whether the reforms proposed will be merely adminis- 
trative reforms or whether they will, in practice, work 
out as real educational reforms.””’ We must await that 
report, and the Board’s decisions respecting it, before 
judging how far the proposed reforms can be effective, 
in the training of mechanical engineers and the develop- 
ment of the technology of mechanical engineering 
which the technical schools and colleges can make. 

The Institution of Mechanical Engineers, by virtue 
of its Royal Charter, has a national responsibility for 
the maintenance and enhancement of the standards 
and quality of the education and training of all grades 
of those engaged in mechanical engineering. In this 
respect, its object is defined in the Charter as “ To 
co-operate with Universities, other Educational Insti- 
tutions and public Educational Authorities for the 
furtherance of Education in Engineering Science and 
Practice.” In one particular matter, there are historic 
grounds for the Institution’s especial interest and vigi- 
lance. In 1920, with the Board of Education, the 
Institution conceived, initiated, and nurtured the 
National Certificate scheme, which has established itself 
as an unquestioned success. - The Institution has long 
desired a widening of the National Certificate courses. 
This will be possible with the White Paper proposals, 
because boys of a higher school-leaving age will be 
better prepared to enter on such courses and, with 
compulsory part-time education, more (and more 
useful) teaching hours will be available. 

In discharge of its Charter obligations and in response 
to the spirit of the times, the Council of the Institution, 
its Education Committee, its Education Group, and its 
Branches, have been for some time developing and 


* The White Paper on “‘ Educational Reconstruction ’”’ 
and its Impact on Training for Mechanical Engineering. 
London: The Institution of Mechanical Engineers. 
Abridged. 
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clarifying their ideas on the future training of mech- 
anical engineers and the aunate which desired 
reforms can be most readily achieved. The White 
Paper provides an appropriate occasion to place on 
record the major conclusions which have emerged from 
the Institution's discussions, which are as follows. 





Advisory Council on Engineering Education and 
Training.—Engineering education should be in a state 
of continual evolution to keep pace with, and even in 
some cases to lead, industrial developments. 
therefore recommended that there should be a per- 


manent Advisory Council to advise the President of | 


the Board of Education on matters relating to the 
education and training of engineers, and which should 
constitute part of a permanent Board for Technical 
Education. Its members should be chosen for their 
competence to advise, from those with authority and 
experience in engineering and science. 

Provision of Facilities for Technical Education to be 
Obligatory.—The Institution welcomes this provision, 
if the intention is to confer statutory powers on the 
Board of Education in this respect. 

Organisation of Higher Technical Education.—It is 
noted with satisfaction that the legislative changes 
propose a readjustment of the present control by local 
educational administration to a wider basis. The area 
served by large technical colleges penetrates into those 
of several local authorities, and is related far more 
closely to the distribution and location of industry 
than to local-government boundaries. No reorganisa- 
tion of higher technical education will be satisfactory 
or complete unless it covers fully the work of both the 
technical colleges and the universities, and secures 
their effective co-operation. 

Control of Higher Technical Institutions.—Control of 
the la technical colleges which serve a wide area 
should be in the hands of an authority drawn from, and 
covering, a wide area. This can be accomplished by 
regional planning of the higher technical educational 
services. Certain technical colleges in the country 
should be developed to provide a focus for special 
studies in fields having associations with their locality. 

Quality of Teachers.—The quality of engineering 
instruction depends, first, on the quality of the teaching 
staff ; secondly, on the quality of the equipment ; and 
in the third, but still an important, degree, on the quality 
and style of the buildings. The teacher of engineer- 
ing is and must remain an engineer. The teacher of 
school and purely academic subjects may not be 
qualified for any other occupation. The salaries and 
prospects of engineers who devote themselves to a 
teaching career should be comparable with those open 
to them if they follow an industrial career. Evening 
class work is staffed in the main by part-time teachers. 
A teacher for any course should have been instructed 
to a higher standard than that of the class he takes. 
Except for craft and special instruction, technical 
classes require graduate teachers. The remuneration in 
many parts of the country is too low to attract com- 
petent teachers. 

Industrial Refresher Courses.—Teachers should be 
encouraged to go back to industry periodically to be 
brought up to date in engineering practice. The Board 
of Education is prepared to pay a share of the salary 
of a teacher who is released by a local authority for 
this purpose for a period up to three months in any 
one year. Too little use is made of this provision 
which, in approved cases, should be extended to release 
for a period of up to one year, or a series of periods of 
three months in consecutive years. It is equally 
important that similar facilities should be made avail- 
able to the staffs of universities. Exchange from the 
lecture room to industry should be organised systematic- 
ally by the co-operation of industry, the Board of 
Education, the technical colleges and the universities. 

Academic Refresher Courses.—Knowledge is advanc- 
ing so rapidly in all subjects that teachers, particularly 
in technical colleges where teaching programmes are 
heavy, have great difficulty in keeping up-to-date in 
their subjects. Arrangements should be made for 
refresher courses to bring teachers up-to-date. 

Teachers from Industry for Day Classes.—Some sub- 
jects are best taught by practising specialists. Firms 
should allow senior members of their technical staff 
to act as visiting lecturers in the day time in uni- 
versities and technical colleges. This would involve 
some inconvenience, but it is a sacrifice which industry 
should be prepared to make, since it is the ultimate 
beneficiary of improved training. 

Teachers Engaged on Advanced Work.—Teachers 
engaged on advanced work should not have such heavy 
teaching programmes that they have no time for 
research or for keeping abreast with technical develop- 
ments in engineering practice. The lack of facilities 
for research frequently deters first-class men from 


It is} 


effective way of discouraging research would be difficult 
to imagine. It is also essential that fully qualified 
engineers engaged on advanced teaching should retain 
continuous contact with industry, but again, the 
superannuation regulations discourage this. 

Teachers should be available to local industry as con- 
sultants in subjects of which they have special know- 
ledge. The reactions of such industrial contacts on 
teaching work would be manifold; teaching would 
become living and progressive, the psychological re- 
action on students of the knowledge that their teachers 
| are practising engineers instead of ex-engineers would 
be stimulating, the contact between technical colleges 
and local industry would be more real, the laboratory 
equipment of some colleges would benefit, and the 
work of others would become better adapted to the 
needs of local industry. A reduction in the teaching 
hours required of the teacher in a technical college 
would bring them more into line with university 
practice, where the teaching programme is less heavy 
|and it is customary to encourage the staff to engage 
|in research, and where permission may be given for 
| consulting work. All engineering teachers dealing 
| with advanced work should be encouraged to take an 
| active part in the work of professional institutions. 
| The value of frequent contacts with those engaged in 
|other phases of engineering work is so great that 
| teachers should pursue such activities as part of their 
| regular work, and should be entitled to recover ex- 
| penses from their governing bodies. 
| Training for Teaching.—A technique of exposition 
can be taught, and is a neeessary study to those who 
| devote their life to professional teaching. Teachers 
| should therefore be required to attend a “‘ summer” 
}course in the art of technical teaching within two 
years of their first appointment. A second course, two 
years later, could be attended with considerable profit. 
| Similar courses should be available to part-time 
teachers, who should be encouraged to attend them. 

Exchange of Teachers.—Exchanges of teachers should 
be arranged between universities and technical colleges 
in this country. It would be of even greater value to 
arrange exchanges between the technical colleges in 
| this country, the Dominions, the United States and 
other countries when the teaching can be done in the 
language of the country. Both the students and the 
teachers would benefit by the fresh orientation of 
thought which would result. 

Standard of Equipment.—The Institution agrees with 
the statement in paragraph 79 of the White Paper, 
that the standard of equipment has often been de- 
plorably low, and comparison with what can be seen 
in other countries which are our keen commercial 
competitors can leave little cause for satisfaction, much 
for apprehension, and some for envy. The method 
should be extended and developed whereby industrial 
organisations and associations can install and replace 
equipment for higher technical training so that it will 
be always up-to-date. Arrangements to this end 
have been operating successfully for some time in 
respect of certain specialised industries, such as boot 
and shoe machinery, textile machinery and printing 
machinery, but the position is quite unsatisfactory in 
respect of general engineering machinery. 











CouRSES FOR PROFESSIONAL ENGINEERS : 
(a) In UNIVERSITIES. 


Availability.—The Institution would welcome ar- 
rangements under which the young engineer likely to 
profit by a university education can obtain it either in 
the course of a scheme of training and education planned 
while still at school, or by selection as a reward for 
exceptional ability which manifests itself while under- 
going works apprenticeship combined with a part-time 
technical education. The system of State Bursaries 
would provide a proved mechanism to secure these ends, 
if extended to selection from apprentices as well as 
from boys at secondary schools. Experience has shown 
that certain technical school students would be admir- 
able recruits for university training. Such students are 
in many cases debarred by matriculation regulations, 
and it is recommended that the universities should give 
due recognition to the value of the experience the 
student will have gained in his part-time instruction. 
Some accommodation in matriculation regulations 
would facilitate this transfer into university work at a 
normal university entrance age. The record of the 
student at school, technical school, and works should 
be arranged to provide suitable evidence of general 
fitness for university education. 

Output of Universities—There are in the United 
Kingdom 22 university schools of engineering with a 
total annual output, before the war, of 800 engineering 
graduates of all branches. In addition, there were 126 
awards of external London degrees in engineering 
courses. Experience during the war has shown the 
value of the graduate engineer and it is reasonable to 











taking up —— in technical colleges. An 
existing anomaly, which is altogether deplorable, arises, 
because a teacher in a technical college who devotes 
himself for a period to full-time research cannot count 
such period for superannuation purposes. A more 


suppose that the future demand for such men will be 
appreciably greater than before the war. 
Steps should be taken to ascertain the probable 


of engineers of graduate standard, to enable plans to 
be laid down to meet increased requirements. The 
first step in expansion should be directed to utilise fully 
the facilities which already exist, and which were not 


so used in pre-war times. 

New Conditions at Entry to University Courses. 
There will be two main types of entrance into university 
engineering work. In one, boys who have remainc:! at 
school until 18 take the higher form of leaving certifj- 
cate. In the other, boys leave school at 16 and follow 
a three years’ organised training in works and technical 
college, with part-time day release. The second cate. 


gory may be the smaller, but is very important. [he 
Institution strongly supports the proposal that boys 
who have not gone into industry at 16 should have one 


year’s practical work in industry before proceeding to 
a university course. This year should include part- 
time attendance at a technical college to develop and 
consolidate the mathematics and elementary theory 
learnt at school. The whole year’s instruction should 
be carried out in a way definitely designed to develop 
physical and mental alertness. 

The university course would begin at the age of 19 
for those who, having left school at 16, would have 
completed three years’ apprenticeship and part-time 
instruction, including any national service. It will also 
begin at 19 for those who, leaving school at 18, will have 
done one year’s practical work and part-time instruc- 
tion on a National Service basis. Although the ages 
suggested may be taken as a general guide, they should 
not exclude the student who develops late or is delayed 
by poor health or temporary academic difficulty. 

Diversity of University Courses.—Examination of the 
courses now in operation in universities shows a 
diversity which is regrettable and, in certain respects, 
leads to confusion. Some Honours courses are designed 
too exclusively for specialised scientific and technical 
men; more attention should be given to those destined 
for the manufacturing and administrative sides of 
engineering. The period of study for Honours should 
be one year more than for an ordinary degree. 4 

Vacation Training.—During each Long Vacation, the 
student should spend at least eight weeks gaining 
practical experience in selected works, visiting engineer- 
ing works abroad, working in a power station or the 
engine room of a ship. Co-operation between the 
universities, technical colleges, and engineering em- 
ployers’ organisations is necessary to promote systema- 
tic and satisfactory arrangements on a sufficient scale 
to cope with the full output of students. 

Practical Training.—After graduation, and at the end 
of the three-years’ course at a university, the student 
should complete his practical training in works for a 
period sufficient to bring the works training, prior 
to his university course, during vacations and after 
graduation, to a total of not less than two years. 
Post-Graduate Study.—Post-graduate courses may 
consist of one-year or two-year periods of advanced 
studies in specialised directions, or may consist of per- 
sonal studies directed by the professor under whom the 
student works during a time when he is either assisting 
in research or undertaking some research work of his 
own. Such post-graduate courses may be continuous 
with undergraduate work, but perferably should follow 
the completion of practical training after graduation. 
Certain universities and technical colleges have estab- 
lished a special place for themselves in particular fields 
of post-graduate and research work. This tendency 
should be encouraged and developed so as to provide at 
least one place in the country where each particular 
field of engineering study is intensively pursued. An 
extension of the practice should be made by which a 
student of one university may take post-graduate 
instruction or be directed in research work as a con- 
tinuation of his academic career at another university 
or technical college which has specialised in a particular 
field. The award of higher degrees is often held out to 
students as an inducement to take a post-graduate 
research course of this kind. There is every reason 
why universities generally should be induced to give 
similar academic advancement for research work done 
by their students outside the universities, and prefer- 
ably at a later age, when their research work can be 
expected to be of greater merit. 


Courses FOR PROFESSIONAL ENGINEERS : 
(6) In Tecuntcat CoLuecEs. 
Need for More Time for Study in Technical Colleges.— 
The standard now required in higher engineering educa- 
tion is such that students cannot be expected to crowd 
all their studies into their spare time after working 
hours. The Institution therefore welcomes the pro- 
posals for compulsory part-time education in working 
hours, equivalent to a minimum of one day a week, 
and hopes that industry will voluntarily continue such 
day release beyond the age of 18 for apprentices of 
proven worth. In view of the declared intention to 
devote part of the day release to physical culture, to 
training in clarity of expression, pot the understand- 
ing of written and spoken English, together with some 
education in the broad meaning of citizenship, release 
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for a single day may not of itself provide sufficient time 
to cover the National Certificate courses now in success- 
ful operation, and it may be necessary to supplement 
the single day’s release during working hours by at 
least one evening’s work at evening classes to cover the 
Ordinary National Certificate. 

if day release is not granted in the relatively small 
number of suitable cases beyond the age of 18, it will 
be necessary for two or three evenings a week to be 
devoted to evening class work for an additional three 
years, to cover the Higher National Certificate eourses, 
together with certain necessary endorsements. With 
such provision, it may be possible to enlarge the 
content of National Certificate courses to meet fully 
the Institution’s conception of the minimum educa- 
tional attainments for a professional mechanical engi- 
neer, and required by them for corporate membership. 
Those mechanical engineers whose main concern in 
after-life will be with manufacture should be encouraged 
to pursue the Higher National Certificate courses in 
production engineering. 

Full-Time Education in Technical Colleges.—In con- 
trast to the development here, other countries depend 
to a greater extent on full-time, and less on part-time, 
technical education. The number of full-time students 
in our technical colleges is usually very small. There 
is, however, room in industry for a greater number of 
men of graduate rank than can be supplied by the 
universities. Suitable technical colleges should be 
encouraged to cater to a greater extent for full-time 
courses, which should be of degree standard. 


CouRSES FoR PROFESSIONAL ENGINEERS: 
(c) In Universities AND TECHNICAL COLLEGES. 


Lecture Courses on Special Subjects.—Universities and 
technical colleges tend to be exclusively preoccupied 
with the training of young people. It should not be 
overlooked that the range of basic knowledge is con- 
stantly expanding. Lecture courses reviewing and 
focusing recent advances in knowledge should be 
arranged frequently for engineers in practice. Special 
branches of knowledge bearing on engineering, such as 
management and economics, which cannot find a place 
in already crowded syllabuses, can be dealt with in a 
similar way after the Higher National Certificate or 
diploma or degree courses have been completed. 

CouRSES FOR CRAFTSMEN. 

Wider Provision of Courses.—Much wider provision 
of craft courses in technical colleges will be necessary 
to provide for youths at the coualian works having no 
organised apprentice instruction, and to utilise the day 
release for youths unsuited to more advanced technical 
studies. Properly employed, the day release should be 
of special benefit to craftsmen. 

Equipment of Workshops.—The technical-college 
workshop should be the craft apprentice’s laboratory. 
It should be equipped on an adequate scale with a 
view, not so much to teaching manual skill, as to 
teaching the principles underlying workshop operations. 

Variety in Training Schemes.—In craft-apprentice 
training, there is ample scope for variety, particularly 
in relation to the arrangements for practical training. 
This may be given entirely in the works, or partly in 
the works and partly in the college. Ifthe latter scheme 
is adopted the practical training in the college might 
take the form of a full-time course prior to entering 
employment or a part-time course concurrent with 
employment. The system adopted in any particular 
ease will obviously depend on local conditions; in 
particular, on the facilities which firms have for properly 
organised practical training in their own works. 

Certification on a National Basis.—There is an urgent 
need for a certificate scheme operated on a national 
basis for the theoretical studies of craft students, who 
are at a serious disadvantage compared with profes- 
sional students because they have not before them the 
incentive of a certificate awarded on a national basis 
and backed by influential bodies. A section of the field 
is partially catered for by the City and Guilds craft 
courses and by development, a suitable scheme of 
certification might be erected on this foundation. 

Courses for Foremen and Others.—The provision of 
suitable training for foremanship, production planning, 
rate fixing and inspection has been seriously neglec 
in the past. Such courses should be arranged to follow 
craft or Ordinary National Certificate courses. 

Relation between Technical Education and Practical 
Training.—Works training and technical training 
should be planned as a whole, and closer relations are 
needed between educational institutions and industry 
to secure this end. College representatives should be 
invited to sit on Works Training Committees just as 
representatives of industry sit on College Advisory 
Committees and thus ensure joint interest in the pro- 
gress of the individual apprentice. 


PracticaL TRAINING. 


The practical training of the apprentice engineer 
should be directed to enable him to acquire skill in the 
manipulation of hand and machine tools; that know- 








ledge of materials which can be acquired only by 
handling and working with them ; knowledge of manu- 
facturing processes and methods, and the limitations 
they impose on design; knowledge of workshop 
organisation, and the control of the flow of materials 
during manufacture ; and knowledge of the personnel 
with whom, and for whom, he works. oo often 
‘apprenticeship ” is exploited as a form of cheap 
labour, and in recent times a narrowing practice has 
arisen—which the Institution deprecates—of appren- 
ticing youths to the drawing office, to rate fixing and 
to other limited sections of engineering work, leading 
in many cases to “‘dead end” occupations. It is 
desirable that those organisations having the facilities 
to give the best training to young men should be 
nurseries for an industry and provide opportunities for 
training for the greatest possible number, and means 
should be found within the industry to compensate 
them from a pooled levy. 

Selection of Craftsmen.—The selection of craftsmen 
is bound up with the selection of young professional 
engineers. They are both recruits to mechanical 
engineering, and it is obviously efficient to have a 
decision as to whether the recruit will eventually be 
best employed as a craftsman or as a professional 
engineer, either before the commencement of employ- 
ment or as soon as possible afterwards. Except for 
those who have passed through Junior Technical 
Schools, most young men commence their engineering 
training with little or no knowledge of the nature of 
the work of an engineer, of what that training involves, 
or their suitability for entry into the profession. The 
number of misfits might be minimised by psychological 
and vocational tests for prospective candidates. En- 
trants to craft apprenticeship should be chosen because 
they are the most suited to such work, and, conse- 
quently, will find satisfaction in it. If this is confirmed 
after a probationary period, they should pass out of 
the apprentice workshop and continue to learn their 
chosen craft in the main workshop, attending corre- 
sponding workshop courses at a technical college. 
Provision should always be made to transfer youths 
who later prove their greater suitability to the pro- 
fessional course. 

Workshop Training.—Recruits for craftsmanship 
should be trained under experienced instructors and not 
be entirely dependent upon a craftsman or foreman 
whose preoccupation is with production. Instructors 
should be selected for their skill and for their ability 
to impart knowledge and gain the confidence of the 
young men in their charge. Special apprentice work- 
shops should be available for preliminary craft instruc- 
tion of not less than six or more than twelve months’ 
duration. Apprentice workshops should produce parts 
or assemblies for stock. Small firms may have to 
depend on the technical college to provide some of the 
practical training in craftsmanship as well as the whole 
of the technical training. Subsequent practical training 
should be carried out under the normal conditions of 
the workshops. 

Duration and Scope of Training—Under present 
agreements between employers and trade unions, the 
length of craft apprenticeship has been fixed at five 
years. With effective instruction and proper facilities 
for training, an intelligent youth could attain a standard 
of craftsmanship, at least equal to that of the average 
craftsman of to-day, in three or four years at most. 
The period of apprenticeship should become less rigid, 
and attainment be a factor in determining its duration. 

Day-time Release.—Under the White Paper proposals 
for compulsory part-time education in working hours, 
the craft apprentice can receive workshop craft instruc- 
tion, as distinct from the higher technical instruction 
involved in National Certificate Courses, together with 
general education and physical training, at a works 
school or a technical college. 

Pre-University Workshop Training.—Up to the end 
of the Nineteenth Century, almost all professional 
engineers obtained their theoretical training by part- 
time study, concurrent with their apprenticeship course. 
With the increasing development of university training 
for engineers, a large number of young men obtained 
the greater part, if not all, of their practical training 
after graduation. During the past twenty years, a few 


ted | young men have secured a short period of practical 


training between school and university. It is recom- 
mended that all those who are able to include a full- 
time university course in their training as engineers 
should undertake a period of works training before they 
proceed to the university. The advantages of an 
organised pre-university practical training are that the 
boy has an opportunity of finding out what engirteering 
is like; the experience assists in the general develop- 
ment of his character, and he enters the university in a 
more mature state; contact with engineering practice 
is of the greatest help in giving him an appreciation 
later of the significance of his theoretical studies; he 
is accepted by the craftsman and helped in a way that 
would not be possible if he were an adult. During the 
pre-university practical training, study should be con- 
tinued, by part-time attendance at a technical college 





or works school, in mathematics and science and such 
other subjects as will assist in his university work. 
Duration and Nature of Workshop Training.—The 
practical training of the professional engineer cannot 
be defined narrowly. It should last for from two to 
five years, depending upon age, qualifications and 
experience at the time of entry, and on whether or not 
it is combined with university or part-time technical 
education. It should include fitting, operation of 
machine tools, moulding, pattern making and welding. 
The professional engineering apprentice should spend 
a short time in the craft apprentice workshop to 
familiarise him with workshop practice and to enable 
him to appreciate skilled craftsmanship. He should 
also have experience in inspection, production organisa- 
tion, processing, testing, the drawing office, estimating, 
and, where possible, in the preparation of contracts 
and tenders, research, engineering design, installation 
of plant, etc. For many apprentices it is desirable to 
give opportunities to gain experience in the mainten- 
ance of the plant, in the design and manufacture of 
which they assisted. The completeness of such train- 
ing is, in some cases, dependent upon co-operation in 
arranging exchanges between different employers. 
General of Apprentices.—When the num- 
ber of apprentices is sufficient, they should be encour- 
aged to form an association, under its own officers, to 
develop interests in a wide field, as is accomplished by 
the more progressive university students’ unions. The 
officers of the association should act as a negotiating 
body with the management on matters relating to 
apprenticeship training and welfare. In this way, a 
sense of responsibility is developed and experience is 
gained of negotiation and committee work of all kinds. 
Where there are insufficient apprentices within a single 
company, the local technical college could provide an 
opportunity to gain experience in operating committees 
and running affairs by forming a students’ association. 
ESTABLISHMENT OF A Post-GraDUATE COLLEGE. 


There are inadequate facilities at present for the post- 
graduate training of established technical staff and 
executives. It is doubtful if universities or technical 
colleges can make the necessa rovision; a post- 
graduate college should therefore be established to 
provide courses on a full-time basis. It should be 
financed mainly by the State, and should be controlled 
by an independent self-governing body, but might be 
developed by addition to one of the large existing and 
well-established colleges. Although the original charter 
of the Imperial College of Science and Technology 
visualised this development, it has never been carried 
out. Such a college, if established, could do valuable 
work in many fields. It could provide courses expound- 
ing the latest advances in knowledge in single fields 
such as heat transmission, combustion, elasticity, pro- 
perties of materials, vibration or the technology of 
specific developments in modern practice ; courses in 
administration, organisation, economics and commerce 
related to the engineering industry ; and by constant 
study of the growing body of knowledge in any particu- 
lar subject, it could try to bridge the gap between 
research practice and ar ae This proposal does not 
exclude the teaching of inistration subjects in 
universities and technical colleges. It is wholly desir- 
able that technical students should be familiar with the 
groundwork of these subjects. 





The rehabilitation of industrial life and the recovery 
of export trade will depend upon the active training 
and adequate supply of fully trained professional en- 
gineering personnel and craftsmen in the immediate 
post-war period and upon the utilisation of such men 
by industry. To achieve this, the early provision of 
additional training facilities will be necessary. A com- 
mencement should not be deferred until the immediate 
post-war reconstruction period is upon us. Obviously, 
increased expenditure will be incurred, and, in the 
absence of further explanation and probably of modifica- 
tion, the financial provision of the Appendix of the 
White Paper will inevitably induce a vigilant and critical 
mood, stimulated in the first place by the penultimate 
pa ph of page 34, which reads :—‘ Although the 
development of technical and adult education is not 
included among the matters dealt with in the first four- 
year plan, some allowance has been made for prelimin- 
ary expenditure in respect of technical education.” 

Table I of the appendix to the White Paper shows 
the estimated additional expenditure from public 
funds to cover the proposed reforms, compared with 
the last -war year; it is expected to reach an 
ultimate additional annual cost of 67,000,000. 

The interval which is to elapse between the end of the 
war and the “ Appointed Day” on which the new 
reforms commence is not indicated in the White Paper, 
nor was it foreshadowed in the two days’ debate in 
Parliament. We can understand this caution, even if 
we do not commend it, for certain earlier reforms failed 
to mature because no appointed day ever arrived for 
the country as a whole. We understand, and can 
commend, the foresight and the courage embodied in 
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the introductory remark of paragraph 6 of the White could ensure fair w and fair conditions for the 
Paper, which says :— i LABOUR NOTES. selves. nat —_ 
“The rate at which it will be possible to proceed| Wor Lp-wipr trade-union collaboration is proposed 
will depend . . on the financial resources available, | in a resolution submitted by the National Union of Writing in British Ally, the British official weekly 
having regard to our existing commitments, to the | Public Employees for discussion at next week’s Trades | published in Russia, Mr. M. S. McCorquodale, Purlia. 
new claims we may have to meet and to such orders of | Union Congress at Southport. The delegates are to| mentary Secretary to the Ministry of Labour and 
priority as may have to be laid down.” be asked to instruct the General Council to call “a| National Service, states that about 22,300,000 of 
We conceive it proper and necessary that all the | great international conference "’ and to invite to it, the | Britain’s effective population of 33,130,000—that is 
estimates of all the post-war reconstruction plans of | American Federation of Labour, the American Congress | those between 16 and 64—are working full time for the 
all the Ministries be collected, collated, and integrated, | of Industrial Organisations, the American Railway | war effort. The figure is made up of 15 200,000 men 
and then, by methods well known to mechanical | Brotherhoods, the Confederation of Latin-American | and 7,100,000 women, including 2,500,000 married 
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engineers, passed through a process of selection and | Workers, the trade unions of the Dominions, and repre- | women, and does not take into account any form of 
adjustment in sequence and magnitude to the financial sentative trade unionists from the occupied countries. voluntary work, nor additional war work by civ ilians 
resources and man-hours available. We are, there-| Recently, it will be recalled, the Russians suggested to | already fully occupied as Home Guard or Fire Gu ard 
fore, not at this time so much concerned with the | the Anglo-Soviet Committee that it should be enlarged | Over 1,000,000 more men are now employed on munitions 
absolute value of the total sum of money estimated for | to include most of these other interests, but, in view of | than at the end of the last war. Of 3,250,000 un. 
‘* Educational Reconstruction ” given in the Appendix, | the existence of the International Federation of Trade | married women aged 18 to 40, over 90 per cent. are 


but intensely concerned with the relative values of the | Unions, the British representatives asked for time to | engaged in whole-time war work in the armed forces, in 
allocations and their priorities within the educational | consider the matter in conjunction with their affiliated | Civil Defence, or in industry. 
reconstruction programme. | unions. 7 


An official of the Ministry of Economic Warfare 

The Furnishing Trades Association is to submit a| stated in London last week that about 2,000,000 people 
resolution requiring that each industry or service, left | in Berlin are actively engaged in the manufacture of 
| to private enterprise, shall be subject to control by a | equipment for the German armed forces, compared with 
Part of Total body composed of an equal number of nominees of the | about 1,500,000 in the Ruhr. The products of Berlin 
Additional appropriate trade unions, employers’ organisations, and | and the Ruhr are complementary. Whereas, the Ruhr 


The following table is extracted from Table I of the 

Appendix, “‘ X'” being an unknown period from the | 

end of the war to the * Appointed Day.” 
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Additional | 








| 
mee. Bin, end 2 | se | representatives of the Board of Trade or other suitable | is the largest concentration of heavy basic industry in 
Technical Expenditure. | Adultand | Government Department. The governing body would | Europe, Berlin is by far the greatest manufacturing 
Education. zeteeel | be ——— to Parliament through the Minister of the | centre. 
. = * | interested department. 
- | : ali - , Men now being called up in this country are offered 
é ‘ | Per cent. A resolution by the National Union of Boot and Shoe | coal-mining as an equal alternative to the Services, 
X+1year ..| Zero 1,100,000 0-0 Operatives submits that, in order to ensure to trade | After the war, the pits will need 720,000 workers. They 
§ + + “| poopnns py teen ja | unions an integral part in the industrial and social life | already have that number, but 20 per cent. are men 
ache 100,000 17,300,000 0-58 | of the nation, the General Council should itself prepare | over 50 years of age kept on because of the war. Next 
xX+5 300,000 247800,000 1-21 | a plan of reconstruction. year, the wastage of man power will be higher than 
x $3 1.00/00 | $0,100,000 3-98 jnormal. The industry needs 30,000 new recruits now 
X+7+Y°.. 2°700,000 64,400,000 | 4-03 - | to ensure the required production up to the end of 
A scheme for the joint control of the boot and shoe | April next; to ensure that production up to the end 





“* Where Y, like X, is an unknown number of years, but is | manufacturing industry has been prepared by the | of April, 1945, 50,000 will meet the requirements. The 
expected to be very much greater than X. | National Union of Boot and Shoe Operatives and sub- | Minister of Labour and National Service, of course, has 
The Parliamentary Secretary to the Board of Educa- | mitted to the Employers’ Association for consideration | power to “ direct ” labour into the pits. But, accord. 
tion, in reply to the debate, stated that, ‘‘ with regard with an invitation to it to discuss the details with a| ing to the Manchester Guardian, he wants volunteers ; 
to technical education the figures represent the capital | view to reaching agreed proposals for submission to | jn this industry more than any other, the pressed man 
charges on the new buildings,” and gave an under-|the Government. The control would be vested in a js almost useless. Men who go into the pits on being 
taking to re-examine them in the light of the debate. | board consisting of an equal number of representatives | called up will be in exactly the same position as Service- 
We are left with a feeling of disquiet that the Board of | of the employers’ association and the union, with | men in respect of their right to demobilisation. But 
Education appears to place undue emphasis on “ Build- | several Government representatives, and, subject to a/ the greater the number of men taking up mining as a 
ings” as the end-all of technical educational reform. | National Industrial Planning Board, would be respon- | career the better will it be. 
If all these moneys are intended to serve building loans | sible for the general planning of the industry and the . 
alone, where are the estimated sums to cover the | control of the output of each undertaking. It would con- The Fire Brigades’ Union, at a meeting in London 
collateral reforms effecting improvement in equipment | trol costs and prices, encourage research, eliminate | last week, decided to press for an advance of 10s. a 
and teaching, and the considerable increase in teaching | monopoly control and deal with marketing, and the | week in the basic rate and other wage increases, and 
force necessary for increased numbers of students and | working week would be one of 40 hours, worked on | also for the examination by at least two doctors of all 
classes, to increase the efficiency and status of teach-| five days for 48 weeks a year. There would be four! personnel entering the Services. A resolution was 
ing, which we have recommended as essential ? week’s holidays with pay—one in April, two in August | adopted re-affirming the view of the conference that 
It may well be that there is some provision for | and one at Christmas. 'the establishment of joint efficiency committees is 
technical education in the considerably greater funds | imperative. 
allocated to ‘‘ Young People’s Colleges,” since the| The General Council of the Trades Union Congress | 
White Paper, speaking of the hours remaining from the has been seeking from the Ministry of Labour and| Discussing the question of workmen’s compensation 
compulsory day-release time after covering physical | National Service a clarification of the instructions to| in the August issue of Man and Metal, the journal of 
training, civics and instruction in written and spoken | local officers of the Ministry with regard to the direction | the Iron and Steel Trades Confederation, the Editor 
English, states that ‘in all appropriate cases the— | of men into the Home Guard. It has been agreed that | says that, seeing that the maximum payment in 
(remaining)—time may be used for technical or voca- | no man shall be so directed who is working 60 hours a| thousands of cases will not, under the new Bill, be 
tional education related to their employment”; but | week in industrial premises used for vital work, unless | equal to 50 per cent. of the wages lost, it is “ a little 
it would be an undesirable development to strip off | local circumstances make it imperative that he should | pettifogging ” to include the two-thirds and seven- 
from the technical colleges the technical training of | be. It has also been confirmed that, in computing the | eighths principle which, of necessity, is bound to 
youths up to 18, leaving them virtually with work | working week, any excessive amount of travelling to | affect the lower-paid workers most. “It seems,” he 
only above ordinary National Certificate standard. | and from work shall be taken into consideration. | continues, “ that we are so afraid that a workman shall 
The loss would be even greater, to the technical teach- | receive a8 much money when he is injured as he would 
ing in the Young People’s Colleges, of the strength and | | if he were working that the principle of something less 
inspiration to be derived from senior work. It may In cases in which a man who is working 60 hours a week | must be maintained at all costs. There are thousands 
be that, as grants to the universities are administered | or over, has already been enrolled in the Home Guard, | of salaried people who receive full salaries when sick. 
by the University Grants Committee, and not by the | the matter is removed from the control of the Minister | It is never argued in those cases that this is an incentive 
Board of Education, the Government have plans for a | of Labour and National Service and becomes one for | to them to remain away from their duties longer than 
considerable increase in the university grants, in which | the War Office, and the worker concerned may, in the | is necessary.” 
the scientific and technical departments would share. | first instance, apply to his commanding officer either | 





This would be welcome as meeting some of the needs | for easement of his duties or for discharge, according to | 


to which we have drawn attention, but it would 
certainly not deal with the whole. 

The proposed deferment of provision for technical 
education, indicated in the Appendix, together with 
internal evidence in the White Paper itself, creates the 
impression that the close relationship between technical 
education and our industrial survival after the war is 
not fully accepted by the Board of Education. This 
may be because officials, expert and trained in this 
field, either are not available or do not rank sufficiently 
high in the councils of the Board to influence the Presi- 
dent in the formulation of policies. The Council of 
the Institution are of the opinion that the emergence 
of this country from its relatively backward position 
in technical education depends largely upon the initia- 
tive of administrative officials in the hierarchy of the 
Board of Education; and that this initiative is un- 
likely to be forthcoming unless some among the highest 
of these officials have been technically trained and are 





expert in the field of technical education. Finally, the | things as well that would tend to make life happy. If 
Institution would urge tna there should be no bar to | Indian workers developed their trade unions on sound 
prevent a suitable oificial, trained in science, applied | lines and had recourse to the existing machinery for 
science or technology, becoming Secretary to the Board. | the consideration of grievances or complaints they 


circumstances. —- 

In the course of a broadcast talk recently, Mr. R. 8. 
Nimbkar, Labour Welfare Adviser to the Government 
of India and formerly a trade union leader and the | 
Indian Workers’ Delegate to the International Labour | 
Conference in 1939, said that India was linked with the | 
democratic world and linked for good. As a result of | 
the development of the trade union movement and the | 
establishment of the International Labour Office, a 
progressive labour code had been gradually built up 
in India. The country had made considerable advance 
during the last few years in line with other progressive 
countries, though it was still young industrially. 





Should victory in war, Mr. Nimbkar continued, be 
followed by a satisfactory peace, labour would not only 
have a share in the Government, but in many other 








Apparently, the writer goes on, “ it is only the wage- 
earners who are in need of an economic deterrent to 
malingering, because that, obviously, is the conception 
underlying the two-thirds and the seven-eights pro- 
visions. We think that the increases in the fatal 
accident payments are somewhat inadequate, having 
regard to the sums paid in street accident and in com- 
mon law cases.” 


Four outstanding problems affecting engineering 
clerical staffs are officially stated to be receiving the 
attention of the Transport and General Workers’ 
Union. These are (1) The need for increased rates of 
pay, particularly for adult male and female staffe. 
(2) Proper payment for overtime. (3) Participation 
in production or lieu bonus schemes. (4) Active and 
official association with production and consultative 
committees. Here again, it is added, as in the case 
of road-haulage staffs, the success of the Union’s 
activities depends upon the support that engineering 
clerks give. Why, it is asked, does the position of 
engineering clerks compare unfavourably with that of 
manual workers? The answer given is that manual 
workers are organised. 
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TWO-STAGE DRAWING OF 
CYLINDRICAL CUPS.* 
By Proressor H. W. Swirt, M.A., D.Sc. 
(Continued from page 180.) 


Srvce the original blank is of uniform thickness and 
hardness the measured changes in thickness which 
occur during the initial draw are more likely than those 
in the redraw to provide a simple basis of comparison 
with theory. For the purpose of such a comparison 
the measurements plotted in Fig. 19, should afford 
useful material. The blank, of mild steel, was 4 in. 
in diameter, the punch was 2 in. in diameter, with 
a radius of }in. These show the distribution of thick- 
ness in a fully drawn first-stage cup (drawing ratio 
2-0) and at certain periods during the earlier part of 
the draw. A comparison of the “ fully drawn” curve 
with that deduced from theoretical considerations ~ 
a non-hardening material and plotted in Ra, Mag 
suggests at first that the discrepancy ge; 
the outer zone of the blank thickens and the inner 
zone becomes thinner, but here the similarity ends. 
It must be remembered, however, that the theory 
only covers those regions of the blank which are 





* Paper read before the Institution of Engineers and 
Shipbuilders in Scotland, on Tuesday, 
Abridged. 
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(8076.2.) RatioN, 
| subject to drawing proper, and only considers the 
| effects of pure radial drawing. Hence thickness changes 
| under the influence of the punch (d, = 0 — 2 in.) or 
| superimposed by bending over the lip of the die and 
subsequent tensile strain in the cup walls need separate 
| consideration. If we follow the changes in a ring of 
| initial diameter 3-0 in., for example, we shall expect 
|that (1) it will thicken continually by pure radial 
drawing until it reaches the lip of the hy (2) during 
its passage over the profile radius of the die its con- 
tinued tendency to thicken by drawing will be —— 
by a tendency to thin under radial tension enhanced 
| by friction, and (3) when it passes the throat of the die 
| and joins the wall of the cup it will continue to thin 
under the wall tension without any compensating 
tendency to thicken by further drawing. 

The amount of this thinning, which is introduced by 
| the practical necessities of the drawing process, will 
be greatest in those zones which pass over the die 
radius under maximum drawing tension and sustain 
the punch load in the walls of the cup for the greatest 
time. The conditions in the material which is never 
subject to drawing proper (d, = 0 — 2 in.) are essenti- 
ally tensile at all stages and afford by comparison some 
idea of the thinning effect imposed in the drawing zones. 
For this purpose the thickness changes early in the 
draw shown in Fig. 19 are of special interest. It will 
be seen that during the first }-in. of punch travel the 
only substantial change in thickness is a marked local 
thinning round a zone on the profile radius of the punch, 
due to bending on this radius under the radial tension 
which has not yet rizen to the value necessary to cause 
drawing from the outer rim of the blank. the 
next }-in. of travel the drawing tension ie still building 





April 13, 1943. | up and has now reached a value which causes plane 


' tensile strain over the flat base of the punch and radial 
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tensile strain in the zones intermediate between this 
and the lip of the die (d, = 2} in.). All this occurs 
before dra proper commences from the rim, in 
what is in effect a preliminary “cupping” process, 
and it will be seen that the initial strains induced by 
this cupping tension are very considerable. 

During the third }-in. of travel the effects of drawing 
proper become appreciable in the outer zones and the 
drawing tension reaches its maximum value. The 
material at and round the head of the punch continues 
to thin under increased tension, that near the rim 
thickens under radial drawing and the intermediate 
zones (dy = 2 — 2} in.) are subject to both effects in 
varying degree. During the remainder of the draw 
(} — 14 in.) the punch load, after remaining nearly 
steady for a time, falls away as the rim diameter is 
drawn in. The material in the base of the cup suffers 
no further strain, but that on the punch radius, having 
already developed a thinning of 10 per cent., has 
formed a true tensile neck and continues to strain even 
under reduced load. The material already in the cup 
walls (d, = 2 — 2} in.) suffers only slight further 
thinning, but that which has to pass over the lip of the 
die under tension (q, = 2 —4 in.) is subject to 
transient —— in much the same way as the 
material on ch radius in the earlier stages. 

The ee ae in thickness, therefore, do 
not discredit the Spoetteal discussion but em i 
the importance of the secondary effects of —- 
stress in the walls and base of the cup and — 
over the profile radii of punch and die. In fact, the 
zone of i eens thinning in the materia] is that which 
has been called on to withstand the drawing tension 
combined with bending during the whole period of 
the draw, and it is at this neck, of course, that rupture 
occurs in oversized blanks. The die radius does not 
cause similar necking because its effect is distributed 
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over a wider zone of material. The secondary neck 
at D = 2} in. is the true drawing effect predicted by 
theory and shownin Fig. 20, page 199. This explanation 
of the changes in thickness is supported by measurements 
of thickness on completed first-stage cups drawn from 
different blank diameters and plotted in Fig. 21, 
page 199. With a smal) blank diameter the drawing 
tension is relatively small and the consequent over- 
strain is slight. The punch was 2 in. in diameter, and 
the blanks were 0-038 in. thick, of mild steel. More- 
over, Fig. 20 shows that in such a case the drawing 
neck does not develop. As the blank diameter is 
increased the thickening and thinning due to true 
drawing increase, while the secondary thinning and 
necking develop in a systematic way. 

(3) m the standpoint of practical two-stage draw- 
ing it is important to ascertain for any particular 
material what is the maximum combined drawing 
ratio N = N, N, to which the material can be subjected 
without failure, and what particular initial ratio N, 
will produce this optimum result. It has been shown 
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grounds mentioned in the Acts. 


that for any given initial ratio N, the greater the | 


redrawing ratio N, the greater will be the specific 
redrawing load and the greater, therefore, the danger of 
rupture. It is also to be expected that the greater the 
initial ratio N, the smaller will be the permissible 


- er tgs: : « 
redrawing ratio N,, and this is amply confirmed by |in heavy lorries is usually incorporated in the wheel or 


experiment. It remains to be ascertained whether and 
to what extent a compromise in the initial ratio N, 
will be compensated by a proportionately greater 
improvement in N, and a consequent improvement in 
the resultant ratio N, N,. 
gated with six metals: mild steel, 70/30 brass, 95/5 | 


This question was investi- | 


| MOTOR VEHICLES. 


551,580. Geared Hub. 
| Limited, of Northfield, and J. C. Haefeli, of Northfield. 
|(4 Figs.) June 20, 1942.—The hub reduction gear used 
attached to it in such a manner that the wheel cannot be 
removed without first removing some parts of the gear. 
The main object of this invention is to avoid this incon- 
venience. Splined on the outer end of the axle casing A 
| is a spider D carrying six short arbors d, and on each of 
these runs an intermediate pinion meshing with the spur 


| 


aluminium bronze, nickel silver, soft and half-hard | wheel C on the axle shaft and with a toothed ring bolted 


aluminium. The following procedure was adopted. 
The maximum blank diameter capable of producing 

@ successful first-stage cup with a 2-in. punch was 

ascertained for each metal. Cups produced in this way 

were then subjected to redrawing with various punch 

diameters, records were made of successes and failures 

and the resultant combined drawing ratio N = N, N, | 
was calculated and plotted against N,. Next a some- | 
what smaller blank was used and a similar series of | 
redraws gave further successes and failures, which 

were again plotted as N, N, against N,. By continu- | 
ing this procedure with several initial blank diameters | 
a chart was produced for each metal of the type illus- | 
trated in Fig. 22, page 199, for nickel silver. It will 

be seen that the system of plotting on this chart brings | 
all tests with a given initial ratio N, on to a single ordin- | 
ate and all with a given redrawing ratio N, on to a| 
single oblique line. The range of successfal two-stage | 
drawing lies below the discontinuous border line drawn 

in the figure, the vertical portion of this line marking | 














the limit of success in the initial draw and-the curved, between the hub shell F and a cap f. The external 


upper portion the limit in the redrawing,dperation- 
This particular chart shows in effect that the greatest 
two-stage drawing ratio possible with the nickel silver | 
used is 2-94, and that in order to obtain this result the | 
initial drawing ratio should be 2-2. 

The line dividing successes from~failures on such a 
chart as this is a characteristic of the material, giving 
a useful indication of the extent to which a given 
initial drawing ratio will absorb its capacity for redraw- 
ing. It also shows the possible combinations of stage 
ratios that can be successfully employed to produce a 
given total reduction. Systematic bracketing carried 
out on the other metals available gave the characteristic 
lines grouped together in Fig. 23, page 199. It will be 
seen that with the two exceptions of nickel silver and 
(more particularly) 70/30 brass the redrawing part of 
the characteristic is in each case approximately linear. 

Inspection of Fig. 23 shows that in all cases the 
maximum permissible combined drawing ratio N, N, 
is obtained when the greatest possible first-stage ratio 
N, is employed, so that compromise in the choice of the 
initial drawing ratio does not apparently lead to 
improved performance in a two-stage draw. An in- 
teresting fact revealed by the figure is that the value of 
the maximum combined ratio is not very different as 
between the various metals tested. The range of these 
values is from 2-93 with aluminium bronze to 3-19 
with half-hard aluminium, a distinctly closer range 
than for a single-stage draw. The fact that in general 
those metals which have successfully withstood a 
severe initial draw show relatively poor results in the 
redrawing operations may have some connection with 
the fact that thickness changes and work hardening 
increase with the drawing ratio, but this explanation 
appears unlikely in face of the fact that with any single 
metal the greatest combined ratio is associated with 
the severest initial draw. It is also interesting to note 
from Fig. 23 that the highest redrawing ratio N, is 
not always obtained from the metal which has the 
greatest “reserve” or margin of safety in the initial 
draw. For example, with an initial ratio N, = 1-95 
a combined ratio of N, N, = 2-95 is obtained with soft 
aluminium, which is working very close to its first-stage 
limit N, = 1-99, while brass, for which N, = 2-21, 
gives a combined ratio N, N, = 2-80 only. 


diameter of the ring E allows an ordinary standard wheel 
to be passed over it and bolted to a standard flange. 
The hub shell F is mounted on the axle casing A by roller 
bearings. The outer end of the shaft is supported by 
the pinions. The spider D can be readily removed from 
the axle casing A after the hub cap / has been removed 
and the axle shaft withdrawn. The wheel rotates in the 
direction opposite to that of the shaft. The gear shown 
has a reduction of about 2} to 1. (Accepted March 2, 
1943.) 


SHIPS AND NAUTICAL APPLIANCES. 


550,484. Variable-Pitch Marine Propeller. J. Stone 
and Company, Limited, of Deptford, and E. C. Hatcher, 
of Northwood. (6 Figs.) July 1, 1941.—The propeller 
is of the type in which the pitch is varied by the angular 
adjustment of control blades hinged on the main blades 
of the propeller. The control blades have a range of 
adjustment of a very small angle, so that the adjusting 
mechanism must give accurately graduated adjustment 
of the blades within that range. The mechanism must 
also be robust, reliable and sufficiently compact to be 
housed within normal propeller hub casings. The boss 
of a marine propeller carries blades c, each of which is 
fitted with a control blade d. The latter are only a 
fraction of the width of the main blades and extend 
from root to tip. The control blades are hinged to the 
main blades by outer and inner pintles ¢, e’, fixed in 
longitudinal bores in the control blades, the pintles 
working in bearings f and A on the main blades and in 
the boss, respectively. The bearings f and A are hard 
rubber sleeves. The forward edge of each control blade 
is convex to fit into a cavity along the trailing edge of 
its respective main blade. The amount of adjustment 
of a control blade relatively to its main blade is small, 
as shown in Fig. 2 by the limiting axes z and y. Each 
pintle e’ passes through its bearing A and ite free end 
carries a crank-arm k. The arms & are operated by 
cams | mounted on transverse pivots o in radial brackets 
within the cone of the propeller boss. Each cam I is a 
segmental plate set at an angle to the radius on which 
its supporting bracket lies, and is made in one with a 
toothed segment p. The teeth of all four segments 
mesh with a four-sided rack, which is moved in either 





(To be continued.) 


direction by a control rod running through the centre 
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of the propeller shaft. The rear end of each arm & jg 
forked to embrace the respective cam plate |. The 
horns of each fork support wedge-shaped jaws of 
hardened steel, the inclined faces of the jaws engaging 
with the inclined faces of the cam plate. Between each 





jaw and its supporting horn is interposed a hard-rubber 
block, the jaw being thus resiliently mounted. The 
inner end of the control rod has keyed to it a crosshead 
with lugs projecting through slots in the propeller shaft 
and engaged by a sliding but non-rotatable muff sur- 
rounding the propeller shaft. The muff is connected to 
the master control gear. (Accepted January 11, 1943 





MISCELLANEOUS. 


552,269. Rock-Drill Control Valve. The Climax 
Rock Drill and Engineering Works, Limited, of London, 
R. de H. St. Stephens and G. A. McLeman, of Camborne, 
Cornwall. (1 Fig.) October 14, 1941.—The invention 
is an automatic valve for a compressed-air rock drill for 
wet drilling which cuts off the air automatically on 
failure of the water supply. The valve casing A consists 
of a casting of non-corroding metal. This casing has 
an axial bore in which fits a cylindrical slide-valve © 
with a conieal nose c'. The compressed-air inlet is co- 
axial with the valve, so that the incoming air exerts 
pressure on the front of the valve. This pressure is 
balanced by means of a central bore which exposes to the 
air pressure the back surface of the valve the area of which 
is equal to the annular surface of the nose. The back 
of the valve houses a compression spring E which can 





(662.269) 





be adjusted by a screw G. When the water pressure 
falls below a pre-determined minimum, the spring E 
presses the conical nose on to its seating and cuts off the 
compressed air from the outlet K leading to the rock 
drill. The nose end c' of the valve is designéd so that 
the initial opening is restricted, and not until the valve 
has travelled back a certain amount does the full pressure 
of the air become available in the outlet K. The water 
inlet L is inclined to the axis of the valve on the opposite 
side to the air outlet K and leads‘to an annular space / 
which surrounds the valve just in front of a shoulder c’, 
so that the water exerts a rearward pressure on the valve. 
When the water pressure reaches the predetermined 
minimum it overcomes the spring and the valve is 
opened admitting air to the outlet K and water to the 





outlet M. (Accepted March 30, 1943.) 
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THE CYCLOTRON. 


By Dr. T. F. Watt, M.I.E.E. 


NucuEak physics is that branch of atomic physics 
which deals with atomic nuclei, and research in 
this field received a notable impulse in 1930 when 
Cockcroft and Walton carried out the first experi- 
ments on transmutation in which the nuclei were 
bombarded by a stream of high-velocity ions with- 
out the use of a radioactive source. A further stage 
was reached in 1935 when Curie and Joliot succeeded 
in producing new radioactive elements artificially 
by nuclear transmutation of the lighter elements. 
The new knowledge obtained in this way was 
rapidly developed and hundreds of new radio- 
active isotopes have been discovered since 1934; 
there is, in fact, hardly an element left which has not 
now been subjected to nuclear transmutation. 
Although the question of the production of artificial 
gold is not yet ripe for discussion and is not likely 
to become an economical undertaking in the near 
future it is nevertheless a fact that the apparently 
firmly established doctrine of the past 200 years 
regarding the immutability of the elements has been 


_ Fig.l. 


where m, is the mass at rest, v is the velocity, and 
c is the speed of light. 

(ii) The equivalence of mass and energy as de- 
fined by the equation— 

, E = me*ergs . . . (2) 
in which E is the energy content in ergs of the mass 
of m gm. and c = 3 x 10°° cms. per second is the 
velocity of light. Just as in the middle of the 
previous century the principle of the equivalence of 
heat and mechanical energy and the equivalence 
of heat and electrical energy became established and 
consequently implied that each of these types of 
energy could be transformed into either of the 
other two, so equation (2) expresses the equivalence 
of mass and energy. From this equation it follows, 
on the one hand, that all types of energy possess 
inertia which, for example, is exhibited, among 
other ways, by the phenomenon of radiation pres- 
sure, and, on the other hand, by the differentiation 
of equation (2) the following relationship is obtained, 
viz., 

dE = cdmergs . ° - (3) 
which states that every elementary increase d E of 
the energy of a body—whether, for example, this 
increase is due to an increase of its temperature or 
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shaken to its foundation. The aphorism that the 
physics of to-day is the technology of to-morrow has 
been justified so far by all the important discoveries 
of physicists. On the work of Faraday and Oersted 
is founded the whole structure of electrical engineer- 
ing. The discovery of electromagnetic waves 
formed the climax of the work of Maxwell and Hertz 
and opened the era of radio-communication, and 
it can now be said with some degree of probability 
that the next generation will be making use of the 
stupendous stores of energy in atomic nuclei. 
coal and oil resources of the world are still far from 
exhausted and there appears to be opening out a 
path towards the acquisition of far more con- 
centrated sources of energy than any now available.* 

Two important consequences of the relativity 
theory concerning mass and energy were fore- 
shadowed by earlier theories, but their significance 
only became fully realised after the inception of the 
relativity theory, viz. :— 

(i) The relationship between mass and speed as 
defined by the equation 
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ve 
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* Elektrotechnik und Maschinenbau, October 9, 1942; 
see also Elektrolechnische Zeitschrift, page 324, 1942. 
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| an increase of its kinetic energy—also gives rise to 
/an elementary increase dm of its mass. Further, 
| equation (2) implies that each gram of the mass of 
| a substance comprises an energy content of 9x 10” 
|ergs=9 x 10 joules = 2-5 x 10? kWh, the greater 
| part of which is stored in the atomic nuclei. A small 
| fraction of this energy becomes released by radio- 
activity, but the total amount stored is so immense 
|that it would be sufficient to supply the power 
requirements of a town of moderate size for 


The | something like a year. 


The technical realisation of this possibility has 
hitherto been obstructed by two difficulties, viz., 
(i) the amount of available radioactive material 
in nature is too small and, (ii), the rate at which 
this energy is released by radioactive materials is 
too slow, and, so far, no practical artificial means 
have become available for hastening the process. 
For example, from the point of view of enérgy 
supply on a technical scale, it is of no importance 
that the energy released by the complete disin- 
tegration of 1 gm. of radium amounts to so many 
hundred thousand kilowatt hours since the 
disintegration, if not otherwise accelerated, will 
only be completed after an immensely long period. 
For example, about 1,600 years will elapse before 
one-half the mass becomes disintegrated. The first 
sign-post to a way in which these hitherto apparently 











unsurmountable difficulties may be removed was 
disclosed in 1939 when O. Hahn and 8. Strassmann 
made a discovery of fundamental importance, viz., 
that the element uranium, apart from its well- 
known radioactive disintegration through the 
uranium-radium-lead series, can experience a quite 
different type of disintegration as follows: under 
the bombardment by a stream of neutrons, the 
uranium nucleus can be disintegrated, as a result 
of which the shattered fragments will in all pro- 
bability contain two neutrons from each uranium 
nucleus. These two ejected neutrons can cause 
the disintegration of two neighbouring atomic 
nuclei of uranium. Among the‘ shattered frag- 
ments of the latter will be 2 by 2 neutrons, which, 
under suitable conditions, may disintegrate 4 neigh- 
bouring atomic nuclei of uranium. In this way, 
by a kind of avalanche growth, the sequence may 
proceed until the whole mass of uranium has been 
explosively disintegrated. The account of the im- 
plications of Hahn and Strassmann’s work brought 
into view for the first time the possibility of starting 
a “chain reaction,” that is, a reaction of the type 
of the combustion and explosion process which, 
when started by local ignition, proceeds automatic- 
ally throughout the whole of the material. Whether 
such chain reactions can be realised by nuclear dis- 
integration processes depends upon the (as yet 
unanswered) question whether the neutrons ejected 
by the disintegration of the uranium nuclei will 
penetrate into a sufficiently thick layer of the neigh- 
bouring atoms, and the answer to this question will 
decide whether the initially disintegrated nucleus 
will settle down harmlessly or will produce ex- 
plosive disintegration in neighbouring atoms. 

A further important advance in the field of 
uranium disintegration research was made in the 
summer of 1940 by Nier and his collaborators in 
Minneapolis, who found that the chief isotope of 
uranium, of atomic number 238, could only be 
disintegrated by fast neutrons whereas slow neutrons 
could only disintegrate the more rare isotope U 235, 
and this isotope only occurs in natural uranium in 
the proportion of 1: 140. The essence of the pro- 
blem of uranium disintegration has thus shifted to 
that of the separation of the isotopes and for the 
moment it remains there, because all hitherto known 
methods for obtaining this separation are too slow 
to provide a sufficient number of the active isotopes 
U 235 from the uranium which is found in nature. 

The problem of “ chain reaction ” is not expected 
to be settled satisfactorily by experiments on small 
particles of matter, since the penetration of the 
neutrons is such that they will generally emerge 
from the sample without having scored a direct hit 
on the nuclens. When experimenting with large 
masses of material, however, it is necessary to include 
a sufficient amount of ballast substance which will 
not take part in the atomic disintegration, but will 
reduce the speed of the reaction process sufficiently 
to allow the released energy to be utilised in a 
practical manner. For example, a large mass such 
as sphere of 1 m. diameter of uranium or uranium 
oxide, without the admixture of any ballast material, 
would, on the basis of the foregoing discussion, give 
rise to such a lightning-like process that it would 
blast a chasm in the earth’s surface something like 
one of the craters of the moon. It would, therefore, 
obviously be suicidal to undertake investigations of 
this kind without having regard to the theoretical 
possibilities. Controlling the course of the reaction 
process by means of a sufficient quantity of ballast 
material would make it possible to obtain a con- 
tinuous supply of energy for a heat engine. Accord- 
ing to S. Fliigge, the stored energy per cubic metre 
would be adequate for supplying the electrical 
power requirements of a whole nation for several 
decades. 

However fantastic the energy account of the 
atomic physicist may appear, and however far we 
may be from the practical realisation of this atomic 
energy, active research in this domain is essential 
because it is practically certain that in this way new 
and as yet unsuspected natural forces will be dis- 
closed. The fundamental appliances for such 
research—as fundamental as is the retort for the 
chemist and the microscope for the biologist—are 
those by means of which a stream of high-speed 
ions can be produced for the purpose of initiating 
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disintegration. Radioactive material forms a con- 
venient source of high-velocity ions and was used 
by Rutherford when he first achieved such integra- 
tion in 1919. Such a source, however, has been 
gradually superseded by machine-like appliances, 
just as in the earlier days of electrical engineering 
the sources of electric current were galvanic cells, 
which, for technical purposes, were eventually 
superseded by dynamo machines. The following 
fundamentally distinct types of apparatus come 
into consideration for this purpose, viz.:—(1) the 
electrostatic “‘ band "’ or “ belt ” generator of van de 
Graaff ; (2) series arrangements of transformers and 
rectifiers; (3) pressure amplification by means of 
rectifiers and condensers, as used in the cascade- 
generator of Greinacher and Bouwers ; and (4) the 
Cyclotron of E. O. Lawrence. 

In 1919, Rutherford, using as projectiles the 
a-particles which are emitted naturally from heavy 
radioactive bodies such as polonium and radium, 
found that he could eject protons from the nuclei 
of nitrogen atoms. Further experiments showed 
that a large number of the lighter atoms could be 
broken down in this way, but that the heavier ones 
resisted all such attempts at disintegration and it 
was realised that projectiles of much greater energy 
would be necessary for this purpose. The unit of 
energy which is adopted for applied nuclear physics 
investigations is the “ electron-volt " and is denoted | 
by the symbol eV, and one electron-volt is the 
kinetic energy which is acquired by an electron | 
when it falls through a potential difference of 
one volt. A simple calculation shows that 

leV = 1-6 x 10-“" ergs: 1MeV = 10*e V = 

1-6 x 10-* ergs . oe 

In Table I are given the mass and electric charge, 
respectively, of the principal particles with which 
Cyclotron technique is concerned :— 





























Taste I. 
Charge. 
Particle. Mass. Electro- 
— Coulom be. 
Units. 
‘in Pa © ae ’ ’ —— 
Gm. | | 
Electron 8-8 x10-% | 4-77x10° | 1-59 10719 
Proton 1-65 x 107% | 4-77x 107! | 1-59x 10719 | 
Deuteron 3-3 x10°%* | 4-77x 10°10 1-59 x 10719 
a-Particle | 6-56x 10724 | 9-54x 10° | 3-18 10719 
Neutron ; 1-65 x 10°24 Zero Zero 





An «a-particle ,He* is the nucleus of a helium | 
atom and has four times the mass and twice the | 
electric charge of a proton; that is to say, the| 
nucleus of the helium atom comprises two| 
protons and two neutrons. A proton ,H’ is the 
nucleus of a hydrogen atom. A deuteron ,H? is| 
the nucleus of an atom of heavy hydrogen and is 
identical with ordinary or light hydrogen except | 
that its atomic weight is twice as great; that is 
to say, the nucleus of the deuteron atom com- 
prises one proton and one neutron. It was 
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Beam OF 17-MeV DevutTerons FROM 225-Ton CYCLOTRON. 
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a Earlier form of D-shaped electrode supports. 

6 Hot-cathode for production of ions from hydrogen 
or helium gas. 

e To vacuum pump. 

d “ Leading-in ”’ insulator for deflection plate. 


first shown in the Berkeley Laboratory, of California | are most prolifically produced by the bombardment 
University, that the deuteron forms a projectile of | of the metal beryllium with either a-particles or 
very great disintegrating power and it is now | deuterons, and many investigators who are confined 


commonly used in Cyclotron technique. 


|to radium and its products for their high-speed 


Neutrons are now considered to be primary con- | particles have used as sources of neutrons a quan- 
stituents of matter, like electrons and protons. | tity of radon in a small glass bulb filled with beryl- 
Normally they exist only inside nuclei, but they | lium powder, the tube being then sealed off. Such 
may be temporarily ejected from the nuclei by| sources lose their potency in the course of a few 


bombardment with high-velocity ions. 


Since a/| days and must then be renewed. The Cyclotron has 
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e Supporting wheels. 
f Vacuum seal for acceleration chamber. 
g@ Water-cooled target. 
h D-shaped electrodes. 
k Pressure control for D-shaped electrodes. 
sections is connected to the other terminal. In this 


way, an electric field is established across each gap, 
while the inside of gach tube section is screened from 
the electric field. If a particle of mass m gm. 
carrying an electric charge Ze, where e = 
4-77 x 10-"° electrostatic c.g.s. units, enters the 
system at the left-hand of Fig. 1, it will be accelerated 
by the electric field each time it crosses one of the 
gaps between the tubes, but its velocity will remain 


neutron has no electric charge, it can penetrate | been found to produce neutrons at about 500,000; constant while it is travelling through any one of 
a relatively enormous thickness of matter, and the | times the rate of the average of the sources which 
special importance of neutrons as projectiles is that | are available by other means. 


they can cause disintegration when they have only | 


The fundaniental principle of all appliances for 


thermal velocities because, having no electric charge, | producing a stream of high-velocity projectiles for 
there is no force of repulsion between them and the | atomic transmutation was disclosed by R. Widerée 


nuclei which they are attacking. 


Fast neutrons | in 1929, and a diagrammatic sketch of his method 


can only be produced by bombarding certain ele- | is given in Fig. 1, page 201. This appliance comprises 
ments with very fast charged particles, such as /|a series of metal tubes arranged on a common axis. 
deuterons or «-particles, and although, as already | The individual tubes are separated by gaps and are 
stated, neutrons can penetrate nuclei when they | progressively of greater length, as shown in the 
have only thermal velocities (0-03 volt), and|sketch, in the direction from left to right. An 
although investigations by means of slow neutrons | alternating potential is applied to the tube sections | 
have yielded much valuable information, there is no | in such a way that one group of alternate sections 
known method of producing slow neutrons except | is connected to one terminal of the source of alter- 


by slowing down fast neutrons. 





These particles | nating potential difference and the other group of 





the tube sections; that is to say, in the nth tube 
section its kinetic energy will be 


Zen V electron volts ZenV x 1-6 x 10-™ ergs. 


If v cm. per second is the velocity of the particle in 
the nth tube section, then 


}mv*=ZevV x 1-6 x 10-” ergs, 


that is, 


e if nV x 1-6 x 10°" om. per sec. (5) 
m 


If l, cms. is the length of the nth tube section, this 
length must be such that the time ¢ sec. which is 
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occupied by the charged particle in travelling the 
distance 1, must be equal to the time of one half- 
evcle of the applied potential difference ; that is, 
al 

r 37 f= ¥ 
plied potential difference, so that, 


l 2ZenV x 1-6 x 10-® 
m 


2ly 
Owing to the practical limitations of this form of 
construction, it is only suitable for the acceleration 
of heavy particles such as Hg+ ions. This appli- 
ance, constructed in a relatively simple way, has 
been used to impart kinetic energy to sodium ions 


must be the frequency of the ap- 


f Hz. (6) 





| equipment of a battleship. 
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Electric Power System Control. By H. P. YounG, M.1.E.E., 
M.A.I.E.E. London: Chapman and Hall, Limited. 
[Price 25s. net.) 





A LARGE electric power system, which extends from 
the power station coal dump to the consumer’s 
lamp, is among the most complicated physical 
organisations in existence, although it may be 
closely equalled in this respect by the machinery 


many controls of which the first in order is, perhaps, 
that concerned with the transfer of coal from the 





corresponding to a potential of 2 MeV. 

The most important practical appliance for the 
investigation of atomic structure, as well as for the 
production of radiation for therapy purposes, is the 
Cyclotron as developed by Professor E. O. Lawrence 
and his collaborators in the University of California. 
The purpose of this apparatus is to bombard atomic | 
nuclei with charged and uncharged particles such 
as protons, deuterons, «-particles, or neutrons. In 
order to impart to such particles a sufficient amount 
of kinetic energy, it is necessary to accelerate them 
in an electric field to a potential of many millions of 
electron-volts and for this purpose the particles are 
caused to traverse many times one and the same 
accelerating field. The ingenious and elegant ar- 
rangement developed by Lawrence and Livingston 
is based on the theorem of Larmor, that the angular 
velocity of an electrified particle which is moving 
across a magnetic field of constant strength and is 


directed at right angles to the path of the particle, | 
is independent of the linear speed of the particle ; | 


that is to say, an increase in the linear speed only 
results in a corresponding increase of the radius of 
curvature of the path, the angular velocity remain- 
ing constant. 

In Fig. 2, on page 201, is shown an outline 
diagram of the accelerating device of the Cyclo- 
tron and in Figs. 4 and 5, opposite, is shown a scale 
drawing of the acceleration chamber designed by 
Lawrence and Cooksey. 
hollow, flat D-shaped electrodes separated by a gap, 
these electrodes being connected to a source of high- 
frequency supply. The arrangement is enclosed in an 
evacuated chamber to which hydrogen, helium, or 
deuterium gas may be admitted. A powerful mag- 
netic field is arranged so that it is directed at right 
angles to the plane of the electrodes. Near the cen- 
tral point P, Fig. 2, is arranged a hot cathode which 
ionises the gas in its neighbourhood and the ions 


which are produced in this way become accelerated | 


by the electric field which crosses the gap between 
the electrodes. Under the influence of the magnetic 
field the ions travel in a circular path inside the elec- 
trodes. Each time a particle crosses the gap between 
the electrodes it is accelerated in the electric field 
and, in accordance with Larmor’s theorem, the 
radius of the path increases so that the angular 
velocity remains constant. In this way, the particles 
move in a path which is of gradually increasing radius 
and which crosses the gap a large number of times | 
until eventually, the stream of high-velocity par- 
ticles is guided by the deflection plate to the window | 
(consisting of metal foil about 0-001 mm. thick) | 
through which it emerges. In Fig. 3, opposite, is | 
reproduced a photograph of a beam of 17-MeV 
deuterons issuing from the window of a 225-ton 
Cyclotron used for medical work. The apparatus is 
capable of producing a beam 5 ft. in length. 
(To be continued.) 





STANDARD-GAUGE RAILWAYS IN AUSTRALIA.—Speak- 
ing at a Press conference in Perth, Western Australia, re- 
cently, Mr. J. Curtin, the Prime Minister of the Common- | 
wealth Government, stated that he favoured the early | 
conversion of the Port Pirie (South Australia) to Broken | 
Hill (N.S.W.) line from the 5 ft. 3 in. to the standard | 
gauge. Port Pirie is the eastern terminus of the standard- 
gauge Trans-Australian Railway. The conversion, which 
would cost 10,000,0001., Mr. Curtin added, would allow 
through travel between the east and the west of the 
Commonwealth and would save 14 days’ travel between 
Perth and Brisbané. The step would also prevent long 
delays to goods trains. It may be explained that the 
New South Wales Railways are built to the standard 
gauge and that although the gauge of the Queensland 
Railways is 3 ft. 6 in., the capital, Brisbane, is linked to 
Sydney by a continuous standard-gauge line. 


storage space to the station bunkers. At the other 


|end of the chain, apparatus is employed to control 


the motors to which a large proportion of the 
power generated is supplied. Exactly to define 
what may claim to constitute the control of the 


|system as a whole is not easy, but Mr. Young 


appears to have exercised judicious selection in 
determining the various types of plant with which 
to deal. It is obvious that apparatus used to 


Such a system involves | 


fundamentals of its subject and although many 
diagrams of connections are given, little is said of 
the details of practical design. The sections dealing 
with transformer tap-changing and induction regu- 
lators, for instance, are informative and clear and 
contain many illustrative sketches, but do not 
describe the constructional details employed. This 
is the general scheme of the book, but it has been 
departed from in the- chapter entitled “ Circuit 
Breakers and Circuit Interruption.” Although it 
has been suggested that electric power system 
control is a subject difficult to specify with exacti- 
tude, it will be generally agreed that the switch- 
gear represents the central point of the matter and 
this may justify a fuller practical treatment than 
is given to other classes of apparatus. However, 
the matter may be regarded, the two chapters 
| dealing with circuit breakers and switchgear arrange- 
|ments, covering 88 pages, constitute in themselves 
|a valuable treatise on modern high-tension switch- 
| gear, from the points of view of both basic design 
| and construction. 

The subject of switchgear is approached by a 





| 


This device comprises two | 


regulate the voltage and frequency of the generat- | Consideration of the fundamentals of arc extinction, 
ing machinery forms an important part of the main with a clear analysis of the circuit conditions intro- 
control; and this also applies to the switchgear. | duced during the operation. This leads up to 
It would further not be extending the meaning | descriptions of the various types of arc-suppression 
of the term unduly to claim that the various | device which have been evolved. Their practical 
systems which have been employed for the protec- | application In modern high-tension gears is then 
tion of transmission and distribution networks also dealt with in considerable detail, many reproduc- 
form an important part of the main control. Cer- | 4008 from photographs and line drawings illus- 
tainly if they are operating properly they do their | ting circuit breakers and circuit-breaker arrange- 
own controlling, but control does not cease to be | ments being given. In connection with the latter 
control because it is automatic. | aspect of the matter, fire-protection arrangements, 

Mr. Young’s book does not deal with mains pro- | Sources of auxiliary-power supply and other cognate 
tective systems, but it covers the other controls | ™@tters are dealt with. Although more practical 
mentioned, and the omission does not call for | detail is included in the section on circuit-breakers 
criticism. The subject of the protection of net- | than in other parts of the book, it nevertheless 
works forms almost a special branch of electrical | includes a number of sketches showing the arrange- 
engineering and its inclusion might have thrown | ments of the essential parts of various types of 
the book out of balance and would certainly have | #PP@ratus, such as automatic voltage regulators. 
|increased the number of pages, which already | These, like all the diagrams, are admirably clear. 
‘amount to 319. Electric power system control, as | The volume is an important contribution to its very 


defined by the contents of this volume, covers the wide subject. 
| parallel operation of generators; their voltage 

control and automatic regulation and synchronis- | Logarithms and Siide Rule Work. By T. H. WarD HILL, 
|ing; the control of power by reactances; circuit}! M.A. London: Sir Isaac Pitman and Sons, Limited. 
breakers and switchgear; the interconnection of| [Price 2s. net.] 

power stations; transformer regulators; and the|IN many elementary text-books on mathematics, 
| automatic supervisory control of substation and | there is a tendency to treat logarithms too much as a 
| other plant. |section of the general study and not enough as a 
| This condensed list does not, perhaps, give a fair | mere mathematical tool; the theory of the subject, 
| idea of the large amount of ground covered. As an | as a rule, is dealt with adequately enough but the 
‘example of the detailed treatment of the many | practice is dismissed rather cursorily. Facility in 
| problems involved, which is characteristic of the | the use of the slide rule, too, is left to the student to 
| book as a whole, reference may be made to the |“ pick up,” once its principles have been explained, 
| interesting discussion on load sharing which is con- | and the point is seldom sufficiently emphasised that 
tained in the chapter on Interconnection of Power | “ slide-rule accuracy ” is quite accurate enough for 
Stations. If a large station with fine governor|a large proportion of every-day engineering calcu- 
| setting is operating in parallel with a smaller one | lations. Mr. Ward Hill’s little book—a slim volume 
| having coarse governing, the major part of any of only 31 pages of actual text, which can be easily 
load increase will be taken by the larger station. | slipped into a pocket—especially stresses the need 
This condition could be rectified by bringing all|for constant practice with both logarithms and 
stations up to the same governing standards, but | slide rule, so that their use becomes almost instino- 





this might be neither economically nor technically 
practicable. The method adopted in the extensive 
power system operated by the Central Electricity 
Board is to control the frequency from one station 
in an area of supply and to regulate the machines 
in the other stations in response to instructions 
received from a control engineer at a central point. 
This arrangement, based on the use of a master 
clock, has the incidental advantage of providing an 


‘electric time service of high accuracy, but it is of 


tive, and a liberal provision of exercises provides 
ample opportunity. Graphical work is also touched 
upon, but so briefly that this section might have been 
omitted without much loss. The exercises are 
topical in choice of subject, many using data relating 
to types of aircraft and aero-engines in current use. 
The book is on the slight side, but it will probably 
be of use to the younger students and drawing- 
office trainees as a supplement to other instruction, 
though hardly as a complete substitute for it. 


|of the load. The book, however, does not contain 


interest that Mr. Young does not look upon it as 
a final solution of the problem. He thinks methods 
of automatic frequency control will ultimately be 
introduced. As increases in the power demand on 
a generating station, especially if large or prolonged, 

itate changes in the rate of boiler firing, some | 





NORTH-EAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—The Council of the North-East Coast 
Institution of Engineers and Shipbuilders have awarded 
the Institution Scholarship to Mr. Alexander Foster 
Harrold, an apprentice fitter employed by the North 
Eastern Marine Engineering Company (1938); Limited, 
Wallsend-on-Tyne. The George Mitchell Harroway 
Scholarship has been awarded to Mr. Robert Hylton 
Cowperthwaite, an apprentice shipyard draughtsman 
employed by Messrs. Smith’s Dock Company, Limited, 
South Bank, Middlesbrough. Each scholarship has an 
annual value of 1001. and is tenable for up to three years. 
The Council add that the scholars may defer the assump- 
tion of their scholarships if war-service obligations 
prevent them from attending the university this year. 





necessi 
work has been done in the direction of the develop- | 
ment of automatic control of the stokers in terms | 


any description of this work. 

In his discussion of power-station interconnection 
and the many other problems which it covers, the 
author analyses circuit conditions in detail and gives 
many vector and other diagrams with appropriate 
calculations. It is in the main concerned with the 
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| instrument maker. Thomas Tompion, the celebrated 


m at one time or another invaded the field of the 
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Meanwhile, the instrumental requirements of the 
Navy and Mercantile Marine were becoming more 


|clockmaker, who had developed many of Hooke’s | exacting, and important rewards had been offered by 


jearlier inventions relating to watches, divided a 


| sextant of nearly 7 ft. radius for Flamsteed in this | 


| the Board of Longitude for improvements in naviga 
tional instruments. In 1735, John Harrison (1693 


l'une problem of dividing the circle into equal parts | manner, but its gross errors obliged the first Astronomer | 1778) had invented the chronometer, and Hadley. in 


has occupied the minds of astronomers and instrument 
makers from the earliest times, but little is known of 
the methods adopted by such renowned observers as 
Hevelius or Tycho Brahe, who are said to have divided 
their own instruments.t It is possible, however, to 
trace the various steps by which progress was made 
and to appreciate the urgent geed that was felt, particu- 
larly throughout the Eighteenth Century, for improve- 


ment in the accuracy of astronomical instruments. 


Perhaps the most reliable estimate of the accuracy of 
some of these early instruments is contained in a paper 
contributed to the Philosophical Transactions by Sir 
George Shuckburgh Evelyn in 1793.§ Here we read : 

“ With respect to the precision of Astronomical Instru- 
ments in general, | may notice, by the way, that 
from the time of Hipparchus and Ptolemy, before 
and at the commencement of the Christian era, to the 
age of Walther and Copernicus in the beginning of the 
sixteenth century, few observations can be depended 
on to within less than five, eight or perhaps even ten 
minutes ; those of Tycho Brahe, indeed, that princely 
promoter of astronomy, to within one minute. The 
errors of Hevelius’s large sextant of 6 feet radius, 
towards the middle of the last century, might amount 
to 15 or 20 seconds ; Flamsteed’s sextant to 10 or 12 
seconds; and lastly those of Mr. Graham’s mural 
quadrant of eight feet radius, with which Dr. Bradley 
made so many observations from 1742, might amount 
to seven or eight seconds.” 

Despite the preoccupation of Charles II with pleasure 
and the frequent moods of despair which caused 
Samuel Pepys so often to lament that this nation was 
‘ undone,” at least two events of considerable import- 
ance from our point of view characterised his reign. 
Firstly, the granting of a Charter to the Royal Society 
in 1662 brought together men of science under the best 
possible auspices and gave great encouragement to all 
developments in experimental science under the lead 
of such mental giants as Robert Hooke and Christopher 
Wren. Secondly, the foundation of the Royal Obser- 
vatory in 1675, with Flamsteed as the first Astronomer 
Royal, with the object of promoting the study of 
astronomy in the interests of navigation, led to an 
immediate demand for more accurate instruments, 

So long as the astronomer had only the open sight 
it is doubtful if an accuracy much greater than one 
minute of are could be expected, although Hevelius 
in his controversy with Hooke did not so limit his 
claims; but the advent of the telescope, even before 
the invention of the achromatic objective by Chester 
Moor Hall in 1733 and its reinvention by John Dollond 
in 1757, had increased the accuracy of pointing without 
an equivalent increase in the accuracy of dividing. It 
appears that the first suggestion for improvement came 
from the yersatile Dr. Robert Hooke (1635-1703), prior 
to 1674. 

Dr. Hooke proposed the indenting of the edge of an 
are by the rotation of a screw about its axis in the man- 
ner that has since been practised with success in the 
dividing engine; the indentations themselves stood 
for the divisions of the instrument, the exact angular 
values of which were to be found by other means. A 
screw similar to that which cut the teeth was con- 
nected with the telescope; and the number of teeth 
and parts of a tooth, as shown upon the micrometer 
head of the screw, gave the observed angle. In his 
claim for this method, he says “‘ that the perfection of 
this instrument is in the way of making the division ; 
that it excels all the common ways of division; and 
that it does not at all depend upon the care and dili- 
gence of the instrument maker, in dividing, graving, or 
numbering the divisions, for the same screw makes it 
from end to end.” 

Although Dr. Hooke refers to instrument makers and 
we know that they then existed in small numbers, it is 
none the less true that clockmakers, who were also 
striving to improve the accuracy of their gear-wheels, 
were to play an important part in the dividing of the 
circle. Since their emancipation from the Blacksmiths 
Company and the granting of a Royal Charter to the 
Clockmakers Company in 1631," they had made con- 
siderable progress and produced some remarkable 
men, such as Tompion, Graham and Hindley, all of 


* From the Empire Surrey Review, vol. vii, no. 49 
(July, 1943). Abridged. 

¢ By “ original circular dividing " is meant the dividing 
of an original are on first principles and not by copying. 

¢t “ The Graduation of Astronomical Instruments,” by 
John Smeaton, Phil. Trans., vol. [xxvi, part 1 (1786). 

§ “An Account of the Equatorial Instrument,” by 
Sir George Shuckburg Evelyn, Phil. Trans., part 1 (1793). 

| Animadversions on the Machine Celestia of Hevelius 
(1674). 
G The Company of Clockmakers, 1631-1931. 


| Royal himself to perform an original diagonal gradua- 
tion on its limb. He then found differences as great 
as one minute between the two sets of graduations. * 
About 1688, Flamsteed (1646-1719) brought Abraham 
| Sharp (1651-1742) into the observatory as his amanu- 
ensis and employed him in the construction of a mural 
are of nearly 7 ft. radius, which, about 1689, he divided 
both with a screw, after the manner of Hooke, and 
with a diagonal scale. Once again the correction tables 
indicate that considerable errors were present, and the 
method of the endless screw, from which so much had 
been expected, was at length discarded. Looking back, 
the failure of a method which continued to accumulate 
errors from first to last is not surprising. 


About 1715, the Danish astronomer, Olaus Roemer, | 


came to divide the circle of his new transit instrument. 
It is probable that he was aware of the failures of 
Hooke’s method in the hands of Tompion and Sharp, 
and he decided instead to set a pair of stiff dividers to 
embrace an angle of 10 minutes at the centre of his 
circle and to step it off along the limb to form no less 
than 450 equal divisions, extending over 75 deg. The 
10-minute intervals were subdivided by means of a 
micrometer, in the focal plane of which were stretched 
eleven parallel strands of silk to form ten 1-minute 
intervals, and permit the estimation of seconds. This 
procedure was, of course, subject to all the disad- 
vantages of Hooke’s method and was soon super- 
seded, but Roemer appears to have been the first to 
use the compound microscope as a means of reading 
the circle. 

Meanwhile, Thomas Tompion, F.R.S., had been laid 
to rest in Westminster Abbey in 1731 and Dr. Halley 
had been appointed the second Astronomer Royal, to 
find that all Flamsteed’s instruments had been removed 
from the Observatory by his executors. Tompion’s 
successor in his business was his Quaker partner 
George Graham, who was elected to the Fellowship of 
the Royal Society in 1720 and who, about 1725, under- 
took to make a new mural quadrant of about 8 ft. 
radius. He rejected the diagonal scale in favour of 
the vernier, and sought for a method of procedure which 
should be as free as possible from the errors due to 
continually “ stepping” from one end of the scale to 
the other. Graham is said to have laid it down as a 
maxim “that it is possible practically to bisect an 
arch or a sight line, but not to trisect, quinquisect, 
etc."’ Here lay his difficulty, for he contemplated 
dividing 90 deg. into 1,080 spaces, each of 5 min., and 
the factors are, unfortunately, 2° x 3° x 5. 

The method Graham adopted was as follows. He 
inscribed an are of about 96 in. radius on the limb 
and with the beam compass so set marked off 60 deg. 
from the zero position. This he bisected by means of 
his compass and 30 deg. were added to the 60 deg. 
are to give the total angle of 90 deg. Each of the 
30 deg. arcs was bisected to give six arcs of 15 deg. 
By trial and error each 15 deg. are was divided into 
three equal parts to give 18 arcs of 5 deg. and each of 
the latter into five parts to give single degrees. Finally, 
the single degrees were broken down into twelve equal 
parts by two bisections and one trisection. 

That he was perfectly aware of the shortcomings 
of this method is shown conclusively by the fact that 
he also divided the same quadrant into 96 equal parts, 
each of which was subdivided into 16 in order that all 
the 1,536 spaces could be obtained by continued 
bisection, since 96 x 16 = 2° x 3. Commencing as 
before with the three arcs of 30 deg., he proceeded by 
continual bisection until the work was completed, when 
he was able to compare the two sets of divisions one 
with the other. They are said to have differed from 
one another by at most five or six seconds, and that 
preference was given to the latter series of divisions. 
Soon after the completion of this quadrant, Graham 
undertook to make a zenith sector for the Rev. Dr. 
Bradley, and in this instrument the vernier or nonius 
was abandoned in favour of a micrometer screw. It 
will be realised that no error results from bisection, 
even when a beam compass is incorrectly set, so long 
as the dot or graduation is placed midway between 
the two arcs. 

Graham, whose remains now rest in Westminster 
Abbey, near those of Tompion, was a great artist and 
deservedly enjoyed a high reputation during his life- 
time ; between the years 1720 and his death in 1751 
it is believed that few instruments of consequence 
were constructed without his advice and opinion. His 
methods were later followed by Jonathan Sisson, who 
had frequently collaborated with him, but the next 
important step forward was due to John Bird, who 
freely acknowledged that he owed much to both 
Graham and the elder Sisson. 


* Historia Celestis, by John Flamsteed. | 


| 1731, had reinvented the sextant in a form that had 
earlier been proposed by Sir Isaac Newton. In York, 
| Henry Hindley was independently working out the 
| problems presented by the divided arc, and every 
where there was a striving for greater accuracy. 

John Bird (1709-1776) served a short apprenticeship 
with the elder Sisson, and later he and the younger 
Sisson were contemporaries and rivals for fame. Uti 
mately, the former received the sum of 5601. from the 
Commissioners of Longitude for his method of gradua 
tion, particulars of which he published in 1767. Bird's 

| method* differed from that of Graham in that he used 

beam compasses to set off chords of 60 deg., 42 deg 
40 min., 30 deg., 10 deg. 20 min., 4 deg. 40 min. and 
15 deg. To make this possible, he constructed an 
accurate scale 90 in. long reading by nonius to 0-001 in 
This scale was later presented to the Royal Society by 
Bird’s executors. On the previous evening, the scale 
and the beam compasses were laid upon the quadrant, 
where they remained until the next morning in order 
that they might be brought to the same temperature 
As this is the earliest reference to the effects of changes 
of temperature, it is perhaps fitting to quote the 
artist’s own words: “ After I had found by experience 
that the expansion of the instruments to be divided, 
occasioned by the increasing heat of the sun, or a con 
traction by a decrease thereof, was the grand difficulty 
with which I had to struggle, especially when two or 
three hours were required to lay off the principal 
points; I immediately set about contriving how to 
lay them off in the least time possible, i.e., before any 
expansion or contraction could take place; and as the 
heat of three or four persons in the room may produce 
the same effect as the sun, I never admit more than 
one as an assistant. Neither must any fire be suffered 
in the room till the principal points are done.” 

With the beam compass used to strike the arcs, a 
chord of 60 deg. was laid off and bisected, and a further 
60 deg. was laid off from the midpoint to give 90 deg 
With another compass, 15 deg. were set off in the 
opposite direction to give 75 deg. From 90 deg., 
4 deg. 10 min. were deducted, and from 75 deyg., 
10 deg. 20 min. were added, the mean of the two being 
taken as 85 deg. 20 min. The next step was to divide 
this angle into 1,024 parts of 5 min. each, and, as 
1,024 2", this was done by repeated bisections. 

Prior to the time of Bird, it had been usual to make 
dots on the tangential line and to “ draw ™ them until 
they appeared centred on their respective marks 
These dots were used as centres for the beam compass, 
and, no doubt, introduced errors. Bird made his dots 
near the outer end of the graduations and centred his 
compass on the point of intersection of the radius and 
the radial graduation. Bird’s method was criticised 
by John Smeaton on the grounds that he mixed up 
two methods, one deriving directly from the chord and 
the other from bisection. He nevertheless “* enjoyed 
the undisputed reputation of being the most accurate 
divider of the age in which he lived.’’f 

About 1748, Henry Hindley (1701-1771), of York, 
communicated to John Smeaton his methods of 
dividing, and these, after a period of secrecy, were 
communicated to the Royal Society by Henry Caven 
dish in 1785. Hindley realised that it was much 
easier to make a straight scale with any number of 
equal divisions than to make a circular scale, with the 
added difficulty of equalising the last space, and, 
although his method was one of “ stepping,” he intro- 
duced many refinements unknown to Tompion. Hindley 
made a small steel fixture which enabled him to drill 
two holes in a strip of brass; both holes were lapped 
to receive pins, which were finally removed. The fixture 
was then moved one hole forward, the first hole in the 
fixture being lined up with the second hole in the strip 
by means of one of the pins, when a further hole was 
drilled and lapped. This was repeated as often as 
required, and finally the ends of the strip were trimmed 
until the first and last hole were so accurately centred 
in the fixture that the pins could once more be inserted 
The ends were then fixed together and a cylinder was 
turned in the lathe until the hoop so formed could be 
fitted to the cylinder. This method was novel and 
ingenious, but could not be expected to compare with 
the work of Bird, which was founded on an altogether 
better principle. Hindley, however, deserves credit 
for having, about 1740, made an early dividing machine 

in which he, for the first time, made use of the principle 
of a wormwheel, cut from dividing so obtained and 
operated by an endless screw. 

(To be continued.) 











* The Method of Dividing Astronomical Instruments, 


| by John Bird (1768). 


t “A Method of Dividing Astronomical and Other 
Instruments,” by Edward Troughton, Phil. Trans. (1809). 








Ww) 











SEPT. 10, 1943. 


THE PROBLEM OF COPPER AND 


GALVANISED IRON IN THE SAME 


WATER SYSTEM.* 
L. Kenwortuy, M.Sc., A.R.C.S. 
(Concluded from page 164.) 


THREE circulators were fitted up for tests on the 
effect of zinc-salt additions with the standard lengths 
of copper pipe, one being operated on water A and the 
other two on the same water with zinc sulphate addi- 
tions of ¢ part and 1 part per 10°, respectively. No 
galvanised specimens were placed in the “ hot tank,” 
the efficacy of the treatment being judged solely on 
the copper content of the water. Table VI gives the 
average results obtained from two series of tests lasting 
for 33 days and 23 days, respectively. Approximately 
50 per cent. reduction in copper dissolution was 
achieved by the addition of } part per 10° zinc sulphate 
to the water. The addition of 1 part per 10° zinc 
sulphate had a negligible effect, probably owing to the 
increased sulphate ion outweighing the effect of the 
higher zine concentration. 
ever, that another series of tests carried out in cold 
stagnant water with a range of zinc additions from 
0-1 part to 1-0 part per 10° failed to show any evidence 
of an optimum concentration, although the suppression 
of copper dissolution did not increasé proportionately 
to the amount of zinc added. During the course of 


By 


these later tests, the additions were temporarily dis- | 
continued to see if the protection had any degree of | 
Immediately, however, a rise in the | 


permanence. 
copper content of the water took place to approxi- 
mately the same value as shown by the check sample 
which had received no zine addition. 


TaBLeE VI.—Reduction in Copper Dissolution by Zinc 
Salt Additions (Circulating Water). 











Average Amount of Copper Picked up by 
Jater, Part per 10°. 
Zine } 
Sulphate [~~ 7 oe — 7 
Added to | Throughout Test. Final 6 Days. 
Water, 
Part per 105 —_——__—_—_——— — ——_— 
' 
Test 1 | Test 2. Test 1. Test 2. 
) 0-025 0-021 0-017 0-016 
0-25 | 0-012 0-011 0-009 
. 


0-O11 
+ 


0-020 0-017 





* No result owing to failure of circulator 

Eight circulators were set up, seven of these being 
fitted with metal or alloy flow-pipes 6 in. long by } in. 
bore, the eighth flow pipe being of glass. The alloys 
comprised 85:15 non-arsenical brass, 70 : 30 arsenical 
and non-arsenical brass, and 76 : 22 : 2 aluminium brass. 
All the pipes were tested in the “ as-received ” condi- 
tion, except the aluminium-brass which was given a 
pre-treatment. Water A was used in all the circulators. 
The outstanding result of these tests is the excellent 

erformance shown by the pre-treated aluminium-brass. 

t was found that the circulating water picked up 
practically no copper from this material (the initial 
copper content of the water being 0-004 part per 105), 
with the result that the galvanised specimen suffered no 
more attack than the one in the all-glass circulator. 
The necessity for the removal of the drawn surface and 
the pre-formation of a protective film on the aluminium- 
brass should, however, be emphasised. The standard 
pre-treatment for aluminium-brass consists of immer- 
sion in a solution of 10 per cent. sulphuric acid contain- 
ing 10 per cent. potassium bichromate for a few minutes 
until a clean surface is obtained, followed, after rinsing, 
by treatment in 10 per cent. potassium bichromate 
solution for several hours. It would appear from these 
tests that the substitution for copper of either 85: 15 
or 70 : 30 brass as a material for circulating pipes would 
not materially reduce the risk of increased attack taking 
place in the galvanised hot-water tank or cylinder. 
Although connecting the copper pipe to the galvanised 
specimen proved an effective measure in these experi- 
ments, consideration of this problem, borne out by 
previous experiments, indicates that in practice simple 
bonding of the pipes to the galvanised container would 
not prove of much value, since electrochemical protec- 
tion does not extend far from the junction of the two 
metals. 

Tests were carried out on various forms of filters 
which could be placed over the flow-pipe entrance to 
the hot container to extract copper from solution. The 
first experiments were carried out with filters, using 
magnesia and chalk. These proved most effective in 
retaining copper, but unfortunately were found to be 
too impervious in practice, since they impeded circula- 
tion. Zine turnings as a filter medium proved con- 
siderably less effective than the magnesia and chalk 





* Paper presented to the Institute of Metals for 
Abridged. 


written discussion. 





It should be noted, how- | 
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| mixture; approximately 40 per cent. reduction in 
copper content was obtained initially, with a tendency 
to greater efficiency after the turnings had been in use 
for some time. On the other hand, little resistance was 
offered to the flow of water. Of the possible remedial 
measures tested in the laboratory, this appeared to be 
| the most easily applied in practice, and the report of a 
practical trial is given in the following section. 
Practical Trial.—The installation it which the trial 
| of a filter was carried out consisted of two 150-gallon 
galvanised secondary tanks connected by copper pipes 
to a primary cylinder. Both the tanks had failed after 
| 18 months’ service, and when these were replaced the 
filter was installed in one of them. Such an arrange- 
ment was ideal in providing two identical installations 
from which a direct comparison could be made. The 
filter employed was constructed from }-in. mild steel 
plate, and consisted of a cylindrical container 9 in. long 
and 6} in. in diameter, fitted at its upper end with a 
perforated removable lid and at the base with a reduc- 
ing device and an elbow for attaching the filter in a 
vertical position inside the tank to the inlet of the 
1}-in. bore flow-pipe. The whole assembly was gal- 
vanised after fabrication. The zinc turnings were 
placed in the container on a disc of perforated zinc, 
with a smaller disc above the turnings to prevent their 
escape. Samples of water from the two tanks were 
| taken on four occasions and analysed for copper with 
the results shown in Table VII. 

Although the filter did not reduce the copper content 
of the water as much as would be desired, the reduction 
is probably sufficient to effect a considerable increase 
in the life of the tank. Moreover, as a result of this 
trial and additional laboratory tests, it became obvious 
that certain modifications of the design of the filter 


TABLE VII.—Reduction of Copper Content of Water by 
Filtering through Zine Turnings. 





| Copper Content of Water, 








Ts Part per 10°. Percentage 
Time of : | Reduction in 
Operation of | | Copper Content 
Filter, Days. From Tank From Tank | of Water. 
| without Filter. | with Filter. 
;) =| | 
6 0-009(5) | 0-007 (5) 21 
66 0-015(0) | 0-010 (5) 30 
168 0-011 (5) 0-008 (5) | 26 
262 | 0-012 (0) 0-008 (0) | 33 
would materially increase its efficiency. Owing to 


present conditions, however, it has not been possible to 
carry out further practical trials. 

Conclusions.—The presence of small amounts of 
copper in a natural water causes increased corrosion of 
zine or galvanised iron with which the water comes in 
contact ; even 0-01 part of copper per 10° can cause a 
seriously increased attack. The severity of the attack 
at the lower concentrations (up to about 0-03 part per 
10°) is almost directly proportional to the amount of 
copper in the water, but as the concentration rises 
(at least up to 1 part per 105), further increase in copper 
causes relatively less increased attack. The mechan- 
ism of the reaction which takes place when zinc or 
galvanised iron is immersed in very dilute solutions of 
copper (léss than 1 part per 105) consists in the deposi- 
tion of small particles of metallic copper on the zinc or 
galvanised iron which stimulate corrosion by setting 


| up numbers of short-circuited electrochemical cells, the 


deposited copper particles acting as cathodes and the 
surrounding zinc as anodes. The reaction is clearly not | 
one of simple replacement (as it is with more concen- 


| trated solutions), since the loss in weight of the zinc or 


galvanised iron is many times greater than the weight 
of copper removed from the solution. 

As a result of laboratory experiments and from the 
investigation of installations in service, it has been 
established that, with certain types of public-supply 
water, a small but sufficient amount of copper to cause 
increased attack of zinc or galvanised iron can be dis- 
solved by hot or cold water circulating or passing | 
through copper pipes. The amount of copper dissolved 
is not sufficient to affect in any way the “ service- 
ability " of the copper pipes. The amount of copper | 
dissolved varies with the nature of the water, depending | 
largely on its carbon dioxide content and temporary | 
hardness. Increase in the carbon dioxide content | 
|inereases the amount of copper dissolved, thereby 
causing enhanced corrosion of zinc or galvanised iron. 
Conversely, increase in temporary hardness tends.to 
decrease cupro-solvency, and, from this point of view, 
hard waters would seem to be less dangerous in systems 
composed partly of copper and partly of galvanised iron. 
On the other hand, in hard waters the presence of copper 
| tends to induce a pitting form of attack on galvanised 
| iron, so that unless the ratio of temporary hardness to 
|carbon dioxide content is sufficiently high almost to 
| prevent cupro-solvency, enough copper may go into a 
| solution to set up severe local attack. Hence, for a 
given degree of cupro-solvency, more rapid penetration 


of galvanised iron is probable with hard than with 
soft water. 

In view of the importance of such factors as design 
and operating conditions of installations, it is difficult 
to draw a sharp line of demarcation between those 
waters which are unsafe and those which are quite 
suitable to use in systems composed partly of copper 
| and partly of galvanised iron. It would appear, how- 
ever, that the use of waters containing more than 
0-2 part per 10° of carbon dioxide (irrespective of 
hardness) is generally inadvisable. In water systems 
employing both copper and galvanised-iron components, 
any increased corrosion of the galvanised iron due to 
the copper is almost entirely to be attributed to small 
amounts of copper dissolved by the water; the direct 
| electrolytic effect of contact between dissimilar metals 
plays a very minor part. A general tendency has been 
noted for the copper content of water passing over 
copper to fall with time (particularly in hard waters), 
presumably owing to the formation of a protective 
scale. There are also indications of a fall in the rate 
of corrosion of zinc with time, and this effect seems to 
be partly independent of the amount of copper in the 
water. It follows that in water systems composed 
partly of galvanised iron and partly of copper, the 
greatest damage to the galvanised parts of the system 
is liable to occur in the early stages of the life of the 
installation. 

The most obvious way out of the difficulty is the use 

of all-copper or all-galvanised hot-water systems. 
| Where this is not possible, cupro-solvency may be 
| ny reduced by suitable water treatment. 
For hard waters, aeration (by cascading) is recom- 
mended ; for softer waters, lime additions serve the 
| double purpose of increasing temporary hardness and 
| absorbing free carbon dioxide. Where these measures 
|cannot be applied, other possible remedial measures 
fall into two classes. First, prevention or reduction 
of copper dissolution, and second, extraction of any 
copper dissolved by the water before it can deposit 
on the galvanised iron. The following methods for 
minimising copper dissolution have met with con- 
siderable success in the laboratory, though it is not 
suggested that each method is necessarily applicable 
in practice. (a) The maintenance of a very small 
concentration of zinc salts (either chloride or sulphate) 
in the water; 0-05 part per 10° (expressed as zinc) 
appears to be about the optimum concentration, but 
the evidence is not sufficient to quote a figure with 
any certainty. The effect does not persist, so that 
reduction in copper dissolution ceases immediately 
the addition of zinc salts is discontinued. (6) Cathodic 
protection of the copper by contact with metallic zinc ; 
the degree of protection diminishes with increasing 
distance from the point of contact, and it is therefore 
essential that contacts with zine are not too distantly 
spaced. In copper piping, the insertion of small 3-in. 
lengths of galvanised piping at not more than 10-ft. 
intervals would provide a fair degree of protection, 
although closer zine insertions would be an advantage. 
The success of this method depends partly on the 
formation of zinc salts as described in (a) above. 
(c) The use of pre-treated aluminium-brass tubing, 
which retains the desirable features of copper as 
regards appearance and ease of fitting, but which 
results in very much less copper dissolution. 

Laboratory tests have also indicated that reduction 
in the copper concentration of water before it comes 





| into contact with the sides of the galvanised hot-water 


container may be successfully carried out by the use 
of a filter (consisting of a receptacle packed with zinc 
turnings), placed in the container over the flow-pi 
entrance. Patent protection is being sought for 
remedial measures based on these principles. 





THe LATE Mr. C. VANDERMIN.—We note with regret 
the death, on August 30, following an operation, of 
Mr. Conrad Vandermin, one of the managers of the 
British Thomson-Houston Company, Limited. Mr. 
Vandermin was born in London in December, 1888, and 
educated at Dulwich College. He afterwards attended 
Faraday House and the City and Guilds College, and 
obtained the B.Sc. degree. Mr. Vandermin entered the 
Rugby works of the British Thomson-Houston Company 
in 1911 as an alternating-current machine designer, and 
returned to this work after serving in France during the 
war of 1914-18. Subsequently he was made commercial 
engineer in the motor sales department of the company, 
and, in 1928, was appointed manager of the export 
lamp sales department, which post he held for the 
remainder of his life. While in Rugby, Mr. Vandermin 
studied law and was called to the Bar in 1928. He 
became a graduate of the Institution of Electrical Engi- 
neers in 1913 and was elected an associate member in 
1922. Mr. Vandermin was a direcior of the Isle of 
Thanet Electric Supply Company, Limited; the Kal- 
goorlie Electric Power and Lighting Corporation, Limited, 
and the Timbang-Deli (Sumatra) Rubber Company, 
Limited. 























































































TOOLS. 


A PLANT specially designed for the heat-treatment 
of certain high-speed and alloy-steel tools has recently 
been installed by the London Midland and Scottish 
Railway. The various types of heat-treatment fur- 
naces at present in use were carefully considered 
before a decision was made, and it was concluded that 
the salt-bath treatment was best suited for the kind 
of high-speed steel tools to be treated. The salt-bath 
furnace was also chosen for the reheating of carburised 
parts, but for other alloy-steel tools requiring different 
treatment it was decided to install an electrically- 
heated muffle furnace with controlled atmosphere. 
Fig. 1 gives a general view of the layout of the furnace 
plant and quenching tanks in the new shop. The 
photograph reproduced was taken when the shop was 
artificially illuminated by fluorescent tubes, but it may 
be mentioned that a number of large skylights give 
excellent normal illumination during daylight hours. 
The furnaces are arranged in a straight line and are 
served by a runway and pulley block over the centre 
line of the working area of all except the electric furnace 
with controlled atmosphere seen on the extreme right 
in Fig. 1. This has been set back to facilitate the 
manipulation of material through the door of the 
furnace. To ensure a comfortable working height for 
the operator, the furnaces are sunk into the shop 
floor so that their upper surfaces are at a convenient 
level for working, the actual height from the floor 
level to the top of the furnaces being 2 ft. 6 in. The 
oil and water quenching tanks, each of 400-gallon 
capacity, seen in the centre in Fig. 1, have been 
similarly arranged. A cooling system is incorporated 
in the oil circuit of the oil-quenching tank. _ 

In the sequence of operations the initial preheating 
of the tool is carried out in the first furnace of the line, 
seen on the extreme left in Fig. 1. This is a vertical, 
cylindrical electric furnace of the forced air circulation 
type, 26 in. in diameter, and 24 in. deep, in which the 
hot air is circulated over the charge by means of a fan 
in the base of the furnace. The tool is then transferred 
for further preheating treatment, to the next furnace 
in the line, which is an Efco-Ajax-Hultgren salt-bath 
unit, resistance-heated by means of immersed metallic 
electrodes providing rapid and uniform heating by 
automatic stirring and circulation of the molten salt. 
Thence the tool is transferred to a similar salt-bath 
furnace operating at a hardening temperature of 
1,230 deg. to 1,300 deg. C., according to the type of 
high-speed steel under treatment. This is the cylin- 
drical furnace seen on the left in Fig. 2. In both 


salt is made of the refractory sillimanite ; the container 
is 18 in. deep and has a diameter of 12 in. When they 
have attained the hardening temperature, the tools are 


tained at the correct temperature (in the neighbour- 
hood of 600 deg. C.) by two pairs of electrodes. This 
is seen to the right in Fig. 2. The inner casing of 
this bath measures 10 in. by 21 in. by 24 in. deep, 
to allow for the accumulation of tools at this stage 
of the operation; it is made of mild-steel plate. 


are allowed to cool on a perforated stand which has a 
tray underneath to catch the molten salt as it drains 
from the tools. The latter are then passed through a 
hot swill to remove the deposited salt. The final 
operation, that of secondary hardening, or tempering, 
is conducted in a second forced hot-air circulation type 
of furnace, which, like the first furnace in the line, 
has a diameter of 26 in. and is 24 in. deep. 

The two furnaces, shown on the right in Fig. 1, 
consist of a rectangular salt-bath furnace and the 
electric muffle furnace with controlled atmosphere, 
already referred to. The salt-bath furnace, which is 
used for carburising operations, is similar to the salt- 
bath quenching furnace, described above, and the 
muffle furnace, employed for the treatment of various 
alloy-steel tools, is provided with a Venner time switch, 
which switches the current on and off at predetermined 
times. The material heated in these two furnaces is 
quenched in the oil and water tanks immediately 
opposite. The central control panel of the plant is to 
be seen on the left in the background of Fig. 1. It 
is situated opposite the salt-hardening and quenching 
baths. Adjacent to the control panel and protected 
by a grille is the substation of the plant. It consists 
of a 750-kVA transformer supplied from a 6-6-kV 
ring main and stepping down to a four-wire 440-volt 
distribution board. The high-tension switchgear con- 
sists of an oil switch controlling the transformer, which 
is of the oil-filled, naturally-cooled, outdoor type, and 
two ring-main isolators. The low-tension switchgear is 
of 150 kVA rupturing capacity and is of the metal- 
clad compound-filled *bus-bar type with vertical isola- 
tion. The low-tension distribution board is of the 
metal-clad type, individual outgoing circuits being 
protected by switch fuses, or a combination of switches 
and fuses according to their size. The fuses are 


these salt-bath furnaces, the container for the molten | 


quenched in a rectangular bath of molten salt main- | 


After removal from the salt-quenching bath, the tools | 
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Fig. 2. 


|of the totally-enclosed, high-rupturing capacity type. | secondary-hardening furnace and the carburising salt- 
| As may be seen in Fig. 1, the supply to the individual | bath furnace. Master switches are provided on the 
| control pillars is taken from *bus-bars mounted above | panel and these enable the various furnaces to be 
|them, individual circuits being protected by fuses at | switched on and off without recourse to the main switch 
| the connection to the ’bus-bars. The supply of current | behind the furnaces and transformer. Red and green 
|to the fluorescent lighting units is also taken from | pilot lights denoting ‘‘ supply on ” and “‘ furnace alive, 
these *bus-bars. The pyrometers employed consist of | respectively, are also provided on the panel. It may 
base-metal thermocouples, with the exception of that | be discerned in Fig. 1 that the uptakes taking the 
for the high-temperature electrode salt hardening bath, | fumes from the four salt-bath furnaces of the plant 
| which is of the standard optical type supplied by Messrs. | are led into a common horizontal duct and thence 
| Elliott Brothers (London), Limited. With two excep- | through the roof of the building. 

tions, the temperature indicators are fitted for auto- The furnaces were supplied by Messrs. Electric 
| matic temperature control. It was not thought neces- | Resistance Furnace Company, Limited, and the con- 
sary for the two Ajax-Hultgren high-speed steel tool | trol panel and pyrometer equipment by Messrs. Elec- 
preheating and hardening salt-bath furnaces to have | troflo Meters Company, Limited. The high-tension 
| this refinement. The preheating bath is not operating | switchgear was manufactured by Messrs. British Thom- 
at a critical temperature and experience has shown that | son-Houston Company, Limited, the transformer by 
the temperature of this bath can be regulated satisfac- | Messrs. Electric Construction Company, Limited, and 
| torily by adjusting the tap changes on the transformer. | the low-tension switchgear by Messrs. English Electric 
| In the case of the hardening bath, also, adjustment to | Company, Limited. The erection and installation of 
| the working temperature is controlled manually from | the electrical equipment was carried out by the staff 
| the transformer. Two temperature recorders are fitted | of the Chief Mechanical Engineer’s and Electrical Engi 
| on the central control panel and these work in con- | neer’s Departments of the London Midland and Scottish 
junction with the temperature indicators of the' Railway. 
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MACHINE. 


PENNSYLVANIA, U.S.A. 


METAL-CUTTING 


LANCASTER, 


HEAVY-DUTY 


MESSRS. DE WALT PRODUCTS CORPORATION, 











Fie. 2. 


Fie. 1, 


spray nozzle is hinged to this guard and may be| favour of straightforward numbering, which is an 
adjusted to suit different widths of material being cut.| improvement; and various small modifications to 
The coolant control valve may be placed where con-/| types are given in footnotes—a war-time expedient, 
venient. In Fig. 2, it is shown alongside the nozzle. | it is explained, to avoid making new blocks, but, in 
The machine occupies a floor space of 16 sq. ft. and is | fact, rather an advantage than otherwise to the user 
5 ft. high overall. It weighs 2,000 lb. of the book. Of the 127 diagrams, 25 show engines of 
the Great Western Railway ; 29 of the L.M.S.; 34 of 
the L.N.E.R.; 35 of the Southern Railway ; and the 
remaining four, some of the “ austerity ” locomotives 
| of the Ministry of Supply. The price is 8s. net, and the 
publishers are the Railway Publishing Company, 
Limited, 33, Tothill-street, London, 8.W.1; to whom 
we would suggest that, informative as it is, the book 
might appeal even more to the intended clientele if the 
spaces facing the diagrams were used to record such 
details as the names of the designers of the engines, 
dates of introduction and modification, serial numbers 
and names, and, perhaps, such outstanding individual 
performances as the record-breaking run of Gresley’s 
A4 Pacific ‘* Mallard ”’ in 1938. 


HEAVY-DUTY METAL-CUTTING 
MACHINE. 


THe metal-cutting machine, illustrated in Figs. 1 | 
and 2, on this page, will deal with ferrous or non-ferrous 
channels, angles or other sections with overall dimen- 
sions up to 12 in. wide and 4 in. thick. These figures 
refer to a straight cut, but, as will be clear from the 
illustrations, the cantilever arm carrying the cutter, 
which is a plain steel disc, is mounted at the top of a 
column and may be swung either to the right or left 
in order to cut material at an angle. The maximum 
swing is 45 deg. in either direction, and when the cutter 
is in its extreme positions the maximum width of 
material which can be dealt with is 8 in. The machine 
is constructed by the DeWalt Products Corporation, 
Lancaster, Pennsylvania, U.S.A. In the standard 
model, the cutter is driven directly by a 10 h.p., 
1,800 r.p.m., DeWalt motor, but machines with two- | 
speed motors, or incorporating a gearbox giving a 
range of speeds, may be supplied for special duties. 
The motor is totally enclosed and fan cooled and has 
glass-insulated windings. An overload cut-out switch 
is incorporated in the motor circuit. 

The cantilever arm is made from cast nickel-molyb- 
denum semi-steel and is provided on each side with 
machined ways on which the bronze slide block carry- 
ing the motor travels. The block has large bearing 
surfaces, ensuring accuracy and rigidity. It is tra- 
versed by means of a threaded feed shaft inside the 
cantilever arm. Two speeds are provided, giving a 
rapid return for the cutter. These speeds are con- 
trolled by the small tilting lever to be seen at the end | 
of the arm. In addition to these power feeds, a hand 
traverse ig provided by the handle on the right-hand 
side of the outer end of the arm. The column is also 
of cast nickel-molybdenum semi-steel, and is carried 
in a cast-iron socket bolted to the base frame of the 
machine. The socket has a wiper ring at the top to 
seal the column bearing against grit and dirt. The 
column is raised or lowered by means of an internal 
screw operated by the handle seen in front of the 
machine bed in Fig. 1. A lock is provided to secure 
the swinging cantilever arm at any desired angular | 
position at the top of the column. The operating lever | 
for this lock is clearly seen in Fig. 2. For the more | 
commonly used positions, for straight cutting or at an | 
angle of 45 deg., wedge locks are provided. 

The clamping vices which hold the material being 











ANNUALS AND REFERENCE BOOKS. | 


Planning and Reconstruction Year Book, 1943. 
Those who suspect, or fear, that planning has now 
become one of the major industries of this country 
may find some support for that view in the 368 pages 
of this book ; but doubts whether a new development | 
is not being overdone form no valid reason for ignoring 
it, and all who are interested in the subject, whether | 
as critics or supporters, should welcome the appearance | 
of this latest addition to the ranks of the year-books. 
It meets a need that was being increasingly felt. Three 
of the 15 sections consist of short articles, including one 
| by the general editor, Mr. F. J. Osborn, on “ The | 

Future of Industrial Towns”; several on the uses of 
particular materials, such as steel (by Mr. Eric F. 
Gilson), wrought aluminium alloys (Dr. E. G. West), 
plastics (Major Stanley M. Mohr), and glass (Professor 
W. E. S. Turner); and others on such topics as the 
gas industry’s place in post-war Britain (Mr. E. V. 
Evans) and smokeless fuel (Dr. G. E. Foxwell). The 
Scott and Uthwatt reports receive due attention, and 
the various official pronouncements on reconstruction 
are conveniently summarised. Details are given of the | 
many organisations interested in planning, and there 
are sections dealing with statistics ; with books, films, 
and periodicals on or concerned with this and cognate 
subjects; with regional planning —— and 
regional reports; and, finally, there is a much-con- a . 

aacend Re genet Me “ Who’s Who in Planning.” | they 0 ew ee ——a It ad ges 
A work of reference on planning should itself be well | in spite 5 ifficulties gga. ; "the pee Fterig — 
planned ; in general, this is the case, though the inter- | the onaages.. changes — mere Aw art 10Us - af 
leaving of advertisements with the list of contents is | of the volume have - pe — in a pages “a 
not a good feature. The book is published by the Todd | the present edition. Owing, — to r e k. which 
Publahing Company, Limited, Temple “Chamba | cst of rodution thes of oo ae hea 
a - x an 9 8. § « ’ 
Temple-avenue, London, E.C.4,, at the price of 21s. net. be salsed te Ife. @d. net, or, incdading postage, 19s. 
inland, and 13s. 6d. abroad. The volume has been 
compiled by Mr. Walter E. Skinner, and is published by 
him at 20, Copthall-avenue, London, E.C.2. 








Oil and Petroleum Year Book.—First published in 
1910, the issue of the Oil and Petroleum Year Book for 
1943 constitutes the 34th annual edition of that work 
of reference. It contains data concerning 532 com- 
panies engaged in the production, refining, transport or 
marketing of oil, or in oil finance, in all parts of the 
world. The companies are arranged in alphabetical 
order and the particulars given for each include the 
| names of the directors and principal officials the date 
of incorporation, the seat of operations and the nature 
of the business, a brief description of the property and 
of the plant in operation, production or other statistics 
and financial data. In addition, a list of the names and 
addresses of 215 managers, engineers, agents and other 
officials, with the names of the companies with which 





British Locomotive Types.—It is a little surprising to 
be reminded by the publishers’ note that this well- 
known book of devotions of the railway enthusiast 
first appeared only two years before the war ; but that 





cut are air operated, the air supply being adjustable so 
that the vices will hold frail sections without damaging 
them or grip heavier material firmly. The vices are 
automatically opened and closed by a trip valve which 
releases them when the slide block travels to the rear 
of the machine. They close automatically as the 
cutter comes forward. The cutter is protected by a 
steel guard with a detachable front panel. The coolant 


is now six years ago, and the original collection of loco- 
motive outline diagrams compiled by the late Mr. 
Chas. 8S. Lake has expanded considerably in the succes- 
sive editions, of which the present is the fifth. Hitherto, 
the added pages have been indicated by suffixes to the 
preceding page numbers, but this somewhat incon- 
venient arrangement has now been abandoned in 











WaR DAMAGE Act, 1943, BUstNess SCHEME PREMIUM. 
—With the approval of the Treasury, the Board of Trade 
have decided that, in respect of the six months com- 
mencing Octobér 1 and ending March 31, 1944, the rate of 
premium payable under any policy issued under the 
Business Scheme, War Damage Act, 1943 (Part II), shall 
be at the rate of 5s. per cent. 
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a ri ~~ me | 
MOBILE SUBSTATIONS FOR THE) BRITISH STANDARD | PERSONAL. 
L.N.E.R. SPECIFICATIONS. Mr. JoHN A. HOPKINSON, a director of Messrs. Jonas 
| 


; : : , sit id , ‘ P and Colver (Novo), Limited, Sheffield, has been appointe 
Ix order to supply electric power to the main loco- Tue following specifications of engineering interest ; ’ . wt 9 
ro Ainge : . ee 4 n “ Regional Controller for the East and West Ridings 
motive, carriage and wagon works, and for general | have been issued by the British Standards Institution. | Region, and chairman of the East and West Ridir 
railway purposes, in the event of air-raid damage to the | Copies are obtainable from the Publications Depart- | Regional Board. Ministry of Production. Mr Hopkin ~ 
local substations, the London and North Eastern Rail-| ment of the Institution, 28, Victoria-street, London, | . ceeds Mr. C/ H. CRABTREE, who relinquished the 
way Company have constructed a number of mobile | S.W.1, at the price quoted at the end of each paragraph. position snaeeiiien , a 
rectifier sets and transformer sets, some photographs Heating and Hot-Water Service Installations.—A oft 
. > re ’ » > i » see ne ’ ’ a 
= — y= produced on page 210. It will be seen | war-emergency British Standard Code of Practice for 
rom these illustrations that the electrical equipment heating and hot-water service installations, preparec : 
has been mounted in standard 12-ton covered goods by the Codes of Practice Committee for Civil Engineer- Mr. G. P. Davison, Deputy Regional Controller, 
wagons, the vehicles having been modified as necessary | ing, Public Works, Building and Constructional Work, | Northern Region, Ministry of Supply, is to succeed Mr. 
‘ sail 2 38 : ~ _ © ’ = : . *] , . Pen ‘ > , " 
by strengthening the floors and providing ventilating formed under the egis of the Ministry of Works, has | W. S. STEEL as Regional Controller, Wales Region. Mr. 














Lt.-Cot. Lorp DupLey Gorpoxn, D.S.O., has been 
| elected a director of Messrs. Hadfields, Limited, Shettield 


openings at the cant rail and elsewhere. recently been published by the British Standards | Steel has resigned the position in order to return to his 
The mobile rectifier sets consist of three vans, one | Institution. This Code, which is designated CP 2- | ®™- 
of which carries the transformer and high-tension | 1943, contains recommendations regarding the most Mr. CHARLES Day, M.Sc.Tech., Wh.Sc., M.I.Mech.E., 


switchgear, another _the two pumpless steel-tank | Suitable forms of heating installations to be adopted | has been appointed chairman of the Council of the 

meroury-vapour rectifiers _with the direct-current at the present time, and in it are set out the guiding | recently-formed British Internal Combustion Engine 

switchgear, while the third is used for lengths of high-| principles to be considered in deciding the type and Research Association. 

pa Ape oe —_, joint boxes, jointing size of system to be installed. The desirability of | etm. A. L. Haas, £.8.0.. M.3.Mock.2.. has retived from 

pron ns “The pn - 1 or aa Canaan securing the maximum economy, not only in the labour | the position of Chief Mechanical Engineer, India Store 

— aw! € = rmer and rectifier vans are | and materials used, but also in the fuel and power | Department, Office of the High Commissioner for India, 

coupled semi-permanently, the third van being coupled | required for maintenance, has been kept prominently | aia. cen la since 1920. Hi ae 

in the usual way. Figs. 1 and 2 show the fi Y Peg 4 ; Y | London, which he has held since 1920. is successor is 

ab gl ae bo = 3 show ~ few and | in view. [Price ls. postage included.] Mr. H. BELLMAN, A.M.I.E.E., A.M.I.Méch.E., who has 

, see, hed © rectifier van. in the former, Arc-Welding Plant and Equipment.—Another war- | acted as his deputy for 23 years. 

the switchboard controlling the direct-current output mmergency specification, B.S. No. 1071-1948, relates , a 

can be seen and one of the rectifiers is visible to the left . gone; SI ethan ec . JS0, TClAves MR. REGINALD Woops, M.I.E.E., has been appointed 
to three-phase multi-operator alternating-current arc- | managing director of the General Cable Manufacturing 


of the beard. Fig. 2 shows the back of the switchboard . . 
nt > e siding plant and equipment for heavy constructional | ¢ : i . 
and some of the cor ; "he e ‘ oe BV] ' | Company, Limited. 
stn control gear. The end of the tran work. The new publication constitutes a revision ; 


Fig | and on the bofs im Se Ths teenies re the original issue related essentially to transformers | 
provided with « range of toppings and with ster delt ; and reactors but the present edition has been extended 
; oa 2 “ Fae ; : * | to cover the details of all electrical equipment used for | 
a oe . 9 my ee be supplied with three-phase 300 amperes and 600 amperes welding in shipyards and 
uaiiain @ ptindace $n ios suitable for the phe Fong other works. Standards have now been included for 
which can be connected to sive o tueelee on ion. welders distribution boxes, condensers, and plugs and 
wine dinebeumentent £5 ‘kW ‘ ~~. | sockets, and also for a speciai four-core cable which has | 
bs urrent output of 500 at 400 volts to 500 been standardised for welding purposes. Recommenda- | ®®d 
tees SS ee eee eee cee, Sas tions are made with regard to the layout of the instal- | simeering and works manager, is shortly to retire 
cee ges ~ pom ety ‘cee The bightentee oma lation, and directions are given on such matters as Mr. E. G. Grinnam, M.1.Mech.E., M.1.A.E i 
60 the tennefemeer te cunteciind ‘my “on pry wa cable connections and the earthing precautions to | resigned his position as general manager to the De Hlavil 
switch with high rupturing capacity fuses The trans be taken when a transformer is placed on a ship | land Aircraft Company, Limited, to take up that of chief 
former secondary is directly a led te the rectifier The specification will be used by the Directorate of | technical adviser to Messrs. Humber, Limited, and their 
anodes by means of the flexible le - seen between the Industrial Electrical Equipment (D.LE.E.) ' Machine- | associated companies. 
roms mona. An in Remkt : Tool ( ‘ontrol, Ministry of Supply, as a basis for the | Mr. W. E. OGDEN has been elected a director of the 
; a granting of licences for equipment of the type covered. | 
In the case of the mobile transformer sets, the trans-| Tn this connection it is pointed out that by providing 
former, which is rated at 500 kVA, is mounted in a| for the first time a complete specification of the equip- 
single van together with the necessary high-tension| ment and layout for multi-operator alternating-current 
switchgear to control the incoming supply and low- welding, the specification will enable the Directorate 
tension switchgear to control the output. Fig. 4 illus- | to plan in advance the manufacture of transformers, | 
trates one of the transformer sets and the high-tension | reactors plugs, sockets and other accessories, and will 
switchgear, which is similar to that used in the rectifier | ensure that all equipment is suitable for modem high- 
sets, is partly visible to the right. Fig. 5 shows one of speed welding ana is interchangeable, regardless of its | 
the high-tension switches rather more clearly and also | make. [Price 2+. postage included.] 


Mr. W. AcTon has been elected chairman and Mi 
1. B. Mevior, 6, Fox Wood-walk, Roundhay, Leeds, 5 
honorary secretary, of the Leeds and District Branch of 
the Association of Supervising Electrical Engineers for 
| the 1943-44 session. 

Mr. James F. Driver, M.1.Mech.E., M.1.E.E., D.1.4 
who joined the staff of Loughborough College in 1910, 
is now Head of the Department of Electrical kr 


Delta Metal Company, Limited. 

Mr. Joun Parr, M.I.Mech.E., has left the service of 
the Ministry of Supply to take up the post of fuel-effici- 
ency engineer with the National Federation of Associated 
Paint, Colour and Vanish Manufacturers of the United 
Kingdom. 

| Messrs. BUTTERS BROTHERS AND COMPANY, LIMITED 
McLellan-street, Glasgow, 3.1, inform us that they are 
vacating their London office at 3-8, Duncannon-street. 








one of the racks which are fitted to carry spare fuses ; . W.C.2. On and after September 14, their London office 
similar fuse racks are provided in the rectifier sets. The | will be at 64, Drax-avenue, Wimbledon, S.W.20. (Tek 
low-tension switchgear of one of the transformer sets phone : WIMbledon 2295/6.) 

is illustrated in Fig. 3. Each of the outgoing circuits | BOOKS RECEIVED. Messrs. C. A. PARSONS AND COMPANY, LIMITED, 
is controlled by a three-phase switch with neutral link Heaton Works, Newcastle-upon-Tyne, 6, have opened an 


and incorporates high rupturing capacity fuses for Otto Jespersen. His Work for an International Auriliary office at Litfield House, Litfield-place, Clifton, Bristol, 8 
fault protection. The output voltage is 400 volts or Language. With a History of Our Language (in English | yp 3. 1. PACKARD has been appointed representative in 
440 volts between the phases, and 230 volts or 250| @4 40) and Comparative Terts. 3, Spareleaze-hill, | tne area, which includes south-west England and South 








volts between the phases and the neutral point. In Loughton, Essex : International Language (Ido) | wajes. 

the case of the transformer sets, in addition to a number Society of Great Britain. [Price 1s.] 

of tappings and the star-delta connections, the two | U™ied States Geological Surrey. Water-Supply Paper 

halves of the primary winding for each phase can be No. 900. Surface Water Supply of the United States,| REVISED PRICES OF ELECTRICAL ACCESSORIES 

series or parallel connected, making it possible to obtain 1940. Part 10. The Great Basin. Washington : | Messrs. The General Electric Company, Limited, Magnet 

the output voltages given above with input voltages Superintendent of Documents. [Price 20 cents.) | House, Kingsway, London, W.C.2, have prepared a 
United States Geological Surrey. Bulletin 932-<C. Geo-| booklet giving a complete list of the revised prices for 


varying between 3 kV and 11 kV. The electrical equip- 


ment for the rectifier sets was supplied by Messrs physical Abstracts 106. July to September, 1941. | their electrical accessories. The prices in the list include 
General Electric Company, Limited, and that for the Compiled by W. AYVAzZOGLov. Washington: Super- | all advances and adjustments up to August 9, from which 
transformer sets by Messrs. Johnson and Phillips intendent of Documents. Price 10 cents. date the revised prices operate. They refer to material 


"nited States Geological Survey Professional Paper No. | listed in the G.E.C. Catalogue 5S. (1), 19th edition, dated 
197-B. Oligocene Foraminifera near Millry, Alabama. | July, 1938. Copies of the new publication may be 
By J. A. CUSHMAN and WINNIE MCGLAMERY. Wash-| obtained on application to the company at its London 


~ 


Limited, to the requirements of Mr. H. W. H. Richards, 
Chief Electrical Engineer to the London and North 
Eastern Railway. The alterations to the covered goods 


wagons were carried out by the staff of the Company’s ington: Superintendent of Documents. Price 10 | office or at any of its branches. 
Chief Mechanical Engineer, Mr. E. Thompson. The| _ °®*-! r 
wagons are painted in the L.N.E.R. standard service Universal Directory of Railway Officials and Railway Year| PRECISION MEASURING INSTRUMENTS.—A demonstra- 


Book, 1943-1944. Compiled from Official Sources, under | tion of precision measuring instruments, arranged by 


vehicle dark blue with white lettering, and are stationed | i 
the Direction of the Editor of ““ The Railway Gazette.”’ | Messrs. E. H. Jones (Machine Tools), Limited, Edgware 


at strategic points on the Company's system ready for 








immediate use. London : The Directory Publishing Company, Limited, | road, The Hyde, London, N.W.9, is now being held in 
33, Pothill-street, Westminster, S.W.1. [Price 20s.) |the Town Hall Extension, Manchester, having been 

Ministry of Fuel and Power. Committee on the Efficient | opened by the Lord Mayor of that City, on Wednesday 

ROAD TRANSPORT EDUCATION.—The composition of Use of Fuel. Fuel Efficiency Bulletin No. 18. The| last, and will remain open until Wednesday next, the 
the special committee appointed by a conference on| Sensible Use of Latent Heat. (Part I.) London:| 15th instant. The demonstration, which is intended 
road-transport education, convened by the President of | Ministry of Fuel and Power, Westminster House, Dean mainly for engineers, production executives, chief 
the Institute of Transport, and held, as stated on page 100, | Stanley-street, Westminster, S.W.1. [(Gratis.) inspectors, etc., in the North of England, includes 
ante, on July 7, will be as follows :—Mr. R. Stuart Pilcher | The Commonwealth of Australia. Sizcteenth Annual|a number of new instruments. One of these is of 
(chairman) and Messrs. R. Beveridge, R. Birch, W.| Report of the Council for Scientific and Industrial | particular interest, as it widens the field of employment 
Bradley, J. G. Docherty, S. R. Geary, T. Gray, C. F. Research for the Year Ended 30th June, 1942. 314,| for the blind. This instrument is a Sigma Comparator 
King, J. W. Ramsbottom, R. W. Sewill, H. Schofield, Albert-street, East Melbourne: Council for Scientific | capable of checking the accuracy of parts to 0-0001 in. 
R. A. B. Smith, B. G. Turner, G. S. Vickary, and F. W.| and Industrial Research. [Price 3s. 3d.] The parts are fed into the instrument by the blind 
Crews (honorary secretary). It will be recalled that this | New Zealand Government. Railways Statement for 1943. | operator by hand and those which are under size or over 
committee was appointed to consider and report back By THe Hon. R. SEMPLE, Minister of Railways. | size are indicated by the ringing of either a high- 
to the conference “‘ upon the development of education Including the Annual Report of the General Manager of | pitched bell or a low-pitched one. When a part is 
and practical training (and other related matters con- | Railways. Wellington: Ministry of Railways. within the required limits both bells ring together. As it 


cerning the improvement of the standard of efficiency of | The University of Toronto Engineering Society. Trans- | is a well-known fact that loss of sight is often partially 
employees), to supplement the existing facilities.” The | 
first meeting of the committee is to be held on Thursday, 
September 16. 


actions and Year Book, 1943. Toronto, Ontario: The | compensated for by more sensitive touch and hearing 
Secretary, The Engineering Society, The University of | the method of indicating size variations by audible signals 
Toronto. should prove reliable. 
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NOTES FROM THE SOUTH-WEST. 

CARDIFF, Wednesday. 
The Welsh Coal Trade.—Strong conditions were 
encountered on the Welsh steam-coal market through- 
out the past week and bookings for some time ahead 
were heavy. Consequently supplies were limited and 
were much less than was required by operators to 
enable them to meet current demands fully. In the 
home section there was sustained activity and the lead- 
ing industries, munition factories, gas, electricity and 
railway undertakings were taking large quantities; it 
was often necessary for ordinary users to take a propor- 
tion of their requirements in the lower quality coals so 
that as much as possible of the prime sorts could be 
reserved for the high priority users. Steady supplies of 
the best sorts had to be made available to meet important 
North African orders as well as some of the orders from 
South American buyers; there was also a good bunker 
trade to be satisfied. General trading abroad however 
was very difficult and strictly limited*> For Spain, 
Portugal and Eire there was little coal available except 
the very inferior classes. 

Swansea Steel-Sheet Industry.—The weekly 
report of the Incorporated Swansea Exchange states 
that business in tin-plates is again very quiet and the 
number of sales recorded for tin-plates, substitutes and 
terne-plates has declined. On the other hand, the 
activity at the steel-sheet works is maintained and manu- 
facturers are receiving a steady flow of orders for black 
sheets. The scrap iron and steel market is much the 
same, the heavier and better grades being in greater de- 
mand than the lighter grades, supplies of which are plenti- 
ful. The prices of iron and steel products are unchanged 
ind are as follows : 
per box of 108 Ilb., containing 112 plates, measuring 
20 in. by 14 in., 298. 9d., f.o.r. at makers’ works, for home 


market | 


Standard quality coke tin-plates, 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel Trade.—Owing to the course taken by 
the war, steel production has had to be changed at tim®s, 
but the results have been entirely satisfactcry. In com- 
parison with the previous war, there is increased naval 
construction, so that the steelmakers have found it 
difficult to meet the demands of the shipyards ; particu- 
larly for plates. There is also a heavy demand for plates 
from boilermakers. The “selective policy” of the 
Government, however, of concentration in some branches 
of steel production with a corresponding slackening off 
in others, is expected to obviate some of the difficulties of 
the steelmakers. Coal is still in short supply although 
other raw materials are fairly plentiful. So far, however, 
the coal shortage has not affected steelmaking. Ample 
supplies of hard coke are available. Steel prices are as 
follows :—Boiler plates, 171. 12s. 6d. ; ship plates, 161. 3s. ; 
sections, 151. 8s. ; medium plates, j in. and thicker, rolled 
in sheet mills, 211. 15s. ; black-steel sheets, No. 24 gauge, 
221. 15s.; and galvanised cc rrugated sheets, No. 24 gauge, 
261. 2s. 6d., all per ton, for home delivery. 

Malleable-Iron Trade. 
| still fairly satisfactory and work is proceeding steadily. 
Current prices are unaltered and are as follows :—Crown 
bars, 151. 12s. 6d.; No. 3 bars, 131. 12s. 6d.; No. 4 bars, 
131. 17s. 6d.; and re-rolled steel bars, 17/1. 15s., all per 
ton for home delivery. 





There is nothing to report in 

| the Scottish pig-iron trade. Business is plentiful and the 
raw-material position is improving. Market quotations 
are as follows :—Hematite, 61. 18s. 6d. per ton; basic 
iron, 6/. 0s. 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. 
per ton, both on trucks at makers’ yards. 


Scottish Pig-Tron Trade. 





consumption, and 30s. 9d. for export. Tin-plates carrying | 


heavier coatings, 30s. and 30s. 44d. per box, f.o.r., at 
makers’ works, for home consumption. 


25s. 9d. per box, f.o.r. at 


Unassorted tin- 
plate base uncoated plates, 
makers’ works. 
No. 24 gauge, in bundles, 26/. 2s. 6d. per ton, delivered. 
Steel-sheet and tin-plate bars, 12/. 2s. 6d. per ton, deli- 
Welsh hematite pig-iron, 6/. 146% and basic iron, 
both per ton, delivered, and both subject to 


Galvanised corrugated 


vered 
6/. Os. Gd... 


a rebate of 5a. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDPLESBROUGH, Wednesday. 


(ieneral Situation.—The output of iron and steel is 
maintained at an exceptionally high 
requirements of the priority buyers necessitate the 
maximum production of many commodities. Delivery 
allocations for the last quarter of the year are issued 
fairly freely and producers hope to deal satisfactorily 
with their contract obligations. Market transactions are 
few, owing to the limited tonnage available for sale, and 
only the requirements of the war industries receive much 
attention. Coke, ironstone and limestone are in ample 
supply, and an.improvement in the imports of foreign 
ore has enabled further expansion to be made in the 
production of low- and medium-phosphorus iron. Engi- 
neering foundries, however, still have to make extensive 
use of substitutes for hematite. 
North-East ironfounders are 


Foundry Iron. coast 


still largely dependent on the Midlands and other iron- | 


producing centres for supplies of pig, but have no difficulty 
in obtaining adequate parcels. 

Hematite 
make of low-phosphorus iron has only eased the stringent 
situation slightly, but conditions now encourage hopes of 
an early increase in output. In the meantime, however, 
strict control of tonnage distribution is necessary. 


and Low-Phosphorus Iron The increased 


Vanufactured Iron and Steel.—Semi-finished iron and 
steel is being produced at a high rate. The make of 
steel semies has increased sufficiently to enable the re- 
rollers virtually to discontinue the use of imported 
material. 
capacity and the orders in hand are sufficient for this to 
continue for some time. Finished-iron manufacturers 
have plenty of work in hand and steel-producing plants 
are kept running at full capacity to meet the delivery 
claims of priority buyers. The output of ordinary carbon 
steel is steadily absorbed and the continued demand for 
special and alloy steels for the aircraft factories and 
munitions works is straining the sources of supply. 
Heavy joists can be purchased for reasonably early 
delivery, but makers of other classes of finished steel are 
fully sold. The delivery demand is greatest for ship, 
tank, boiler and armour plates, light sections, railway 
requisites and colliery equipment. 

Scrap.—The scrap market is steady. The supply of 
some categories is rather in excess of requirements, but 
wood heavy steel, machinery metal and cast-iron scrap 
are readily disposed of. 


steel sheets, | 


level and the | 


All the re-rolling mills are working at full | 





NOTES FROM SOUTH YORKSHIRE. | 


SHEFFIELD, Wednesday. 


Iron and Steel.—A more normal state of working pre- 
vails in the steel and engineering works as holidays are 
| being completed. Manufacturers are reconciled to the 
| prospect of dearer coal which, it is predicted, will be 


|of production. Price considerations are regarded as of 
little account compared with the problem of supply. 
Steelmakers and engineering concerns are much better 
placed in the matter of materials than was the case a 
year ago, and although some departments are much 
busier and are being more heavily drawn upon, others are 
experiencing a lull as the demand for specific products 


becomes satisfied for the time being. There is pressure | 


for supplies of aircraft steels and parts, and a continuous 
demand for high-speed tool steels for engineering works. 
Siemens acid-steel production is also heavy. Acid case- 
hardening steel billets are quoted at 161. 12s. 6d. per ton. 
The basic-steel plants are producing at the maximum, 
| prices varying from 131. 17s. 6d. per ton for 0:42 per 


over 0-99 per cent. carbon. Concrete-reinforcing bars 
are quoted at 161. 19s. 6d. per ton and untested hoops 

181. 7s. perton. There is a heavy demand for wire rods, 
soft basic being quoted at 171. 7s. 6d. per ton and hard 

basic at 21/1. 2s. 6d. per ton. The wire-drawing mills are 
working at high pressure, and the wire roperies continue 
| to be fully occupied with orders from mining and shipping 
companies and port authorities. Makers of hacksaw 
blades are able to give deliveries at the pre-war rate in 
the case of low-tungsten blades, but are still in arrears 
with deliveries of the higher grades. Manufacturers of 
steel products, generally, are giving as good deliveries as 
possible with the limitations in the supply of materials. 
Rolling mills have fewer arrears of delivery to work off 
than has been the case for many months, and it is hoped 
to maintain the improved level for some little time. The 
forges are very actively employed. Closer association of 
| steelmakers and of suppliers of steelworks plant and 
machinery is being developed, and it is hoped that, as a 
result, the engineering firms which specialise in the manu- 
| facturers of rolling mills, forges and presses and other 
| steelworks equipment will be able, after the war, to start 
equipping steelworks at home for the manufacture of 
new types of products, and to supply plant for devastated 
works in some areas abroad. 

South Yorkshire Coal Trade.—The production of coal 
still falls short of requirements, and there seems to be 
little prospect of any marked improvement in outputs. 
Volunteer labour at the pits, however, is getting very 
gradually into its stride. Some of the collieries in the 
coalfield are reaching their targets, but others keep down 
the percentage for the district as a whole. Best South 
Yorkshire hards, and all washed and graded steams are 
heavily earmarked, and the steam-coal market is unable 
to meet all requirements in spite of a liberal use of house 
coal, and of the screened outcrop coal which is becoming 
more plentiful. Supplies of house coal are also short. 
The coke position is easy, with ample supplies for all 
| industrial users and more than sufficient to meet domestic 
| requirements in coke nuts and gas coke. 





Supplies of raw materials are | 


| advanced in price during September to offset rising costs | 


cent. to 0-60 per cent. carbon, to 151. 7s. 6d. per ton for | 


NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JCNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, Westminster, 8.W.1. Informal 
Meeting. ‘‘ The New Civilisation in China,’”’ by Professor 
C. A. Middleton Smith. Friday, September 24, 6.30 p.m., 
39, Victoria-street, Westminster, S.W.1. Informal 
Meeting. *“ Daylight Illumination in Factories and 
Workshops,” by Mr. P. J. Waldram. 

INSTITUTE OF EcoNOoMIC ENGINEERING.—Sunday, 
September 12, 2.30 p.m., The Waldorf Hotel, Aldwych, 
W.C.2. “‘ Laminated Steels,” by Mr. Gardner. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
| Section: Monday, September 13, 6.30 p.m., Caxton Hall, 
| Caxton-street, Westminster, 8.W.1. Open Discussion, 
conducted by Mr. T. R. Dawson, Dr. Philip Schidrowitz 
and Dr. H. J. Stern. 

MARINE ENGINEERS.—Tuesday, Sep- 








| INSTITUTE OF 


| tember 14, 5.30 p.m., The Institution of Mechanical 
| Engineers, Storey’s-gate, St. James’s Park, Westminster, 
| S.W.1. Presidential Address: ‘* Experience Teaches : 
An Account of Some Difficulties Experienced with 
| Machines and Men, and Some Reflections Thereon,”’ by 
Engineer Vice-Admiral Sir George Preece. 
| INSTITUTION OF PRODUCTION ENGINEERS.—Western 
| Section: Friday, September 17, 6.30 p.m., The Grand 
| Hotel, Broad-street, Bristol, 1. Lecture on “ Quality 
| Control,” by Mr. K. W. MacArtney. Luton and District 

Section : Sunday, September 26, 10 a.m., Luton Library, 
| George-street, Luton. Lecture on “ Forging,” by Mr. 
| R. W. Brocklehurst. 

INSTITUTION OF WATER ENGINEERS.— Midland Section: 

Saturday, September 18, 2 p.m., The Council House, 
| Birmingham. Inaugural Meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, September 21, 3 p.m., The 
Mackworth Hotel, Swansea. Lecture on “Ships of 
Yesterday, To-day, and To-morrow,”” by Mr. E. F. 
Moroney. London Graduate Section: Saturday, Sep- 
tember 25, 3.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. (i) Tour of Institution building 
and talk on the Institution Library and history of the 
building, by Mr. A. R. Stock. (ii) Address: ‘“‘ The 
Value of the Technical Press to Engineers,’’ by Mr. 
J. Foster Petree. 

INSTITUTE OF METALS.—Wednesday, September 22, 
3 p.m., 4, Grosvenor-gardens, Westminster, 8.W.1. 
Thirty-Fifth Annual Autumn Meeting. (i) “‘ New Methods 
for the Examination of Corroded Metal,”” by Mr. F. A. 
Champion. (ii) “‘ The Surface Protection of Magnesium 
Alloys,”’ by Mr. N. Parkinson and Dr. J. W. Cuthbertson. 
| (iii) ** The Structure of Rolled and Annealed Aluminium 
|as Revealed by X-Rays,”’ by Mr. E. E. Spillett. (iv) 
| ** Directional Characteristics of Single-Texture-Structure 
Copper Strip,”” by Drs. Maurice Cook and T. LI. Richards. 


Society OF CHEMICAL INDUSTRY.—Road and Building 
Thursday, September 23, 5 p.m., 1, 
Grosvenor-place, Westminster, 8.W.1. Joint Meeting 
with the London Section and THE INSTITUTION OF 
STRUCTURAL ENGINEERS. “ Post-War Building: the 
| Chemist’s Contribution,”’ by Dr. E. F. Armstrong. 


Materials Group : 








ASSOCIATION OF SCIENTIFIC PHOTOGRAPHY.—The first 
meeting of the 1943-44 session of the Association of 
Scientific Photography will be held at 2.30 p.m., on 
Saturday, September 18, at the Middlesex Hospital, 
London, W.1. Papers on “ Clinical Photography ”’ will 
be given by Mr. T. Pomfret Kilner, F.R.C.S., Miss Hilda 
Marsden and F./O. H. Mandiwall, M.B., L.D.S., F.R.P.S., 
the chairman. Future meetings, which are restricted to 
members and to those non-members receiving special 
invitations, are to be held monthly. Further particulars 
of the Association’s activities may be obtained on 
application to the honorary secretary, Tavistock House 
North (ist Floor), Tavistock-square, London, W.C.1. 


West HARTLEPOOL TECHNICAL COLLEGE.—The pros- 
pectus of the West Hartlepool Technical College for the 
1943-44 session has recently been issued. Students are 
prepared for the National Certificate examinations in 
mechanical and electrical engineering, naval architecture 
and building and for the London University matriculation 
| and intermediate B.Sc. examinations. Other courses in 
| platers’ and shipwrights’ work, motor engineering, trac- 
ing, welding and in connection with the associate-mem- 
bership examinations of the Institution of Mechanical 
Engineers (Sections A and C) are available. Students 
will be enrolled on Tuesday and Wednesday, September 
14 and 15 from 7 to 8.30 p.m. and evening and part- 
time day classes will commence on Monday, September 27. 
Copies of the prospectus may be obtained on application 
to the Principal at the College. 
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ITALY SURRENDERS 
UNCONDITIONALLY. 


At 5.30 p.m. on Wednesday, Sep- 
|'tember 8, the following announcement 
‘was broadcast from Allied Force Head- 
quarters, North Africa : 


-_ This is General Dwight D. Eisenhower, 
ADVERTISEMENT RATES. |Commander-in-Chief, Allied Forces. The 
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six words. When an advertisement measures an inch | . . . 
or more the charge is 18s. per inch. Payment must | ments of the United Kingdom, the United 
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The Italian Government has bound 
itself to abide by these terms without 


TIME FOR RECEIPT OF ADVERTISEMENTS. | reservation. 


Classified advertisements intended for insertion) The armistice was signed by my repre- 
in the current week’s issue must be delivered not | sentative and the representatives of 
Marshal Badoglio, and it becomes effec- 
tive this instant. 


later than first post on Wednesday. Alterations 
to stan advertisements must be received 
Hostilities between the armed forcés of 
the United Nations and those of Italy 


SS See eaenen oo OS ae SF ee 
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- Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


— 


All Italians who now act to help eject 
the German aggressor from Italian soil 
will have the assistance and support of 
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THE FUTURE OF THE 
ELECTRICITY SUPPLY 
INDUSTRY. 


Many of the schemes and plans which are being 
put forward for the inauguration of the ‘* brave new 
world’ which is promised after the war will, in 
due course, either be modified to bring them into 
the region of the possible or will pass into obli- 
vion along with other well-meant but visignary 
projects of the past. Not all present-day planning, 
however, is concerned with unrealisable dreams, 
and some matters of lively discussion, such as the 
future of education, transport and electricity supply, 
will certainly be subject to some type of reorgani- 
sation in the, probably, not now very distant 
future. Electricity supply, in particular, may ex- 
pect the early attention of Parliament, which has 
always shown a particular interest in this industry, 
and has interfered with its operations more drastic- 
ally than with some closely parallel businesses, such 





| 


| the proper time.” 





Orders should be made payable at Bedford Street 


Strand, W.C.2. the United Nations. 








as the supply of town gas. 
Although many of the schemes of reorganisation 
for the future are put forward without mention of 


214 | the fact that, in the long run, they must be subject 
5|to Parliamenta 


ry control, this need not be taken 
to indicate that their sponsors suppose that parti- 
cular interests will be allowed to remould the world 
in their own terms. The real object of most of the 


219 | present agitations is, consciously or not, to influence 


public opinion, which, it is hoped, will, in turn, 
influence Parliamentary opinion. It may be as- 
sumed that this is the purpose of the Electrical 
Power Engineers’ Association in putting forward 
their report* on the post-war planning of the 
industry with which they are concerned. It is no 
reflection on the status of the Association to point 
out that it does not represent the industry as a 
whole and has no brief to speak for ownership and 
commercial management, nor for the municipalities 
whose interests are so closely concerned, but the 
fact that the Association is a body of technical 
men engaged in the operrtion of what is a highly 
technical industry gives its report a greater weight 
than might be possessed by a corresponding docu- 
ment compiled by some commercial body. 

The report puts forward specific proposals for the 
complete reorganisation of electricity supply, but 
the Association obviously clearly realises that its 
suggestions must be subject to examination by 
other interests before they can be expected to be 
accepted. “ Electrical power engineers are vitally 
concerned in the proper reorganisation of their 
industry and it is likely that they will be called 
upon for their views in any reconstruction that is 
proposed. They must be ready, therefore, with 


| their proposals, so that they can submit them at 


Earlier in the report it is stated 
that “if electric power engineers do not play their 
part in post-war planning, the industry may be 
planned by people who are not as familiar with its 
operation and it will probably be planned wrongly.” 
Both of these statements may be accepted without 
reservation, but the latter indirectly raises a matter 
which lies behind the post-war schemes which are 
being put forward in almost every branch of activity. 
Much discussion has ranged around the desirability 
of turning over the running of the country to 
specialists, but it has been conducted mainly by 
specialists and it may be presumed that the poli- 
ticians who hold the ultimate control have been 
but little impressed. The future constitution of the 
electric-supply industry, as of other industries, will 
be determined by Parliament, and it may be 
accounted to the Electrical Power Engineers’ Asso- 
ciation for righteousness that their proposals are 
not put forward as ex cqthedra pronouncements on 
the only way of salvation, but as statements con- 
tributed to a discussion in which other, and possibly 
opposing, interests will be represented. 

The basic proposal of the report is that a 
National Electricity Supply Board should be con- 
stituted. It would own and operate all generating 
stations and transmission lines and “ be responsible 





* Post-War Planning for the Electricity Supply Industry. 


Part I. Technical and Social Organisation as a Public 
Service. London: The Electrical Power Engineers’ 
Association. [Price 1s.] 
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. . . for a national policy regarding local distribu- | expected to arise from its implication. The claims 
tion and utilisation.” All existing organisations, | made in the report are largely concerned with dis- 
whether company or municipal, should be pur-/ tribution. What is probably the most important 
chased on fair terms. The Board would be con-/| is that logical distribution areas could be arranged 
stituted on the lines of the Central Electricity Board | without reference to political boundaries which at 
and would consist of members “ appointed by the | present frequently prevent the adoption of the best 
appropriate Minister "’ solely according to their tech- | technical procedure in any particular case. It is 
nical, commercial or administrative abilities and | also claimed that a uniform method of assessment 
experience in the electricity supply industry. There | for rating purposes for the supply industry could 
would also be members representing “‘ broad inter- | be introduced throughout the country and a standard 
ests vitally concerned in the electricity supply | system of tariffs. Regarding the technical advantage 
industry, including the employees engaged therein.’’| of the elimination of all consideration of local 
The distinction made above between generation and | administrative boundaries in planning distribution 
local distribution is based on the consideration that | systems there is not likely to be any difference of 
“whilst generation and bulk transmission can be | opinion, but on the possibility of uniform tariff and 
controlled nationally the detailed administration of | rating systems there will be many. 

distribution and utilisation on a national scale would} ¢ js also suggested that uniform charges could 
prove cumbersome unless accompanied by some | be operated throughout the country “ without 
form of regional control.” It is therefore proposed | increasing prices to existing consumers.” The claim 
that the National Electricity Supply Board should | that electricity should be sold at the same price in 
appoint regional distribution engineers and managers | 
to take charge of “ distribution regions” which | 
would be determined by the Electricity Commis- 
sioners. Regional consultative committees, repre- | 
senting local interests, would be set up to co-operate 
with the regional managers. 


Scott Report. 
dwellers in remote districts who felt they would like 
electric current at the same price as is charged, say, 
in West Ham ; but it is not clear why any one should 
take any notice of them. Neither is it clear why 
electricity should particularly be selected for coun- 
try-wide unification. Why should not the cost of 
water and even town rates equally be unified ? There 
has been no noticeable agitation in rural districts 
that the town rates should be equalised with those of 
West Ham. A National Electricity Supply Board 
could sell current in the most remote areas at the 
same price as in the centre of Manchester, but it 
could not do so on an economic basis. There would 
be a loss which would have to be carried by the 
system as a whole. 


This particular recommendation concerning dis- 
tribution regions seems somewhat unnecessary at 
this stage. Although the regions are to be deter- | 
mined by the Electricity Commissioners, the Board 
is to have power to modify them and it would appear 
that the activity of the Commissioners can have no | 
other object than slightly to hamper its operations | 
at the outset. If the National Electricity Supply | 
Board is to be a body competent to operate the 
whole of the electric-supply industry, it may reason- 
ably be assumed that it will realise the necessity for 
and arrange many regional controls. 

It will be clear from the reference above that the 
report proposes the retention of the Electricity Com- | 
mission. This body at present exercises extensive 
control over the Central Electricity Board, even in 
such detail matters as aspects of station design, and 
has to sanction all schemes for extension which are 
prepared by the Board. It is apparently proposed 
that these rights and duties should be abolished, but 
that the Commission “ should serve the industry in 
a semi-judicial capacity and . act as technical 
adviser to the Government and to ensure that the 
interests of the,community are being adequately 
protected.”’ This proposal is related to the claims 
which have been made in scientific and technical 
circles that in some way expert advice should be 
more directly available to Government departments 
officials than it is at present. 

In the extensive discussions about the reorganisa- 
tion of the distribution side of electricity supply, 
which took place immediately before the war, it 
was very generally assumed that a new body would 
be created to operate this side of the industry. Pre- 
sumably, the reason for this was that the Central 
Electricity Board has performed very satisfactorily | 
and there seemed to be no justification for modify- 
ing its functions. Nevertheless, as this report points 
out, “ there is no necessity for the setting up of two 
national authorities a single authority should be 
made responsible for generation, transmission and 
distribution.”” The present operations of the Central | 
Electricity Board are complicated and somewhat 
illogical. Among other anomalies, it purchases 
current from the owners of a generating station and 
then sells it back to them. Its constitution and 
activities represent the type of compromise which 
is reached when technical questions have to be 
settled by interests which are largely non-technical. 
It is highly probable that something equally illogical 
will ultimately arise in the distribution field, in 
place of the straightforward purchase of the whole 
equipment of the industry proposed in the report. 

It is pointed out that the question of the creation 
of a National Electricity Supply Board is not in the 
main concerned with the controversy on public 
and private ownership. “* Two-thirds of the industry 
is already under public ownership ”’ and all distribu- | 
tion companies are subject to purchase by public 
bodies after a term of years. The Power Companies 
alone have perpetuity rights. If then the proposal | 








DEMOBILISATION AND 
POST-WAR EMPLOYMENT. 


One of the provisions of the National Military 


military service was guaranteed a return to his 
former job on the conclusion of that service. The 
intention was obvious and commendable, but even 
before the outbreak of hostilities difficulties were 
being encountered in implementing the enactment. 
Labour and National Service (Mr. Ernest Bevin, 
and 
at Southport on Tuesday of this week, the clause 
was transferred to the National Service Act and 
continued to apply to all men who were compul- 
sorily enlisted, although not to volunteers—a situa- 
tion which he stigmatised as an injustice, while 
indicating that he had been directed to “* revise and 
strengthen it ’’ (whatever that might mean) and to 
prepare machinery to carry it out. The Govern- 
ment had accepted the principle, Mr. Bevin con- 
tinued, that length of service should be the criterion 
for demobilisation ; they would not submit to wire- 
pulling by so-called “key men” or any others. 
Industry had had to adapt itself to doing without 
the men that it wanted during the crisis, and would 
have to adapt itself similarly during the demobilisa- 
tion. 
coming out, as they tried to do when they were going 
in. These statements of policy, of course, were not 
framed especially for the benefit of the Congress, 
although the form in which they were couched may 
have been influenced by the character of the intended 
audience ; for, it will be recalled, the T.U.C. had 
previously urged that key men should have some 
priority in demobilisation. Sir William Jowitt, 
however, the Minister without Portfolio, who has 
been concerning himself particularly with this ques- 


would be the prime criterion; and Mr. Bevin’s 
announcement, presumably made with the prior 
knowledge and approval of the Cabinet, now lays 
it down as the sole criterion. 


This method seems hardly the best adapted to 
the desired end of suiting either the needs of industry 
or the interests of the Service men themselves ; nor 


is not put forward as desirable merely on socialistic | 
lines, it will naturally be asked what benefits are 


rural areas as in large towns has been much pressed | 
of recent years and was officially adopted in the | solution can be realised by considering it in con 
It was originated presumably by | junction with the undertaking 


|seemed to be the view 


Training Act of 1939 was that every man who was | 
called to the colours to perform his compulsory | 


Nevertheless, as was recalled by the Minister of | 


M.P.) in his address to the Trades Union Congress | 


does it appear at all easy to carry into effect if, as 
various official observations intimate, the full British 
military strength is to be employed against Japan 
as and when the relaxation of the war in Europe sets 
free additional forces for employment in the Fa, 
East, unless the most seasoned troops and other 
personnel are then retained in Europe and those 
most recently enrolled are sent to Malaya and the 
Pacific. The more closely the subject is examined, 
indeed, the less likely does it seem that demobili- 
sation on a basis of length of service alone, without 
| regard to the nature of previous employment or the 
| needs of industry can operate equitably or in the 
| best public interest. The sole merit that 

| urged in favour of such a scheme is its rigid imipar- 





can be 
tiality, and the chief advantage of rigid impartiality 
would appear to be that it absolves the adminis. 
| trators from possible charges of being partial 
advantage to the administrators, no doubt, but on 
which can be bought at too high a price. 


an 


The difficulties inherent in this deceptively simp 


much too lightly 
entered into, in our opinion then and now— that 
every man, on demobilisation, must be guaranteed 
reinstatement in his pre-war job; not, it may be 
noted, a similar job, or one of equivalent monetary 
value, but the job that he forsook in order to 
the Forces. If it be contended that we ar 
| justified in putting such a literal interpretation upon 
the words of Government spokesmen, the answe: 
that cases were reported in the Press, in the very 
early days of the war, of employers being fined for 
failure to reinstate discharged men, in spite of their 
insistence that, because of changed conditions, the 
A business, dependent on 


om 
ot 


is 


jobs no longer existed. 
all manner of variable factors for its prosperity, 
does not consist of a definite number of positions 
into which men are fitted like papers into pigeon- 
holes, and which, like pigeon-holes, continue in 
being whether they are occupied or not; but that 
of those who drafted the 
National Military Service Act. 

The situation promises to become particularly 
complicated in the case of the engineering industry, 
on which must fall much of the burden of restoring 
the trade of the country to something approaching 
pre-war standards, and on those branches of manu 
facture and commerce which have suffered the full 
rigours of “ concentration.” Many of the concen 
trated businesses were engaged in producing goods 
not regarded as of the first importance to the war 
effort, or, perhaps, to peace-time economy; but 
they were given certain assurances of reconstitution, 
and their premises and much of their idle plant ar 
being looked after on a care and maintenance 
basis in readiness to resume production. If 
the former employees of these firms are to be 
compulsorily demobilised before the firms are in a 
position to employ them, merely because thos 
employees, not being engaged on work of urgent 
national importance, were taken into the Services 
comparatively early in the war, it is obvious that 
complications are inevitable. If, on the other hand, 
firms which were engaged on Government work and 
thus were enabled to retain many of their personne! 
until a much later stage, only to lose them as the 


| call-up became intensified and deferments were 


progressively cancelled—a situation in which a larg: 


| number of engineering firms now find themselves 


The Government must act fairly to the men | 


| 


| Some 


tion, indicated some weeks ago that length of service | 





are to be denied the return of their skilled men 
merely because these men were not called up at an 
earlier date, the inequality of treatment is likely 
again to cause trouble and inconvenience out of 
all proportion to the benefits conferred by rigid 
impartiality. Mr. Bevin’s sneer about string 
pulling on behalf of alleged key men was quit¢ 
unwarranted ; and, while it may be discounted to 
extent in view of the circumstances of its 
delivery, that should not be necessary in considering 
a public statement by a member of the War Cabinet. 
It is unreasonable to expect that there will be no 
attempts to obtain the release of some men by un 
fair means, when the numbers concerned are 80 
large; but that does not justify a flat refusal to 
give preference to men whose “key” status is 
not in dispute when their former employers are 
ready and even anxious for their return to the jobs 
which, by law, must be kept open for them. 
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THe WorRK OF THE Roya Arr Force. 


OFFICIAL figures, released too late for inclusion in 
last week’s issue of ENGINEERING, provide a striking 
summary of the work of the Royal Air Force during 
the four years of the war. In the twelve months 
ended September 2, 1940, 3,500 tons of bombs were 
dropped on Germany. The figure for the next 
twelve months rose to 20,000 tons, and for the third 
year to 33,000 tons. In the year ended September 2, 
1943, however, the total was nearly three times as 
great as in 1941-42, the figure being 96,000 tons, of 
which some 50,000 tons were dropped on targets 
in the Ruhr. The grand total for the four years, 
therefore, was 152,500 tons, compared with 63,000 
tons dropped by enemy aircraft on Britain during 
the same period, of which London received 7,500 
tons during the concentrated enemy attacks of 
1940-41. In the twelve months just concluded, the 
principal targets in Germany were Hamburg, which | 
received 11,000 tons; Essen, 9,000 tons; Cologne, | 
8,000 tons; Berlin and Duisburg, 6,000 tons each ; | 
and Diisseldorf and Nuremburg, 5,000 tons each. | 
These figures give a good impression of the general | 
intensification of the air offensive against industrial | 
and military Germany, but they do not tell the full | 
story of the increased strain to which the enemy | 
is being subjected. It has been announced in broad | 
terms that, although the numbers of bombers lost | 
on these raids have been considerable, the losses in 
proportion to the force of the attacks have been 
diminishing steadily. This can be appreciated more | 
readily if the records of some of the principal raids | 
are examined in the light of the duration of the 
attacks, since the policy was adopted of concen- | 
trating the full force of the blow in the shortest | 
possible time in order to “ saturate ”’ the defences. | 
In the raid on Liibeck on the night of March 28, 
1942, 340 tons of bombs were dropped in a period | 
of rather less than three hours, representing a rate | 
of about two tons a minute. Two months later, | 
1,500 tons were dropped on Cologne at the rate of | 
1,000 tons an hour, or about 16} tons a minute. | 
In the raids on St. Nazaire and Essen, on Febru- | 
ary 28 and March 5, 1943, 1,000 tons were dropped | 
in each case, the rates per minute being 22 tons and | 
25 tons, respectively. At the end of April, the | 
1,350-ton Duisberg raid sent the rate up to 30 tons | 
a minute; in May and June, 2,000 tons apiece 
were dropped on Dortmund and Diisseldorf in an | 
hour, equivalent to 33 tons a minute; and on 
July 24, Hamburg received 2,300 tons at the rate 
of 46 tons a minute. This record did not stand for | 
long, however; only three nights later, Hamburg | 
was raided again, when a similar weight of bombs | 
was dropped in only 45 minutes, corresponding to an | 
average of 51 tons a minute. Whether this figure is | 
likely to be greatly improved upon in the near 
future is problematical, unless bombs are introduced 
of considerably increased unit weight; already, it | 
would seem, the air over the targets is becoming 
rather congested, and there is no point in adding 
to the congestion if the decreased risk from the 
ground defences is nullified by a greater risk of 
collision and of damage by bombs falling from 
aircraft at higher levels. Concurrently with the 
enhanced bombing effort, there has been great 
activity in the other Air Commands, though the | 
number of fighter sorties in 1941-42 and 1942-43} 
(145,000 in each period of twelve months) is still 
some way below the peak figure of 173,000 recorded 
in 1940-41; but this reduction is presumably due 
in part to a reduction in the number of enemy 








targets since the Luftwaffe began to display more | year graduate course in that subject. 
The full|end of the year, Sir George Humphreys, K.B.E., 


caution in attacks on the British Isles. 
cost of this air warfare is not easy to evaluate in 
the absence of figures for machines destroyed on 
the ground, and in accidents, but the official records 
show that the combined losses of the Royal Air 
Force and the Axis in operational flying, excluding 
the Russian and Pacific theatres of war, now 
amount to nearly 22,000 aircraft, of which rather 
more than 12,000 were those of the enemy. The 
totals are:—To September 3, 1940, Axis 2,756, 
R.A.F. 1,083; 1940-41, 2,368 and 2,193, respec- 
tively; 1941-42, 2,481 and 3,146; and 1942-43, 


4,418 and 3,446. 





|and Guilds of London Institute for the year ended 
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CONFERENCE ON UTILISATION OF SMALL COALS. 


On page 165, ante, we gave some preliminary 
particulars regarding a conference arranged by the 
British Coal Utilisation Research Association to 
discuss problems relating to the utilisation of small 
coals. The conference, which has the full support 
and approval of the Fuel Efficiency Committee, is 
to be held at the Institution of Mechanical Engineers, 
Storey’s Gate, London, 8.W.1, on Wednesday and 
Thursday, November 10 and 11. A detailed pro- 
gramme of the ccnference has now been issued and 
this states that a summary of the papers presented, 
which will be circulated prior to the conference, 
will be prepared by a “‘rapporteur”’ appointed for 
each of the three sessions. The rapporteur will be 
responsible for drawing attention to points of 


Electrical Engineering, and Dr. L. E. C. Hughes, 
have resigned after 16 years’ and 10 years’ service, 
respectively. The number of students in 1941-42 
was 414, as compared with 293 and 336 in the two 
previous years ; 41 of the total of 414 were following 
advanced, post-graduate or special courses. Seventy- 
two students entered for the final (internal) examina- 
tion for the degree of B.Sc. (Engineering) of the 
University of London, of whom 68 passed, 19 with 
First Class Honours and 25 with Second Class 
Honours. In addition, one student graduated with 
First Class Honours as an external student. Of 
seven entrants for the B.Sc. (Engineering) degree in 
chemical engineering, six graduated, one with First 
Class and four with Second Class Honours. The 
Department of Technology examined 18,297 candi- 
dates during 1942, of whom 16,970 were resident in 





special interest, but it is hoped that the authors 
will take part in the discussions. Mr. J. G. Bennett, 
the Director of the British Coal Utilisation Research 
Association, will be the chairman of the conference, | 
the first session of which, dealing with “‘ The Utili- 
sation of Small Coals and Slurries,” will be held 
from 2.30 p.m. to 5.30 p.m. on November 10. Lord | 
Hyndley, G.B.E., Controller-General, Ministry of 
Fuel and Power, will deliver an opening address, and 
this will be followed, at 3 p.m., by the review of 
the rapporteur, Professor A. M. Bryan, chairman 
of the Coal Industry Joint Fuel Efficiency Com- 
mittee. The discussion, which will commence at | 
3.30 p.m., will deal with such subjects as mechanical 
handling and firing, blending, the burning of dry 
and wet fines, the maximum percentage of fines, the | 
use of coke breeze and dust, pulverised fuel and 
special appliances and techniques. The second ses- | 
sion, on “ The Utilisation of Fuels of High Inert 
Content,” will open at 10 a.m. on November 11, 
with an address by Mr. J. Innes, Director of Services, 
Ministry of Fuel and Power. The rapporteur, 
Mr. T. E. B. Young, general manager, Bolsover 
Colliery Company, Limited, will give his review at 
10.20 a.m., and this will be followed, at 10.45 a.m., 
by the discussion, which will deal with high ash and | 





moisture content, the maximum percentage of ash | 
and moisture, ash-fusion problems, mineral impuri- 
ties, and other matters. The second session will 
adjourn at 12.30 p.m., and the third and last, on 
“The Upgrading of Fuels,” will open at 2.30 p.m., 
with an address by Mr. Herman Lindars, chairman 
of Council, British Coal Utilisation Research Asso- 
ciation. After the rapporteur’s review, by Dr. D. T. 
Davies, of the Fuel Research Station, the discussion 
will commence at 3.15 p.m. This will include in 
its scope, pre-screening and de-dusting, de-watering 
and drying problems, and technique, dry and wet 
methods, ash-reduction processes, and briquetting. 
The chairman will deliver his summing up at 5 p.m., 
and the proceedings will terminate at 5.30 p.m. 
The conference will be open to all interested without 
charge, but application should first be made to the 
Conference Secretary, B.C.U.R.A., Rickett-street, 
London, 8.W.6. Persons intending to be present 
should communicate with the Conference Secretary 
not later than Saturday, September 25. 


Tue Crry anp GuiLps or Lonpon INSTITUTE. 


The 63rd annual report of the Council of the City 


December 31, 1942, which has just been issued, 
contains, as usual, separate reports relating to the 
activities of the City and Guilds College and the 
Department of Technology. The report of the 
Delegacy for the College records the death, during 
the year, of Mr. S. G. M. Ure, M.A., B.Sc., Assistant 
Professor and Reader in Chemical Engineering, and 
pays a tribute to his work in establishing the four- 
Towards the 





M.Inst.C.E., resigned from the Delegacy, and Mr. 
M. T. Tudsbery, C.B.E., M.Inst.C.E., was appointed 
|in his place. The report also records the resignation 
of Sir Henry Tizard, K.C.B., F.R.S., from the office 
of Rector of Imperial College, which he had held for 
13 years, and his succession by Professor R. V. 
Southwell, F.R.S. Among the staff changes, it is 
noted that Mr. A. Cruickshank, M.I.Mech.E., 
Assistant Professor of Mechanical Engineering, 
retired after 36 years’ service, and Mr. M. K. Rice- 
Oxley, M.Inst.C.E., owing to ill-health, after 23 





}at centres overseas. 
|took the examinations for teachers’ 


| offices.” 





years’ service; and Mr. E. O. Taylor, Lecturer in 





Great Britain and Ireland, and 1,327 were examined 
In addition, 489 candidates 
certificates. 
These totals, though far below the figures for 1939, 
which were 38,189 and 2,282, respectively, were 
better than in 1941, and nearly as good as those for 
1940, and may be regarded as creditable in view of 
the difficulties of instruction and study under war- 
time conditions. The fall in the number of over- 
seas candidates was a direct result of the extension 
of the war to India, Burma, Malaya and the Far 
tast. The report notes that “at Malta, G.C., 
despite continual air raids by the enemy throughout 
the examination period, the examinations were car- 
ried through without further hitch, once the safe 
containing the sealed packets of question papers had 
been retrieved from the debris of the education 
Examinations covering 14 subjects were 
held in co-operation with the British Red Cross 
Society and the Order of St. John at five prisoners 
of war camps in Germany, where, of 75 entrants, 
58 passed. The Advisory Committee on Machine 
Shop Engineering, who deal with machinists’, 
turners’ and fitters’ work, have drafted revised 
regulations and syllabuses which have been adopted 


| by the Institute, and will come into operation for the 


1943-4 session. The report also records that a deputa- 
tion of representatives of the Institute was received 
by the President of the Board of Education on 
July 14, 1942, and placed before him a memorandum 
(printed as an appendix to the report) expressing the 
desire of the Institute to assist in the post-war 
reorganisation of education for the artisan and 
craftsman and requesting to be kept informed of 
the Board’s proposals in this field so that it might 
co-operate in realising them. The President assured 
the deputation that the Board would continue to 
depend on the Institute to develop this work on a 
national basis. 


Tue Late Dr. Conrad MATSCHOSS. 


News of a personal character travels slowly in 
time of war, especially when it has to cross enemy 
frontiers, and it was only recently, according to the 
latest issue of V.Q.B., the quarterly bulletin of the 
‘Newcomen Society, that information was received 
of the death, on March 21, 1942, of Dr. Conrad 
Matschoss, the well-known technical historian, who 
was Director of the Verein deutscher Ingenieure for 
more than 20 years. Dr. Matschoss, who held 
degrees in both engineering and philosophy, was in 
his 71st year. He entered the service of the V.d.I. 
in 1906, becoming Director ten years later, and 
retaining that post until 1938, when he was suc- 
ceeded by Dr. Hans Kélzow ; but he remained on 
the board of directors in an advisory capacity, and 
continued the historical studies to which he had 
devoted the greater part of his life. He had edited 
the Zeitschrift V.d.J. since 1924. Among the better 
known of his published works are Die Geschichte der 
Dampfmaschine and Mdnner der Technik, the latter 
of which appeared in 1939 in an English translation 
by Dr. H. Stafford Hatfield under the title of Great 
Engineers. Dr. Matschoss was also responsible for 
editing the periodical Beitriige zur Geschichte der 
Technik, as it was originally called; since 1933, 
entitled Technikgeschichte. Before the war, and 
especially before the rise to power of the Nazi Party, 
Dr. Matschoss was a fairly frequent visitor to this 
country, where he was highly regarded for his 
personal qualities as well as for his exceptional 
knowledge of engineering history. 
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| For this reason, and because we have to face the 
prospect of continuance of control, perhaps pre- 
judiced a little by a measure of political bias, it is 
surely imperative that we should have a Council 
of Employers able to speak with supreme authority 
on national and international problems which face 
the administration of to-day and the post-war 
industrial era. 

The establishment and appointment of personnel 
to such a body is outside the purview of this letter, 
but surely if all or the great majority of the existing 
Federations and Associations get together with a 
determination to sink all minor and personal con- 


theoretically ideal way is capable of transmitting 
torque. The only form of “ connection” that wil! 
permit such freedom between two members is the 
sphere and cylinder originally considered (or, of 
course, two spheres fitting together) and this cannot 
transmit torque. 

It may be concluded that if any coupling of the 
same general form as the Barcus coupling were mac 
of perfectly rigid material and the two halves 
fitted together without backlash when the shafts 
were in line, relative rotation of the shafts about 
any axis would be prevented by the geometrical! 
forms of the contacting surfaces. In an actual 


| 


| 


LETTERS TO THE EDITOR. 


AMERICA LOOKS AHEAD. 


To THe Eprror or ENGINEERING. 


Str,—In your leading article of August 6 you 
discuss America’s post-war plans as disclosed by 
the proposals of the National Resources Planning 
Board and, by inference at any rate, you postulate 
a more realistic outlook to the problem than has so 
far been in evidence in Great Britain. 











The general policy enunciated with such declara- 
tions as “full employment for the employables ” 


and following desiderata might have come from most | 
of the bodies here which, with greater or lesser 


authority, have issued statements on this difficult 
and highly speculative question, but, until industry 
knows what Government policy is going to be, can 
it formulate any plans with any assurance that it 
will be possible to implement them? Therein lies 
the speculation. 
we may be subject to legislation and administration 
between the extremes represented, on the one hand, 
by the policy adopted from 1918 to 1921 and, on 


the other, by continuance of control, maintained | 


at every point on which industry will need freedom 
of action, by way of restriction of buying, selling, 
manufacturing, export, movement of labour, and 
so forth. Between the two there is such an enormous 
gap, with opportunity for so many intermediate 
policies, that plans formulated now seem likely 
to be a waste of time due to probable frustration 
when urgent action in the immediate post-war 
period is necessary. 

This situation seems to point to the necessity for 
a strong and realistic settlement of the problems 
you discussed in your leader of July 2 
no satisfactory solution has yet been worked out, 
so far as my information goes. It is a fact, and a 
tragic fact, that the continuous encroachment of 


control by Government has found the advisory | 


bodies entrusted with industry’s welfare ill-organised 
to function with celerity and resource to meet the 


emergency which so quickly developed and en- | 
. . 


veloped it in its toils. For this, the bodies con- 
cerned have been only in part to blame; for ex- 


is one for which the Engineering Employers’ 
Federation cannot altogether avoid responsibility. 
The reasons may be many, but two of them at any 


rate are that the cumbrous peace-time delayed- | 


action procedure which regulates negotiation is 
unsuited to a time when quick and incisive decision 
is needed to keep abreast of the rapid advance of 
opinion on both sides, and no action has been taken 
to amend it ; further, the individual problems which 


new and unlooked-for situations have constantly | 


erupted have been such that no central organisation 
could possibly keep pace with them and conse- 
quently firms have had to fend for themselves, 
little helped, and sometimes even hindered, by 
directions which have only a remote bearing on 
their own particular immediate problem. The local 
Federated Associations have laboured under the 
self-same handicap of ill-informed central dire¢tion. 

Similar situations could be cited, no doubt, in 
connection with many difficulties which 
associated bodies in industry have had to meet 
and endeavour to solve. These arguments might 
be interpreted as antagonistic to the plea put 
forward below, but the point is that, had there been 


a supreme body charged with the duty of Govern- | 


mental negotiations, some at least of the inevitable 
mistakes perpetrated by the issue of hasty war- 
time emergency regulations, which have created 
the difficulties described, might have been avoided. 
The corollary surely is that the emergence of a 


body which has greater collective power to speak | 


for British industry as a whole than any at present 
existing, is long overdue; because industry’s 
problems qua governmental control and legislation 
are in the main common, and, whereas, as you 
rightly argue, the T.U.C. speaks for all the unions 
in industry (except the Civil Services), employees 
are represented by Group Associations set up to 
deal with narrow and internal issues of a sectional 
rather than a national and all-embracing character. 


In the immediate post-war period | 


, to which | 


other | 


siderations, as applied to individual industries, in 
the major determination to attain the end desired 
in the grand interest of all British manufacturers, 
the collective wisdom which such a movement 
would free ought to achieve the end desired. At 


present, it is undeniable that accident rather than | 


| organisation decides whether any entity in industry 

is articulate or not, relative to vital matters affect- 
|ing its well-being which Government action may 
induce. 

It is, of course, nonsense to say that such a deve- 
lopment would be antagonistic to the Trade Union 
movement; on the contrary, it is in the highest 
interest of every employer and every operative that 
the best brains available on both sides should be so 
organised as to function in such a way that both 
}can speak at the right time and place to prevent 

legislative and administrative mistakes being enacted 

| through an ignorance which can only be dispelled 
|by informed, expert advice, acting with full 
authority. 


Yours faithfully, 
C. ATHERTON ATCHLEY. 


B.E.P. Works, Alloa. 
August 30, 1943. 








FLEXIBLE SHAFT COUPLINGS. 


To tHe Eprror or ENGINEERING. 


| Sr,—The spherical formation of the tip surface 


of the teeth on the inner member of the Barcus 
coupling suggests that the coupling can accommo- 
date angular misalignment of the shafts without 


| 
| 


| change in conditions of contact between the teeth. | 
ample, the gravely anomalous position into which | 
wages in the engineering industry have been plunged | 


It is true that a sphere that fits inside a cylinder 
touches it on a circle determined by the intersection 
of the cylinder with a plane perpendicular to its 
axis and containing the centre of the sphere. The 
sphere may be rotated in any direction without 
causing any change in the circular line of contact. 
Consequently, if the cylinder is attached to one 
shaft and the sphere to another, the shafts may 
undergo relative rotation about any axis passing 
|through the centre of the sphere, without altering 
the line of contact on the cylinder. 

The reason is that the common normal to the 
surfaces at any point of contact passes through the 
centre of the sphere and, therefore, through any axis 


of relative rotation that passes through that point. | 


It is clear that the tip and root surfaces of the inner 


member of the Barcus coupling may be made of | 
spherical forms with a common centre. The mating | 
cylindrical surfaces may be arranged to fit the | 


spherical surfaces, although there is no particular 
object in doing this as the teeth themselves give all 
necessary “ centring ”’ effect. 
the circular contact lines on the cylindrical surfaces 
remain fixed when the shafts suffer angular mis- 
alignment. 

| The tooth surfaces, however, need further con- 
sideration. It is possible to design the teeth so 
that the common normal at every point of contact 
passes through any one particular axis fixed in 
relation to one of the mating members, but that 
is insufficient to meet the condition of angular 
| misalignment of rotating shafts, because the axis 
of such misalignment rotates relatively to each 
shaft. To make the common normals pass through 
every such axis they must pass through the point 
of intersection of the shaft axes. Now as the force 


If it is done, however, | 


coupling the material can be distorted at the points 
of contact and so a small amount of angular mis- 
alignment could be accommodated even if ther 
were no backlash between the teeth. In practice, 
it is found necessary or desirable to provide som: 
backlash. This causes a coupling of this type to 
offer less resistance to angular misalignment of th: 
shafts, but when that does occur, the original con 
tact conditions between the teeth are lost. It 
no longer possible to say that there is line contact 
on any tooth and the point of contact on every 
tooth changes its position as the shafts rotate. The 
combined effect of elasticity of material and slack 
ness of fit may produce a useful approach to uniform 
distribution of driving load over the teeth of the 
| coupling even when the shafts are angularly mis 
aligned, but contact conditions are far less favourable 
| than when the shafts are accurately in line. 

Yours faithfully, 

W. A. TupLin. 


1S 


| 

| 390, Wakefield-road, 
Huddersfield. 

September 1, 1943. 








AN INTERNATIONAL 
INSTITUTION OF ENGINEERS. 


To THe Eprror or ENGINEERING. 


Srr,—I have read with interest the letter of Mr. 
T. H. Carr, published on page 154 in your issue of 
August 20, on the above subject. His suggestion to 
take advantage of present circumstances to inaugu- 
rate such an international institution strikes me as 
excellent and I trust that it will meet with the notice 
and response it so fully deserves. There are many 
fields of engineering and applied science where 
international co-operation and co-ordination of 
efforts were well established before the last war o1 
which owe their inception to the growing need arising 
between the two wars for some approximate stan- 
dardisation of many aspects of electrical, railway, 
| road and transport engineering, to mention but a 
| few. 

It might prove of advantage to approach, in the 
first instance, members of such existing organisa 
| tions, now available in this country as a result of 
present conditions, and to submit the scheme to 
| them for their consideration and suggestions. 
Yours faithfully, 

C. Carty. 


| 


4, Gordon-street, 
London, W.C.1. 
September 7, 1943. 





IRRIGATION 





RESEARCH IN INDIA. 


To THe Eprror oF ENGINEERING. 
| Sir,—In the review of the Annual Report (Tech 
| nical) of the Central Board of Irrigation, India, on 
| page 163 of your issue of February 26, 1943, the 
| statement is made: “It also seems that India has 
| not yet absorbed the work of Prandtl and others on 
turbulence.” 

Prandtl’s work has been discussed for a very long 
time and is of great theoretical interest; but the 
reason why we do not say much about it in connec- 
tion with flow of debris and water in open channels 
is that it does not carry us very far in solving 
practical flow problems, except as a background. 

Yours truly, 





transmitted from one tooth to the mating tooth 
jacts along the common normal at the point of | 
| contact (neglecting friction) it can exert no moment 
about the axis if that normal intersects the axis ; 
in other words, no toothed coupling that is capable 
of accommodating angular misalignment in the! 





C. C. INetts, 
Director. 
Central Irrigation and Hydrodynamic 
Research Station, 
Poona, India. 
June 5, 1943. 
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THE INTERNATIONAL 
ORGANISATION OF RESEARCH. 


To THe Eprror oF ENGINEERING. 


Srr,—All who are interested in the international 
organisation of research will be grateful for the 
leading article on page 171 of your issue of August 27. 
One minor comment may, perhaps, be made. It 
is true that four months elapsed (April to August, 
1940) before the cabled request from Ottawa for 
Professor (now Sir) R. H. Fowler’s services there 
was met. In the end, to save further delay, the 
Department of Scientific and Industrial Research, 
on Sir Edward Appleton’s initiative, took the matter 
in hand and sent him as the Department’s repre- 
sentative with the National Research Council of 
Canada. This arrangement worked extremely 
well and our subsequent representatives with the 
N.R.C. at Ottawa (Sir Lawrence Bragg, Sir G. P. | 
Thomson and Professor G. T. R. Hill) have all 
come from its ‘ opposite number” in London, 
the D.S.I.R. Such contacts between corresponding | 
departments should be a permanent institution. | 





Although Brazil’s large favourable balance of trade 
NOTES FROM SOUTH AMERICA. is due to much higher prices obtained for export pro- 
A CERTAIN amount of satisfaction was derived by | ducts, imports are also costing much more. Brazil is 
British traders from the recent statement in Parliament | to build American aircraft engines under a contract 
by the President of the Board of Trade that Britain | signed between representatives of the Brazilian Govern- 
would continue to be interested in Latin America, and | ment and the Fairchild Engine and Aeroplane Corpora- 
that the United States Government shared the view| tion. The recent improvement in shipping facilities 
that, in the post-war period, the United Kingdom must | to and from North America is particularly noticeable 
participate in the expansion of trade in Latin America | in the case of Brazil, while the position of local manu- 
as well as elsewhere. 





In view of the major importance | facturing industries has been improved by larger 
of the South American markets for British engineering arrivals of various necessary raw materials, which are 
and allied goods in normal times, this statement of | now subject to Government control as to distribution 
Government policy is certainly welcome and will, it is| and prices. Among local industries which are forging 
hoped, be backed by positive acts wherever possible. | ahead may be mentioned the manufacture of rubber 
It is abundantly evident that South America’s primary | articles, there being now 74 of such factories in Sao 
need is for the development of transport undertakings | Paulo alone, including three large-scale tyre plants, and 
and other heavy engineering work necessary for full| current exports from that district of rubber articles 
benefit to be derived from the enormous natural riches, | are said to be 40 times the volume shipped before the 
for which there is an ever-increasing demand. Apart | war. Among the many measures taken to meet the 
from the construction of roads, bridges, railways, etc., | present demand for Brazilian rubber is the rehabilitation 
there are enormous possibilities in the post-war growth | of the Madeira-Mamore Railway by Brazilian engineers. 
of aviation. As illustrating the extent of United States | Further measures adopted in order to speed up rubber 
interest in Latin America, it is estimated that North | production include the import from the United States 
American expenditure in countries south of the Rio | of 50 motor-driven barges with a capacity of 80 tons 
Grande, during 1943 alone, will amount to about | each, and the local construction of tugs capable of 
1,500 million dollars, the greater part of which will be | transporting 20 tons each and towing a further 60 tons. 





Yours faithfully, 
A. V. Hitx. | construction. The two immediate problems facing 
South America are the shortage of shipping and of fuel. 


| Recently, there have been definite signs of a welcome 


rhe Athenzum, 
Pall Mall, S.W.1. 
September 7, 1943. 


[We are obliged to Professor A. V. Hill for his supple- | (Ynited States and South American countries, due to | 


mentary note to our article, and heartily endorse his 
view that the present close contacts between British 
and overseas science should be made permanent. This 
was one of the proposals contained in the report, pub- 
lished in March of this year, of the British Common- 
wealth Science Committee.—Ep., E.] 








OBITUARY. 
MR. L. F. G. BUTLER. 


Ir is with regret that we record the sudden death | 
of Mr. Leonard Frederick George Butler, which 
occurred on September 3 at Paddington Station | 
while on a business visit to London. Mr. Butler, 
who was in his 56th year, had been intimately con- | 
nected with the motor-car and aero-engine industries 
for many years and, only a few weeks ago, we | 
announced in our “ Personal”? column that he had 
been re-appointed technical adviser to the Aero- 
Engine Division of the Bristol Aeroplane Company, 
Limited, after his health had been restored following 
a prolonged illness. Mr. Butler was educated at | 
Sexey’s School, Somerset, and served his apprentice- 
ship with Messrs. Brazil, Straker, Bristol, where, with 
Mr. A. H. R. (now Sir Roy) Fedden, he took part 
in the design of the first Straker Squire cars. After 
a brief period as draughtsman with Messrs. Crossley 
Motors, Limited, Manchester, Mr. Butler returned to 
Messrs. Brazil, Straker as chief draughtsman in 1912. 
This firm built the Rolls Royce Hawk and Falcon 
engines and the 80-h.p. Renault, and also recon- 
structed the Curtiss OX engine during the war of 
1914-18. Mr. Butler designed the Mercury 350-h.p. 
double-row engine and was appointed chief designer | 
to the Cosmos Engineering Company, which was | 
formed in 1918 to manufacture this engine. 

It is of interest to recall the origin of the Jupiter | 
aero engine. In April, 1918, the Air Ministry asked | 
for a design of a nine-cylinder single-row radial 
engine to be submitted and Mr. Butler set to work 
immediately on the scheme. Working all through 
one night he had produced, on the following day, a 
drawing of what subsequently became the well- 
known Bristol Jupiter engine. A few of these 
engines were built by the Cosmos Company but the 
firm went into liquidation in 1920 and the staff and 
designs were taken over by the Bristol Aeroplane 
Company, which then formed a special aero-engine 
department. Mr. Butler was appointed assistant 
engineer in the new department and later became 
chief designer. In close association with Sir Roy 
Fedden, then chief engineer of the aero-engine 
department, the Jupiter, Lucifer, Pegasus, Mercury, 
Perseus, Taurus and Hercules engines were pro- 
duced. Mr. Butler remained chief designer of 
Bristol aero-engines until 1941, when he was ap- 
pointed technical adviser to the aero-engine division 
of the Company. As stated above, he was obliged 
to relinquish this position owing to illness but was 











re-appointed to it in July. 


|in development projects such as railway and road | In addition, the Commission for Controlling the Wash- 


jington Agreements is studying a plan to link the 
| Amazon and Paraguay rivers by road, to ensure the 
| rapid distribution of some 10,000 tons of Matto Grosso 


improvement in the shipping position between the | rubber among Sao Paulo factories. 


the intensification of North American shipbuilding and 
the decline in shipping losses, so that a considerable 


The Brazilian Minister of Transport has announced 
| that, to offset the present shortage of coastal transport, 
| the Federal Government are speeding up the com- 


increase of United States exports of urgently-required | pletion of the railway which is being constructed to 


engineering and other items, especially for the local | link Rio de Janeiro with Bahia. 


For this purpose, 


manufacturing industries, can be expected in the future. | the national production of rails is to be started in 


|The shortage of fuel, however, shows no improve- 


ment. 
Over the first half of 1943, compared with the corres- 


| ponding period of 1942, Argentine imports of fuel and 
lubricants fell from 1,(52,800 tons to 432,950 tons ; | 


| August at the rate of 3,000 tons a month, which 
should allow completion of the Rio-Bahia line within 
a year. In addition, the Government have opened 
a credit to complete railway construction linking the 
North Parana coal region with Sao Paulo, and are 


iron, steel and manufactures, to 42,500 tons (96,900| studying means of accelerating the construction of 


tons); other metals and manufactures, 34,600 tons 
(55,000 tons); machinery and vehicles, 7,500 tons 
(27,500 tons). Because of the increasing shortage of 
imported coal, the Argentine Government has reversed 
the former agricultural policy, and is now encouraging 
unrestricted sowings of wheat, linseed, maize, etc., to 
be used as fuel. The Government’s policy appears to 
be to build up a reserve of grain so as to avoid the risk 
of a lack of fuel which might paralyse Argentine trans- 
port and manufacturing industries. In view particu- 
larly of the rising prices of fuel, replacements, etc., 
however, there is justifiable disappointment at the 
refusal of the new Argentine Government to grant the 
increases of 10 per cent. to 20 per cent. on the existing 
tariffs of the British-owned lines, intended to restore 
their earning powers. Promptly following the an- 
nouncement of co-ordination between the leading 
British railway companies in Argentina by an arrange- 
ment for interlocking directorates come the reports of 
a financial mission from the companies to Argentina. 
Adequate maintenance of the British railways in 
Argentina is as much in the interest of that country as 
of British investors. 

The Government has issued a decree suspending 
further expropriations of buses by the City of Buenos 
Aires Transport Corporation, on the ground that the 
Corporation had failed so far to restore the services 
hitherto at the disposal of the public, and that its 
financial position did not permit it to pay the com- 
pensation due to the owners of the "buses. A recent 
Argentine decree stipulates that the control of all ports 
at present in the possession of private companies shall 
be exercised by the National Department of Navigation 
and Ports. The Department will ensure that the laws 
granting the concessions are duly observed, will super- 
vise tariffs and port regulations, and will obtain from 
the concessionaires statistical and technical information. 
The decree claims that the public interest requires 
constant State intervention so that the services may 
function adequately. An agreement has been signed 
between Argentina and Chile for the construction of 
roads and railways over the Andes. 

The attention of the Argentine Government has been 
drawn to the critical position of the metallurgical 
industry caused by the shortage of raw materials. The 
normal consumption of iron and steel in Argentina is 
600,000 tons per annum, which has been reduced to 
300,000 tons for 1943, to meet which, however, there 
are available not more than 70,000 tons pfoduced 
locally and 85,000 tons of imported materials—the 
arrival of the latter being still doubtful—so that exist- 
ing reserves would have to be drawn upon for at least 
150,000 tons, which would practically exhaust them 
altogether. Presumably with the intention of checking 


up on consignees of North American goods, all out- 
standing licences for export of commodities from the 
United States to Argentina issued before May 1, 1943, 
have been revoked. 





wagons in Brazil and of releasing locomotives from the 
Central of Brazil Railway to transport coal from 
Paranda to Sado Paulo foundries at the rate of 300 tons 
to 1,000 tons a day. 

In Chile, more than 80,000,000 pesos has just been 
allocated for the extension of the railways, work upon 
which will begin immediately. Among the projects in 
hand is one for the extension of two international] lines, 
construction of which has already started, to link up 
Chile with the Argentine, both in the North and in the 
South. The railways concerned are the Antofagasta 
line at Salta and the Lonquimay Railway. The Govern- 
ment Development Corporation in Chile have decided 
to invest 500,000,000 pesos in hydro-electric works, the 
project including the construction of various plants 


electrification of the railways. The proceeds of the 


Clectrifon power for national industries and for the 


recent additional copper tax in Chile are to be used as 


| follows :—25 per cent. for road-building and upkeep, 





and 50 per cent. for other public works connected with 
the development of railways, and port and irrigation 
works. A further decree allocates 100,000,000 pesos 
for new road construction and road improvement, 
particularly in the extreme South. In the Chilean 
province of Bio-Bio new iron-ore deposits have just 
been discovered, which, according to preliminary 
reports, are the richest in the district. If subsequent 
investigations confirm this information, the new mines 
will prove to be of very great importance, as they are 
situated within easy distance of Concepcidn, where a 
large smelting plant is in course of construction. 

The Chilean State Railways have been authorised 
to raise freight rates and passenger fares in order to 
cover the cost of increased wage scales. A recent 
report issued by the Administrator of the Railways 
explained the reasons for the curtailment of services 
at a time when abnormal demands are being made for 
railroad facilities owing to the rationing of petrol. 
The main difficulty experienced by the railway autho- 
rities lies in the lack of rolling stock, and it is stated 
that most of the locomotives, passenger-coaches and 
goods trucks in use at present are so old and in such 
poor condition that they should be withdrawn from 
service. The acquisition and construction of rolling- 
stock in the past 15 years has been extremely limited, 
and bears no relation to the increased transport re- 
quirements consequent upon the industrial develop- 
ment of the country in the corresponding period. It is 
pointed out that, as delivery of material ordered from 
the United States will evidently be delayed, the pros- 
pects of an improvement in the railway services are 
not promising, especially as the shortage of coal has 
created additional problems. In Peru, a railway Com- 
mission has been established by the Government for 
the specific task of studying the possibilities of extend- 
ing the presentrailway system and harmonising the 
whole scheme of rail construction in accordance with 








the industrial development of the country. 








LABOUR NOTES. 

Tue seventy-fifth Trades Union Congress was opened 
at Southport on Monday and continued in session daily 
for the greater part of this week. Over 750 delegates 
attended representing 230 affiliated unions and well 
over 6,000,000 employees (including more than 1,200,000 
women), an increase of nearly 600,000 on last vear’s 
total. Dame Anne Loughlin presided, and distinguished 
visitors included the Minister of Labour and National 
Service and fraternal delegates from Russia, the United 
States and other countries. In the course of her 
opening address, the chairman said, with reference to 
the Trade Unions and Trade Disputes Act, that the 
T.U.C. had no wish to disturb the nation’s unity 
during war; but there were people on the other side 
of politics who must display a similar spirit 


rhe terms of the award of the Independent National 
Tribunal on the wages of boys and youths in the coal- 
mining industry became known on the opening day of 
the Congress at Southport, and mineworkers’ delegates 
informally expressed deep dissatisfaction with them. 
It was claimed that the rates awarded are lower by 
10s. a week, for boys of 14, up to 17s. 6d. a week for 
men of 20} years, than those claimed by the Mine- 
workers’ Federation. 

An agreement has been reached providing for the 
regulation of wages, hours and working conditions in 
the demolition industry. A wages board is to be set up 
consisting of 10 representatives of the National Federa- 
tion of Demolition Contractors and the National 
Federation of Building Trade Operatives. The holidays- 
with-pay scheme, in operation in the building and civil 
engineering industries, has been incorporated in the 
agreement. Pie 

Addressing the Institute of Labour Management on 
Friday last week, Sir Stafford Cripps said that, to his 
mind, every personnel manager should understand the 
history, objects and psychology of the trade union 
movement which had grown up as part of the demo- 
cratic development of our country and formed the 
essential and acknowledged link between organised 
employers and organised labour. Trade unions which 
were at one time wholly concerned in fighting for fair 
wages and conditions for the workers now had a much 
wider role to play in the organisation of industry. 


Continuing, Sir Stafford stressed the need for joint 
consultations in every establishment between represent- 
atives of management, technical staffs and employees. 
“The proper functioning of Joint Production Com- 
mittees is,’ he said, “‘a very important part of per- 
sonnel management. They must not only exist; they 
must operate smoothly and efficiently and the manage- 
ment must be responsive to their suggestions and advice 
No euch committee will continue to do its job satis- 
factorily unless it can see. in actual fact, the results of 
its deliberations and gain a quick response to its sugges- 
tions. This is of great importance psychologically 
to the good temper of a factory and good temper means 
good production efficienc v “gg 

In the course of a statement issued last week, the 
Mining Association of Great Britain claimed that the 
prospects for workers in the coal industry fully justified 


the Government’s appeal for 30,000 recruits. No| 


industry, it was stated, had brighter post-war com- 
mercial prospects than the coal industry. Its million- 
pound five-year research programme into coal utilisa- 
tion as a fuel and as a raw material for a large range of 
derivatives would aid these prospects. The industry, 
it was added, had spent 107,000,000. in the 20 years 
between the two wars on increased mechanisation, 
electrification, mechanical coal-cleaning equipment and 
other improvements. —s 

That unconstitutional stoppages of work in several 
coalfields are having a serious effect on output is un- 
deniable, and the trouble seems to be increasing rather 
than decreasing. None of the strikes needs to have 
taken place. “There is not the slightest reason,” 
Mr. Lawther, president of the Mineworkers’ Federation 
of Great Britain, said the other day, ‘* why there should 
be one minute’s stoppage in the coal industry, having 
regard to the well-recognised conciliation machinery 
now established throughout the British coalfields. 
Never in the history of the industry was coal so urgently 
needed as now.” 


A limited study of absenteeism among women. carried 
out at two Royal Ordnance Factories, showed that 
wives lost more time than single women, and, as a 
rule, their absences were epread over a greater number | 
of weeks. They tended to have more longer, and fewer | 
shorter, absences than single women. Absenteeism on 
the morning shift was higher than in the afternoon 


| and nationals in France, except where these are directly 
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and night shifts. Absenteeism was highest on Satur- 
day and was low on pay day. It tended to increase 
about the middle of the week. The higher absenteeism 
on Saturday was particularly noticeable among married 
women, but the number of regular absentees was small. 


Younger women up to 25 years of age lost more 


time than older women. The inverse ratio between 
absenteeism and age was particularly ncticeable among 
wives, but was less apparent among single women. It 
is pointed out that these conclusicns, based on results 
obtained from only two factories, are not necessarily 
representative of the conditions in industry as a whole. 
It is hoped that the inquiry, which was part of a larger 
study of absenteeism may assist further investigations. 


In a broadcast talk on Sunday, Mr. Bevin, Minister 
of Labour and National Service, said that, with a 
planned wage structure from youth upwards, he did 
not see any reason why the mining industry should 
not be as good a career for mothers and fathers to 
put their boys into as any other. But even with all 
that had been done for the industry, its man power 
would be below requirements at the end of the current 
coal year. It was expected that, unless special steps 
were taken, wastage through age, ill-health, and death 
would bring the labour force down to 690,000 by the 
end of the vear. There was little prospect of getting 
the numbers out of the mining community to keep 
the industry going. The minimum force we must 
maintain was 720,000. With the wastage we should 
have to face in 1944-45, that meant that we should 
have to find 30,000 as soon as possible and, at least 
another 20,000 next year. We could not solve the 
problem by withdrawing miners from the Army—at 
this stage of the war such interference with military 
arrangements was out of the question—and so new 
sources of man-power must be tapped 


Under the New Zealand Registration for Employ- 
ment Order No. 8 all girls between the ages of IS and 
20 were required to register in February this year for 
work of national importance. Over 20,000 were 
affected. Girls who reached the age of 18, or who 
ceased to be exempt from registration, were required 
to register within seven days of the change in their 
status. Exemptions under the Order included full- 
time students, persons already registered, those serving 
full-time with the forces or employed as civilians by the 
forces, invalids and inmates of hospitals and institu- 
tions, and full-time hospital employees According to 
the Minister of Industrial Man Power, girls in essential 
work were unlikely to be directed elsewhere ; no girls 
under 21 would be directed to work away from homes. 


The Industrial Welfare Division of the Australian 
Department of Labour and National Service, has pre- 
pared a code of working conditions for women war 
workers in industry. In it, it is recommended that 
no woman should work more than 10 hours in any one 
day or 104 hours in any one fortnight, or for more than 
six consecutive days without 24 hours off duty. Where 
shifts rotate, the duration of the period on day shift is 
not to be less than the other shifts. There should be 
not less than 30 hours off duty at the change-over from 
one shift to another. Times of starting and finishing 
work must be such that satisfactory arrangements 
can be made for the transport of the workers con- 
cerned. No woman under 16 is to work between 8 
p.m. and 6.30 a.m., no woman under 18 between 12.30 
a.m. and 6.30 a.m. and no woman under 21 to work 
night shift continuously for more than four weeks. 


No woman should be required to work longer than 
44 hours without a meal break or crib time, except on 
five hour shifts, and no meal break or crib time should 
be less than 30 minutes, *‘ machine to machine.” There 
should be a rest pause of 10 minutes after each period 
of not more than 2} hours’ work, during which machines 
should be stopped, if practicable. Such rest pause is to 
be deemed normal working time, and arrangements are 
to be made by the employer for tea or other refresh- 
ments to be available during it. 


The Review of the International Labour Office at 
Montreal states that French legislation, in particular, 
social legislation—and the provisions relating to collec- 
tive agreements, is applicable to German undertakings 


responsible to the occupation ‘authorities. In that 
case, they are covered neither by German legislation, 
which applies only within the Reich, nor by French 
legislation. In order to standardise their conditions of | 
employment, hitherto covered only by individual agree- 
ments, the Military Command has issued orders regu- 
lating conditions of employment for employees in German | 
undertakings and services. 
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POST-WAR TRANSPORT 
AIRCRAFT.* 


By Dr. Epwarp P. WaRNER. 
(Continued from page 136.) 


In connection with services between two cities withir 
a few hundred miles of each other, there is practically 
no limit to the desirable increase in frequency. For the 
longer flights, it is unnecessary to be so ambitious 
If the number of travellers seeking accommodation 
promises to exceed what can reasonably he provided 
for with six or seven schedules a day with the type of 
equipment initially under consideration, it will b 
appropriate to consider the use of larger aircraft. 

The relationship between frequency and size may also 
be regarded in the opposite sense, of determining the 
minimum size of aircraft compatible with a high degre« 
of comfort and convenience to the passengers. Air 
craft of about 20-passenger capacity provide a 
sufficiently comfortable ride on trips up to four or five 
hours’ duration, so that no further increase in siz 
is particularly important if it has to be obtained at the 
expense of frequency. The accommodation for over 
night travel furnished by machines in the 20-passenger 
category on the other hand is somewhat restricted 
For flights such as that across the Atlantic, or for 
substantially continuous day and night journeys 
between America and England and the Far East, on 
would like to have floor space, seating arrangements, 
and other internal accomniodation that would hardly 
be feasible, or compatible with economy, on an aero- 
plane of less than 100,000 lb. gross weight. We must 
consider, for any particular route, whether the amount 
of traftic likely to be available will permit the realisation 
of both the maximum reasonably useful frequency and 
the minimum reasonably satisfactory size, and at the 
same time meet the requirements of economy ot 
operation. If the traffic does not promise to be up 
to the required level, we must decide whether fre 
quency, spaciousness, or economy is to be sacrificed 
Such an analysis can be applied to the route in whicl 
we have a common interest, and upon which we shall 
shuttle to and fro in years to come—the route connect- 
ing America and Britain. 

In the twelve months ended June 30, 1936, 291,000 
passengers arrived in the United States from Europe, 
while 276,000 made the opposite journey, 74,000 and 
55,000 respectively being in the first and cabin classes 
Canadian traffic would have made a substantial addition 
The movement for the following year was somewhat 
heavier, but already influenced by the shadow of coming 
war; and that for the best years before 1930 had also 
been substantially higher than in 1938 and 1939. 

The length of the non-stop flight from easternmost 
North American to the British Isles imposes an 
economic burden which is likely to reflect itself in rates 
of fare considerably higher than those charged for 
covering the same distance in Continental air trans- 
port; nevertheless, it would not be too sanguine to 
anticipate that half of the maximum pre-war ocean 
travel in the first and cabin classes will be shifted into 
the air. The factor of newly-created travel will be an 
important one in this case. There is another way of 
arriving at a figure for the volume of transatlantic air 
travel. In September, 1940, the average travel 
between the cities of the Pacific coast of the United 
States and those of the eastern third of the country 
averaged 250 passengers a day. I have little doubt 
that, after the war, the figure will be increased to 
1,200. That represents the prospective interchange of 
persons between two regions, one of about 10,000,000 
population and the other of about 90,000,000 with their 
centres of population located about 2,400 miles apart. 
In considering transatlantic traffic, we are reckoning 
with the interchange between populations of about 
90,000,000 and 250,000,000, respectively—considering 
only the eastern third of North America and the western 
half of Europe—with their centres of population 
separated by about 3,700 miles. Upon all these bases 
I believe it reasonable to anticipate a post-war average 
of 600 passengers by air a day in each direction 
between the United States and Canada and the British 
Isles and the Continent of Europe. The daily average 
will, of course, be subject to substantial seasonal 
fluctuations. 

Though less than half of the transatlantic passenger 
traffic before 1939 found its eastern terminal in the 
British Isles, the faithfulness with which aircraft can 
adhere to Great Circle routes, at least in summer, and 
the desirability of keeping the non-stop distance to a 
minimum, puts Britain in a more favourable position 
for providing the initial European point of contact 
for air routes than for shipping. Upon the assumption 
that the apparent time from London to New York 
will be 14 hours, a departure from London at six in 








* The 31st Wilbur Wright Memorial Lecture, delivered 
before the Royal Aeronautical Society at a meeting held 
in London on May 27, 1943. Abridged. 
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the afternoon will permit arrival in New York at eight 
in the morning. ‘Travelling in the other direction, the 
corresponding apparent time, allowing for the higher 
speed with the prevailing wind, would be about 20 
hours. It will be possible to fly much faster than that, 
but I doubt whether it will be sound commercial 
operating practice to do so in any period that can be 
foreseen in the very near future. Upon that basis, 
departures from London at 5, 6, 8 and 10 p.m. and 
midnight offer as much frequency as anyone could 
reasonably desire. Allowing for flights that start from 
the Continent, an all-inclusive year-round average of 
eight schedules each way each day between North 
America and Europe seems a reasonable goal. 
average of 300 passengers a day in each direction, 
spread out among eight schedules a day, would put 
an average of 37 passengers on each aeroplane. Allow- 
ing for a 65-per cent. load factor, that would call for 
an aircraft for 57 passengers. Such a machine would 
be large enough to provide the minimum degree of 
comfort and it ought to permit a reasonably close 
approach to optimum economy of operation. 

It is, of course, possible that two radically different 
types of service will exist side by side, giving different 
degrees of luxury of accommodation and speed at 
different rates of fare. The actual time saved by 
varying the speed of an aeroplane within the range of 
possible commercial interest is so small, and the 
advantages of keeping to aircraft of reasonably large 
size on these long-range operations are so great, that the 
systematic creation and maintenance of two or more 


different types of service with different types of air- | 


craft seems unlikely. It does, on the other hand, seem 
probable that two classes of service will be offered in 
the same, machine. 
shows such development as to constitute a major pro- 
portion of the commercial loads moved, I believe that 
it will be cared for mainly in aircraft handling cargo 
alone. Frequency would be less important in that case. 

In analysing the economic effects of modifications in 
the fundamental characteristics of transport aircraft, 
I have taken specifically, as a starting point, the costs 
of operating the Douglas DC-3 on major airlines within 
the United States during the spring of 1942. That 
aircraft has been flown for over 400,000,000 miles in 
the United States alone, in addition to many millions 
in the present Anglo-Dutch operation between England 
and Lisbon and on routes in Continental Europe before 
the war. It is approved under American regulation 
for a maximum take-off load of 25,200 lb.; and, over 
distances of 500 miles or less, can carry 21 passengers 
and from 500 Ib. to 1,000 Ib. of mail. The cruising 
speed is a little over 180 m.p.h. at 10,000 ft. The 
median total cost for three of the leading airlines using 
DC-3's was reasonably stabilised at about 68 cents 
per revenue-mile flown throughout the period 1939-41. 
For those early months of 1942 upon which my detailed 
analysis of costs is based, the figure was 68-7 cents. 
The exchange rate throughout the period to which these 
figures relate was 20 cents per shilling. 

Each of the United States airlines makes a monthly 
report to the Civil Aeronautics Board, classifying its 
expenditure under about 180 heads. About 10 per 
cent. of the items account for nearly 60 per cent. of the 


total cost. The main groups, and some of the major 
items within the groups, are given in Table 1.* I 
have adopted what seem appropriate assumptions 


regarding the variation of costs with the speed of the 
aircraft and with its weight, total power, number of 
engines and wing area. For example, the pay of 
flight crews has been computed under the National 
Labour Board standard, except that I have plotted 
a smooth curve in lieu of the broken line which literally 
represents the Labour Board formula. The effect is 
that the pay received by pilots for each hour flown 
varies approximately as the square root of the speed. 
Cost of fuel has been computed, with suitable allow- 
ance for consumption during taxying, take-off, and 
climb. Seventy-five per cent. of the cost of aircraft 
maintenance has been taken as proportional to flight 
time, and therefore inversely proportional to speed, 
while the remaining 25 per cent. is assumed propor- 
tional to the number of landings and therefore in- 
dependent of speed. Aircraft maintenance is assumed 
to be proportional to W®-*, where W is the gross weight 
of the aircraft; and aircraft engine maintenance pro- 
portional to P®75, where P is the power of the in- 
dividual engine. The depreciation is based upon the 
assumption of a five-year life, and a flying time of 
3,000 hours per annum. 


4,000 hours per annum with each aeroplane. ‘The first 
cost of the aeroplane is assumed proportional to W?-*°, 
since increase in the size of aircraft almost inevitably 
leads to decrease in the number of units produced and 
consequent loss of certain production economies ; and 
airframe cost has been assumed to undergo a further 





* In abridging this Table, some minor items have been 
omitted and the costs and percentages of others have 
been combined.—Eb., E. 
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The major domestic airlines of | 
the United States are at present averaging about | 
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increase of 10 per cent. in passing from the twin- 
engine to the four-engine type, other things being equal. 
The first cost of engines, on the other hand, is considered 
as varying as P®75, The cost of radio equipment is 
assumed independent of the characteristics of the air- 
craft. If the assumption be in error, the results of the 
error are unfavourable to the large aircraft. 

From this sub-structure of tabulation, assumption, 
and formule, I have proceeded to analysis of the effects 
of specific characteristics on cost. The analyses are of 
course dependent on the assumptions ; my conclusions 
are based on my own opinion with respect to a large 
number of underlying factors, but variations could 
be made in a number of the individual elements with- 
|out causing any radical change in their general in- 
dications. The results of the first such analysis are 
| presented in Fig. 1, herewith, and show the relation 
| between cost per payload ton-mile and aerodynamic 
| fineness in an aeroplane which, in all other respects, 
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retains the characteristics of the DC-3; that is, a 


gross weight of 25,000 Ib., a wing loading of 25 lb. per 
square foot, and a power loading of 23 lb. per horse- 
power. My computations were based on the ton of 


2,000 lb., which is always used for such purposes in | 


the United States, and to correct these and all sub- 
sequent ton-mile figures into conventional British 
units the values will need to be increased by approxi- 
mately one-eighth. Operation over relatively short 
distances, not to exceed 600 miles without stop, has 
been contemplated. The curve is plotted on the 
assumption of a constant payload of 5,000 Ib., or 20 per 
cent. of the gross weight of the aircraft ; I believe that 
assumption substantially corresponds to actual con- 
ditions, since the reduction in fuel load that results 
from a reduction of drag is offset by the increase in 
load factor that comes with increase of speed, and the 
consequent necessity of increasing structural weight. 
The amount remaining available for payload remains 
substantially constant. 

The curve is comparatively flat. 
increases the cruising speed that is compatible with 


reasonable economy; and at the same time, in place | 


of the increase in operating cost which normally accom- 
panies an increase of speed secured by use of more 
power, the cost is somewhat reduced. To put the 
indications of the curve into a simple approximate rule, 
it appears that where the speed can be increased 10 per 
cent. by reducing the drag, without changing the power 
loading or wing loading, the operating cost per ton-mile 
|is reduced by approximately 4 per cent.—as though 
|40 per cent. of the total expenses of operation were 
| inversely proportional to speed, whereas 60 per cent., 
including most of the commercial expenses and ground 
operating expenses, were independent of that factor. 


Saving in fuel costs represents approximately one- | 
g 3 


| fourth of the total effect of speed on cost; saving in 
depreciation, about one-quarter of the remainder. 

The next step, which is represented in Fig. 2, is the 
janalysis of the effect of size. Wing loading, power 
loading, and ratio of payload to gross weight are again 
assumed constant; but account is taken of the im- 
| provement of aerodynamic fineness that naturally 
accompanies increase in size. In determining the varia- 
tion of drag coefficient, I have assumed that profile 
| drag of the wing will increase in proportion to W**® 
and the total drag of fuselage and nacelles in proportion 
to W°®*. The assumption represents substantial 
acceptance of the popular approximation that the 





linear dimensions of a transport fuselage need vary 
only as the cubejroot of the amount of payload, and 
also includes some allowance for gain with increase of 
Reynolds number. Unfortunately, however, passen- 
gers cannot be stowed in fractional layers, and the 
transition from the aeroplane with a single floor in the 
cabin to one with two floors is therefore abrupt. It is 
not likely to occur short of a weight of at least 80,000 lb., 
and up to that point it is the floor area of the cabin, 


TABLE I.—Eagpenditure of United States Airlines, 1942. 
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Pay of aircraft captains and co-pilots 
| Fuel (including taxes) . ool 
| Oil # et ‘? a al 
Accidental damage to flight equip-| 
ment (incl. insurance premiums) 
| Other flying operations expenses | 
| Total flying operations ex -+] 
Meteorologists and dispatchers ~-| O- 
Radio operators at ground stations | 
| Passenger and ticket agents at air- 
| ports .. on a val 
| Service employees at airports (not} 
| incl. shop personnel) .. ..| 2-83 
| Telephone, telegraph, operation of! 
motor cars, rent of buildings, etc.| 
Total ground operations expense . .| 
| Aircraft repairs, labour, material and| 
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| Aircraft engine repairs, (ditto) ..| : 
| Instrument repairs .. we ek 
| Propeller repairs - 
Radio equipment repairs .. 
Total flying equipment maintenance 
| Ground radio equipment repairs .. 
Repairs to buildings, tools and other 
ground equipment ‘ in 
Total ground equipment main-| 
tenance .. e - wil | 
Total equipment maintenance, in-| 
direct (Superintendence, un-| 
allocated shop labour, rental of 
buildings, office supplies, ete.) | 
Pay of cabin attendants, food ser-| 
vice and passenger supplies 
Caring for passengers (on interrupted | 
trips) as ns ss : | 
Passenger insurance,etc. .. - 
Total passenger service .. oak 
Sales managers and other | rsonnel| 
soliciting traffic oe eas 8 
Passenger and ticket agents, etc. (in 
addition to those at airports) ..| 2- 
Commissions on tickets - ool 
Other traffic and sales expense 
Total traffic and sales os ool 
Newspaper and other advertising . .| 
Time-tables and circulars .. nel 
Other advertising and publicity ex-| 
pense il ie an oop 
Total advertising and publicity ..| 1 
Pay of general officers, executives. 
and Office employees .. oe 
General taxes - ‘a - 
| Legal and administrative expenses. . | 
Total general and administrative 
expenses .. - dn oan 
| Depreciation of aircraft ee -+| 3- 
| ~ aircraftengines .. 
a » propellers . .| 
radio equip-| 
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| * The figures given for depreciation of aircraft are computed 
for a five-year service-life. 

+ British costs under pre-war conditions would differ from the 
| American figures in that the item for fuel would be substantially 
| higher, while a large proportion of the other items would be 
| appreciably lower. American fuel costs are based on a price, 

including tax, of approximately 13 cents per U.S. gallon, equi- 
| valent to 10d. per Imperial gallon. 
rather than the volumetric capacity of the fuselage, 
| which must be kept directly proportional to passenger 
payload. A wing loading as low as 25 lb. per square 
foot in very large aircraft is unlikely, but the object at 
| this point is to segregate the direct effect of changes in 
| size from the effects of any other variables. The power 
| loading (based on cruising power) is again assumed as 
| 23 lb. per square foot. 
The curve of cost against weight flattens as the 
| weight increases, and would appear for the four-engined 
| aeroplane to be asymptotic to a value of about 21-5 
cents per payload ton-mile. An increase of gross weight 
from 20,000 Ib. to 30,000 lb. promises to reduce unit 
| cost in short-distance operation by about 8 per cent. ; 
| whereas an increase from 100,000 Ib. to 150,000 Ib. 
would effect only about a 3-per cent. decrease. 
Doubling the gross weight of the aircraft promises 
| typically to increase the speed for a given power loading 
by about 5 per cent. About one-quarter of the change 
| in unit cost with size is attributable to the direct effect 
| of this increase in speed. 
(T'o be continued.) 
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THE SALVAGE OF THE 
**LAFAYETTE.”’ 
One of the incidental consequences of the entry of 
the United States into the war, on December 7, 1941, 


was the appropriation by the United States Navy of 
the French liner Normandie, then lying at Pier 88, in 
New York harbour. The vessel, which was renamed 
Lafayette, was in process of conversion for war service 


when, on February 9, 1942, she was accidentally set 
on fire by sparks from a metal-cutting torch falling on 
a pile of kapok lifebelts, the three upper decks 


being burned out. A fleet of fire floats was mustered 
and eventually brought the fire under control, but by 
this time the weight of water that had been pumped 
into the ship had impaired her stability, causing a 
heavy list to port; and before effective steps could be 
taken to counteract this, she heeled over on her beam 
ends and settled on the bottom of the berth. 

The Navy Department appointed a committee of 
naval architects and other shipping experts to consider 
the question of salvage, and, following a report on its 
practicability, the work was put in hand without 
delay. The vessel lay diagonally between Piers 88 
and 90, with her fore end resting on a ledge of rock, 
which had to be partly blasted away, and her stern 
gradually sinking into the mud of the North River. 

The first stage in righting the ship was to remove 
all tophamper and readily portable equipment, to 
reduce the weight. The whole of the structure above 
the promenade deck was stripped and all loose gear, 
stores, etc., recovered ; partly, as stated, to reduce the 
weight and the necessary righting moment, but also 
to enable divers to plug the many hundreds of ports, 
cargo openings, vents and air ducts, etc., as a pre- 
liminary to pumping operations. The regulation of 
the pumping required, at the same time, that numerous 
holes should be cut in bulkheads and decks to ensure 
that, as the vessel began to lift, the flow of water to 
the pump suctions would be kept under control. The 
whole operation is on a scale without previous parallel, 
and it reflects great credit on the thoroughness of the 
preparations—which included the establishment of a 
special training school for the salvage personnel—that 
they now appear to have been crowned with complete 
success. In Figs. 1 and 2, opposite, recent stages in 
the salvage are illustrated. Fig. 1 shows a night view 
of the vessel, lying on her port side, before the pumping 
began to take effect, and the other photograph, Fig. 2, 
shows the hull raised to an angle of about 45 deg. 





TWO-STAGE DRAWING OF 
CYLINDRICAL CUPS.* 
By Prorgssor H. W. Swirt, M.A., D.Sc. 
(Concluded from page 200.) 


Some measure of the intrinsic difference in conditions | 
between the first and second stages of a draw may be 
This | 


obtained from the results shown in Table I. 


TABLE I.—Punch Diameter 1} in., Hemispherical 














Head. 
Se , a. . a fed yg =] 
Initial | yrawing | Re-draw- | _Blank- 
Metal | Blank | 2084 £ | ing Load | Drawing 
| dia., in et wed ae | nee. 
. | 
! | 
Mild steel 3-90 | 11,700 9,300 _ 
} 2-10 | - _ 2,530 
| | 
70/30 brass .. } 80 | 7,600 7,520 | _— 
10 | — | — | 1,850 
| 
Nickel silver - | 3-90 10,400 | 9,730 | _— 
2-10 — | - 2,060 
| 
Aluminium, soft 3-90 2,620 1,880 — 
2-10 eis se 545 
90 1,920 





Aluminium, half-hard 3-9 


3,150 — 
710 





table shows the maximum punch loads in the initial 
draw with a 2-in. punch and subsequent redraw with a 
lj-in. punch for several metals and also the maximum 
load required to draw 2-10-in. diameter flat blanks 
with the same I]j-in. punch. The feature of this table 
to which attention is particularly directed is the 
relatively high redrawing load required in each instance. 
Two contributory reasons for this have already been 
discussed ; the work-hardening and thickening of the 
materials during the initial draw, more particularly in 
the upper part of the walls which correspond to the 
maximum redrawing load. But a comparison of the 
blank-drawing load and cup-drawing load from 2 in. 
to 1} in. diameter suggests that these reasons are in 
themselves inadequate to account for the difference. 
The material in the critical zone of a typical first- 





* Paper read before the Institution of Engineers and 
Shipbuilders in Sootland, on Tuesday, April 13, 1943. 
Abridged. 


stage mild steel cup has a hardness of about 160 as 
compared with 90 in the blank, an increase of about 
80 per cent., while the thickness has increased about 
25 per cent. Consequently a ratio of cup-drawing to 
blank-drawing load of about 2-25 could be explained 
in terms of these factors, but the table shows that the 
ratio is in fact 3-7 for mild steel and as high as 4-85 
for brass. Theory suggests that the drawing conditions 
over a conical die surface involve greater tensile drawing 
stress than drawing over a plane surface, but experiment 
has shown that, owing no doubt to the relief of “ bend- 
ing friction,” the maximum redrawing load is actually 
reduced by the use of a conical die; so that the incre- 
ment in load would be still greater if a flat redrawing 
die were employed. Since this unaccounted difference 
is of practical as well as technical importance it is pro- 
posed to investigate it in more detail when opportunity 
arises. In the meantime it can only be left on record 
as a statement of fact. 

(4) Whereas it is the yield or flow stress of the 
material near the rim of a blank or cup which deter- 
mines the demand for drawing force, it is the tensile 
strength of the materials in the walls of the partially 
formed cup which limits the supply of that force. 
Moreover, since the material near the rim is thickened 
and substantially hardened in the initial draw while 
the lower part of the walls is thinned the possible reduc- 
tion in redrawing must inevitably be less than that in 
the initial draw. The primary effect of inter-stage 
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(9078.7.) First Stage Ratio N, 
annealing is to neutralise the strain-hardening and so 
reduce the flow stress and tension in the redrawing 
| operation, but since it does not alter the thickness 
| of the metal it leaves untouched one of the two causes 
of enhanced tension. Moreover, it leaves the lower 
| part of the walls weaker because it anneals the thinned 
section. Hence the net result of inter-stage annealing 
is a gain or loss, according as the proportional reduction 
|in flow stress is greater or less than the proportional 
| reduction in section near the base of the walls. The 
| question is not affected by the degree of thickening in 
|the upper part of the walls, since this is the same 
| whether annealing is applied or not. Having regard 
| to the complexity of the several factors involved, and 
| particularly in view of our imperfect knowledge of the 
| factors controlling the maximum redrawing load, the 

| question is clearly one to be settled by experiment. 
| For this purpose it is clearly convenient to follow the 
testing procedure already adopted and to obtain charac- 
| teristics of a similar type to those in Fig. 23, page 199, 
| ante, but with inter-stage heat treatment. The metals 
chosen for this investigation were mild steel, aluminium 
bronze and two grades of aluminium (soft and half-hard) 
and the heat treatments adopted were as follows :— 
Mild Steel.—(a) Sub-critical annealing. The first- 
stage cups were packed and sealed in boxes with iron 
filings and heated in a gas furnace with manual control. 
One series was heated to 720 deg. C. for 4 hours, and 
another to 680 deg. C. for about 1} hours, and both 
were allowed to cool on the furnace. (b) Normalising.— 
One series of cups was treated in a Birlec electric 
furnace maintained at 930 deg. C. The cups were in the 
furnace for 7 minutes and at the full temperature for 
about 5 minutes, after which they were cooled in air, 
the whole operation taking about 15 minutes. In 
order to remove the scale they were treated with 
sulphuric acid, cleaned with emery and washed. 





Finally they were treated at 250 deg. C. for half an hour 


to prevent hydrogen embrittlement. A second series 
was “clean normalised” in a small electric furnace 
with a protective atmosphere of nitrogen. The same 
temperature of 930 deg. C. was maintained, but owing 
to the time required to build up their temperature the 
cups were left in for 12 minutes. They were then 
removed in their containing tube and cooled as quickly 
as possible, still in the inert atmosphere. These cups 
when removed were perfectly bright and ready for 
immediate redrawing. 

Aluminium Bronze.—It was found that this 
material was rather sensitive to the conditions of 
annealing. After preliminary tests and consultation 
with the manufacturers a treatment of 700 deg. C. for 
30 minutes was found to be suitable and was adopted. 
No subsequent pickling treatment was necessary 
Aluminium.—Opinion regarding both the need and 
method of inter-stage annealing of aluminium were 
found to be conflicting; published opinions recom- 
mended widely varying periods at about 400 deg. C., 
while the manufacturers discouraged any proposal to 
anneal, but favoured a milder stress-relieving treatment 
of 200 deg. C., and certain authorities regarded anneal- 
ing as necessary only after several stages of redrawing. 
Ad hoc tests showed that the proportional work- 
hardening of aluminium is very substantial and that a 
treatment at 420 deg. C. for 5 minutes produced the 
required softening without crystal growth. Since no 
tarnishing or oxidation occurred during this annealing 
no subsequent treatment was necessary. With mild 
steel it should be recorded that the actual performance 
under redrawing was practically the same with both 
methods of sub-critical annealing, but the more drastic 
treatment gave rise to the well-known “ orange peel” 
effect on the base of the redrawn cups (indicative of 
large crystal size) and to a greater inconsistency between 
individual tests. In a similar way the border line 
between success and failure was practically the same 
with both methods of normalising although the cruder 
method naturally led to visible imperfections on the 
surface of the cups. Both types of heat treatment 
improve the redrawing capacity to a marked degree, 
and of the two the full normalising treatment gives the 
better results, increasing the limiting two-stage ratio 
N, N, from 2-95 to 3-44. In the case of aluminium 
bronze the redrawing capacity is increased in a remark- 
able way from 2-93 to 3-57. It may be mentioned that 
this latter value is the highest so far attained with any 
metal in the author’s investigations. 

The two grades of aluminium, namely, soft and half- 
hard, may well be considered together. Although the 
initial states were different, as is reflected in the first-stage 
ratios of 1-99 and 2-06 for the soft and half-hard con- 
ditions respectively, the process of inter-stage annealing 
naturally left the two grades in the same metallurgical 
condition and the redrawing ratios N, were therefore 
practically identical. The advantage gained by the 
half-hard quality in the initial draw is, however, 
reflected in a somewhat higher combined ratio N,N,. 
These results clearly justify the claim that suitable 
interstage heat-treatment of aluminium does in fact 
improve its redrawing performance. For purposes of 
comparison between these various metals a composite 
diagram showing their redrawing characteristics has 
been plotted in Fig. 24. It will be seen that the re- 
drawing characteristics for these particular metals are 
all approximately linear over the range of test, but 
they cannot remain so in extrapolation because they 
must return to the limiting single-stage value when 
N, = 1, as suggested in the figure. 

The main conclusions to which the results seem to 
point are as follows: (1) Interstage annealing produces 
a definite improvement in redrawing capacity in all 
the cases examined. (2) The greatest combined draw- 
ing ratio N,N, is in each case obtained when the initial 
draw has been carried to the full capacity of the 
material. Hence there is no apparent advantage in 
finesse in the initial draw whether or not inter-stage 
heat-treatment is adopted. (3) The slope and setting 
of the redrawing characteristic vary from one metal 
to another and may either or both be modified by 
annealing. In most cases the improvement due to 
annealing is more marked following severe initial draws, 
but aluminium in the half-hard condition is a notable 
exception to this rule. (4) So far as two-stage per- 
formance is concerned mild steel is less sensitive to 
the particular value of the first-stage ratio than a metal 
like aluminium, which has a steeply sloping redrawing 
characteristic. 

Although the ultimate capacity in a two-stage draw 
is t when the initial draw is carried to its limit 
it does not follow that this limit should be adopted 
by the press-tool designer in specifying the indivdual 
ratios N, and N, for a required combined ratio N,N,. 
He will naturally adopt a margin of safety both on the 
limiting value of N, N, for the material concerned and 
| in both stage ratios N, and N, and will in fact keep as 

far away as possible from both danger lines. If, for 
example, he requires a combined ratio of 2-5 from 
half-hard aluminium without interstage annealing he 
‘may well select stage ratios N, = 1-8 and N, = 1-4. 
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On the other hand with mild steel and interstage normal- 
ising he may prefer more equal stage ratios N, = 1-65 
and N, = 1-5. Since the present paper is believed 
to embody the first symstematic experimental in- 
vestigation of two-stage drawing there is not much 
experimental data with which its results can be com- 
pared. Gwyer and Varley,* in the course of develop- 
ment of a two-stage drawing test for aluminium, 
obtained successful draws with this metal in the half- 
hard condition with ratios N, = 1-96 and N, = 1-57, 
giving N,N, = 3-08, but they found that soft alu- 
minium after a successful draw at N, = 2-02 failed 
under a redrawing ratio N, = 1-5 which would have 
given N,N, = 3-03. With brass blanks, E. V. Crane 
records in his book Plastic Working of Metals and 
Power Press O ions, successful reductions corre- 
sponding to N, = 1-78 and N, = 1-41, giving N,N, = 
2-51 when blank holders were used. Without blank 
holders lower ratios of N, = 1-33 and N, = 1-25 
(N,N, = 1-67) were obtained for relatively thick 


blanks and N, = 1-25, N, = 1-19 (N,N, = 1-49) for| 


thinner blanks. 

In the absence of more direct experimental data 
some useful comparisons may be made by considering 
the present results in relation to the recommendations 
published by various authorities in the light of experi- 
ence in practical drawing. 
the reduction ratios (1/N) recommended for successive 
stages of a multi-stage draw are shown in a table and 
on a chart which is based on stage ratios N, = 1-67 
and N, = N, = etc. = 1-25. For a two-stage draw 
this corresponds to a combined ratio N,N, = 2-08 


and is presumably intended to apply to any reasonable | 


drawing material. American practice (F. D. Jones, 
C. W. Hinman) appears to be based generally on a 


first-stage reduction of 40 per cent. (N, = 1-67) and | 


subsequent reductions of 25 per cent. (N, = N, = etc. = 
1-33), giving N,N, = 2-22, although E. V. Crane 
suggests basic ratios N, = 1-9 and N, = 1-33 giving 
N,N, = 2-53. For the convenience of the designer 
a number of “ready reckoner” charts have been 
developed which involve certain implied drawing ratios. 
A “pincer diagram” described by Oehler and attri- 
buted to Brasch implies by example successive ratios 
N, = 1-67, N, = 1-33 giving N,N, = 2-22. A chart 
in the Schuler handbook contemplates N, = 1-67, 
N, = 1-25, N,N,= 2-09. A chart prepared by 


Brootzkoos in his work The Selection of Presses is | 
based on drawing zones corresponding to N, = 1-67 | 


to 2-0 and N, = 1-25, giving N,N, = 2-09 to 2-50. 

If these various recommendations are considered in 
relation to the characteristic curves in Fig. 24, page 219, 
it will be seen that they appear very conservative. 
But this fact does not reflect either on the recommenda- 
tions or on the characteristics, each characteristic 
representing the ultimate limit for a particular material 
beyond which failure is certain and for material of 
good (probably selected) quality and for carefully con- 
trolled conditions of drawing. With the variations in 
quality of material likely to be met in practice and 
inevitable variations in surface conditions, lubrication, 
setting and adjustment of machines, it is obvious that 
a fairly generous margin of safety is required if the 
proportion of scrap is to be kept small. Hence the 
recommendations of experienced press too] engineers 
must be treated with every respect, since they pro- 
bably represent the highest performance which can be 
expected with the material and methods available to 
industry at the time of recommendation and within 
the range of their experience. That these recom- 
mendations need to allow such a wide margin of safety 
suggests, however, that improvements either in material 
manufacture or in press tool design and maintenance 
are still worthy of encouragement and that the con- 
servative drawing ratios quoted above should not be 
allowed to become stereotyped as these improvements 
are effected. 





Tue INSTITUTION OF CHEMICAL ENGINEERS.—Parti- 
culars regarding the associate membership examination 
of the Institution of Chemical Engineers for 1944 are 
now available. These particulars and the necessary appli- 
cation forms, which must be returned by December 1, 
1943, may be obtained on application to the Honorary 
Registrar, Institution of Chemical Engineers, 56, Victoria- 
street, London, 8S.W.1. 





A.E.C. PocKET AND Pap DIARIES FOR 1944.—The 
Associated Equipment Company, Limited, Southall, 
Middlesex, inform us that they have been obliged to 
reduce the volume of the 1944 editions of their pocket 
diary and pad diary. These can only be supplied to 
firms and individuals who have received copies in past 
years and requests for pocket and pad diaries must 
be accompanied by the payment of Id. per copy in order 
to conform to recent Government Orders. All inquiries 
on the subject should be addressed to the Publicity 
Department of the firm. 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 

PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 

The number of views given in the Specification 4 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
a Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed ”’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


INTERNAL-COMBUSTION ENGINES. 


551,603. Remote Throttle Control. John I. Thorny- 
| eroft and Company, Limited, of Westminster, and E. B. 
| Walker, of Reading. (8 Figs.) February 27, 1942. 
| The invention enables an engine throttle, which is operated 
| by a hydraulic transmitter, to be closed rapidly in case 
of emergency. Normally this is difficult by reason of the 
| resistance which has to be overcome. The driving plate 
3 is held in position by means of a split collar and pinch 
| bolt and has an outward extension tube 6 on which is 
mounted the friction plate 7 of hardened steel. Three 
balls 8 are located in recesses in the face of the driving 
plate and engage grooves 10 in the friction plate, the 
grooves each having an inclined surface. A guide collar 
11, also carried by the extension 6 of the driving plate, 
acts as an abutment for three coil springs 12 which 
| normally hold the friction plate against the driving plate 
3. The friction plate has two lugs to which rods are 
attached. In order to prevent water from leaking 
| between the faces of the driving and friction plates, 
particularly when the control is used on boats, the guide 
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collar 11 is provided with an extension lla embracing 
the edges of the driving and friction plates. The guide 
collar has lugs 15 and 16, the lug 15 being connected by a 
rod to the throttle lever of the carburettor and the lug 16 
| to a remote-control linkage. To prevent possibility of 
slip between the guide collar and friction plate 7, the 
friction plate is provided with pegs 21 which fit into 
| holes in the guide collar. In operation, the control handle 
26 of the hydraulic transmitter unit 1 is moved to its 
limit one way so that the throttle lever of the carburettor 
| is moved into its full-open position through the driving 
and friction plates. Should it be necessary for any 
reason to close the throttle in an emergency, the remote 
control lever is operated, moving the friction plate 7 and 
| causing the grooves 10 to ride up on the balls 8 of the 
| driving plate and disengage the two plates, at the same 
| time moving the throttle lever into its closed position. 
| Re-engagement is automatic on returning the control 
| lever to the slow-running position, whereupon the balls 
| pass down the inclined surfaces of the grooves and the 
driving and friction plates are again held in contact with 
each other by the springs. (Accepted March 2, 1943.) 


STEAM ENGINES, BOILERS, ETC. 


551,735. Steam Superheater. The Superheater Com- 
| many, Limited, of Altrincham, and C. Adamson, of 
| Altrincham. (6 Figs.) October 31, 1941.—The super-. 
heater is designed for use in boilers of the Scotch and 
| similar return smoke tube type. With the usual arrange- 
|ment of relatively small smoke tubes varying from 
| 24 in. to 3} in. external diameter, the superheater heating 
surface which it is possible to locate in these tubes is 
restricted and only a moderate degree of superheat is 
| obtainable. To give higher steam temperatures it is in 
some cases necessary to extend the superheater elements 
into the combustion chamber. In these cases the heating 
surfaces are exposed to gas temperatures higher than 
| those obtaining with the usual type of smoke tube 
superheater and are consequently more vulnerable. Two 
pairs of superheater headers 5, 6 are mounted in the 
usual positions in the smokebox, one pair 5, 6 being 
shown in Figs. 1 and 2. The flue tubes 3 are distributed 
over the whole of the usual tube spaces of the boiler 
and are interspersed among the stay tubes 4. There 
are fewer flue tubes than stay tubes, but due to the 








difference in diameter, the heating surface of the former jg 
considerably in excess of that provided by the latter. 
The superheater elements are U-shaped at 8 and are 
connected by inlets and outlets 9, 10, to the header 5, ¢, 
respectively. Each flue tube accommodates three element 
loops 8 (Fig. 1), and every superheater element, with the 
exception of a few, consists of six loops. The loops 8 of 
an el t are acc dated in two adjacent fiue 
tubes 3 in the same horizontal row. Should the hori. 
zontal rows of flue tubes in the centre or either of the 
wing nests contain an odd number of tubes, one of the 
elements in a row consists of only three U-loops and al] 
the loops are disposed in one flue tube. The sizes of the 




















flue and stay tubes will vary to suit the tube-plate 
layout of any particular boiler, but generally the cross- 
sectional area of a flue tube will be at least 50 per cent. 
greater than the smoke tubes normally employed. 
Similarly, the stay tubes will be smaller than norma! 
and almost the whole of the furnace gas will be forced 
to pass over the superheater surfaces. The flue tubes 
are 54 in. outside diameter with a wall thickness of + in., 
while the small stay tubes are of 2 in. outside diameter 
with walls } in. thick. With flue tubes of this diameter 
it is possible to employ superheater elements composed 
of 1 in. outside diameter tubing in each flue tube. The 
headers occupy the usual positions in the smokebox 
opposite the spaces between the tube nests, the number 
of headers depending on the number of furnaces in the 
boiler. Thus, two sets of headers are used in the case 
| of a three or four-furnace boiler, but in a two-furnace 
boiler a single set of headers only is required, mounted, as 
usual, opposite the space between the two neste of return 
tubes. Two single-chambered wrought steel headers 
5, 6 are shown and the elements are shown connected 
to the headers by so called ball joints in which a spherical 
end of the tube seats in a coned hole in the wall of the 
header and an annular abutment is formed on the tube 
with a spherical surface concentric with the end surface 
and on which seats a conical collar. Two element ends 
are secured in place by a central stud and clamp. By 
means of the invention the desired high steam tempera- 
ture can be obtained without the disadvantages of the 
usual constructions. (Accepted March 8, 1943.) 








MISCELLANEOUS. 


552,532. Piston Ring. The British Piston Ring Com- 
pany, Limited, of Coventry, T. R. Twigger and J. A. Judd, 
of Coventry. (3 Figs.) January 23, 1942.—The in- 
vention is a process in the manufacture of piston rings 
from powdered materials by pressing and sintering. The 
leading end a of the die is circular in cross-section and 
tapers downwards until it merges into the lower part c, 
which is of slightly oval shape. The exterior of the 
ram d is of the oval shape throughout its length and is a 
close fit in the lower part c. In practice it is found that 
on re-pressing in this way at a non-oxidising temperature 
there is a tendency for the ring to spring when released 














from the die. This spring, however, being uniform, has 
no adverse effect on the shape of the ring and is allowed 
for in calculating the dimensions of the die. The pressure 
required for shaping the ring arises principally from the 
interference fit of the ring in the die. Cold re-pressing 
avoids oxidation which impairs the properties of the 
compact. It is important that there be no auxiliary 
heating of the compact sufficient to cause any appreciable 
degree of oxidation prior to the re-pressing operation. 
In the re-pressing operation it is found that there is 
considerable distortion of the structure and this is 
restored to its normal condition by a normalising process. 





(Accepted April 13, 1943.) 
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| to deal with several problems of this nature before 


SOUND ATTENUATION IN the war, but in 1941 the subject became of immediate 
AIR DUCTS | importance in connection with certain urgent pro- 
4 blems and in order to secure adequate data, a 
By Bb. G. CHuRCHER, M.Sc., M.I.E.E. and joueet study was — As a first pea 
. Paine a] * wooden experimental duct was construc an 
A. J. Kiva, M.Sc.(Tech.), M.1.E.E. installed in the acoustics laboratory,* in which 
‘HE use of air-flow systems for heating, cooling, | could be tested various arrangements of sound 
ventilating, engine testing and other purposes fre- absorbing materials. A loud speaker unit supplied 
quently gives rise to noise problems, especially at | with power of selected frequency and placed at one 
points where the air enters or emerges from a system | end of the duct was employed as a single-frequency 
of ducting. A hissing or roaring noise may arise | sound source. The sound emerging from the central 
simply from the air flow, or the noise of the fan | or measurement section of the apparatus was entirely 
driving the air may be conveyed along the air| absorbed by a mass of cotton waste. Through 
stream. In other cases the noise in the air stream | holes in the top of the duct, normally kept closed, a 
may be due mainly to the machinery or engine | search tube fitted to an enclosed microphone could 
which is being served by the air stream, as in the| be inserted, so that the sound pressure at points 
case Of an aero-engine test plant. In industrial | along the measurement section could be observed 
air-flow systems not only may noise of very high|and hence the attenuation deduced. Sources of 
intensity be encountered but the problem may | error arising in such measurements were investi- 
involve suppressing the noise associated with a large | gated with a view to the provision of more per- 
air flow without restricting unduly the air flow} manent apparatus. At the same time, useful 
itself. The attenuation of sound along a plain| sound attenuation data, sufficient for immediate 
metal or concrete duct is generally far too small to | requirements, was obtained over a limited range of 
be of practical value, and in recent years sound | conditions. 
absorbing materials disposed in ducts in such a| To provide adequate permanent experimental 
way as to attenuate sound effectively have been | equipment, it was decided as a result of the experi- 
increasingly employed. |ence gained with the wooden duct to construct a 








EXPERIMENTAL Duct AND MEASURING APPARATUS. 


Fie. 1. 


In designing sound attenuating ducts or channels | brick duct 28 ft. in length. To accommodate it, 
the aim should be to secure the desired amount of | together with the necessary measuring apparatus, 
noise suppression, without undue air-flow restric- | an extension to the acoustics laboratory was con- 
tion, at minimum cost. The conditions encountered | structed. Part of the interior is shown in Fig. 1, which 
in practical problems vary so greatly that no simple | is a view of the input end of the experimental duct 
rule is generally applicable and each case, especially | showing the search tube, microphone and associated 
in large installations where considerable expenditure | measuring apparatus. The general arrangement of 
may be in prospect, requires individual and some-| the duct is shown in Figs. 2, 3 and 4, page 222. 
times detailed consideration. For this reason a| The walls are of 44 in. brickwork and the floor of 
quantitative knowledge of the effect of the amount, | concrete 6 in. thick. The duct is closed at the top 
disposition and absorptive properties of acoustic | by removable concrete slabs 2 in. thick. To mini- 
materials on the attenuation in ducts is of basic | mise sound leakage, the slabs were accurately cast 
importance. so as to avoid appreciable gaps when they are 

Industrial noises are almost always complex in | placed end to end. Where necessary to secure a 
character ; that is to say, they consist of a number | good seal, the slabs rest on strips of packing material 
of components of different frequencies and ampli- placed along the tops of the walls, the surfaces of 
tudes, sometimes spread over a large part of the| which are of smooth concrete. The internal cross 


audible frequency range. In general, the problem | section of the duct, shown in Fig. 3, is 18 in. wide 
by 19 in. deep, which allows sufficient scope for 
setting up for test a range of sound attenuating 
channels enabling general laws to be deduced while 
being also representative of practical conditions. 
To simulate ducts the internal widths of which are 
less than 18 in., concrete slabs 18 in. by 19 in. by 
3 in. thick placed on edge and arranged with tongue 
and groove joints, may be assembled within the 
main duct. Thus, for example, with a lining of 
absorptive material of, say, 2 in. thickness, measure- 
ments may be made on channels from 4 in. up to 


is to attenuate sufficiently those components which 
contribute most to the noise as a whole. The 
absorption coefficients of sound absorbing materials, 
and therefore the attenuation along a duct incorpor- 
ating such materials, vary greatly with frequency. 
Hence the effective design of sound attenuating | 
ducts requires not only a knowledge of the spectrum 
of the unattenuated sound but data on how the 
attenuation varies with frequency, so that adequate 
attenuation at the frequencies of the loudest com- | 
ponents may be ensured. 

The Research Department of the Metropolitan- | 
Vickers Electrical Company, Limited, had occasion ' 








* See ENGINEERING, vol. 135, page 563 (1933). 


18 in. wide between walls or 0 in. to 14 in. between 
absorbing surfaces. Multiple channels of smaller 
width, which are particularly effective for large 
attenuations and so have many practical applica- 
tions, can also be tested. 

Longitudinally, the duct has three regions which 
may be called the input, the measurement and the 
terminal regions. The input region, which is 
unlined and is about 10 ft. in length, contains the 
sound source, consisting of a loud speaker unit 
mounted on a motor driven turntable. The rotation 
of the source, together with the reflecting properties 
of the walls, ensures that the sound is adequately 
mixed, i.e., has no pronounced directional properties, 
before it enters the measurement region. According 
to the arrangement under test, measurement regions 
up to 10 ft. in length may be used. To avoid end 
effects, a preparatory channel similar to that to be 
studied is introduced before the actual measurement 
region. Along this region the cover sldbs are pro- 
vided with metal-lined holes normally closed by 
plugs and spaced 3 in. apart, while for the prepara- 
tory and other channels, the holes are 6 in. or 12 in. 
apart. To observe the sound pressure at a point 
along the duct, a plug is withdrawn and the tube 
of a search-tube microphone inserted. The tube is 
normally of such a length as to bring the open end 
to the centre line of the duct, so that the sound 
pressure is measured along that line. Arrangements 
are provided so that the variation of pressure vertic- 
ally and horizontally over the section of the duct 
can also be explored. 

The residual sound energy emerging from the end 
| of the measurement region is absorbed by a mass of 
| cotton waste occupying the last 10 ft. of the duct. 
| In order to secure as complete an absence of reflec- 
| tion as possible, the channel arrangement being 

studied in the measurement region is continued for 
a few feet and loose cotton waste introduced, the 
|density of packing being increased progressively. 
Finally, the end of the duct is packed with a large 
| mass of cotton waste. Hence there is no sharp dis- 
continuity to cause reflection at the end of the 





| measurement region and even at low frequencies the 


absorption of the residual sound energy is complete. 
The search tube microphone employed for the sound 
pressure measurements is well protected against 
response to vibration or to sound pressure other than 
that at the mouth of the search tube. The smallness 
of response to extraneous sound pressures is shown 
by the fact that if the search tube is closed while the 
whole device is in a known sound field, the response 
falls by 50 db. It is found convenient to use in 
conjunction with the search tube microphone, a 
tuned measuring circuit, which has the effect of 
eliminating from the pressure measurements such 
harmonics as may exist in the output of the sound 
source, and also any extraneous noise of other 
frequencies. 

Having set up the duct to the desired width, lined 
it with the material under test and packed the 
cotton waste with increasing density as described 
above, to absorb the sound after it has passed through 
the measurement section, the cover slabs are replaced 
on the cork packing strips shown in Fig. 1 so as to 
touch each other and effectively close the top of the 
duct. The moving-coil loudspeaker is driven from 
a variable-frequency oscillator shown on the right 
in Fig. 1, of very stable performance, capable of an 
output of 12 watts with harmonics less than 1 per 
cent. of the fundamental. The output from the 
loudspeaker of a test tone of selected frequency is 
increased until the search tube microphone and its 
amplifier will respond to the sound pressure near the 
end of the measurement section of the duct. It 
has been found that measurements over 4 ft. to 5 ft. 
of duct are adequate in most cases as, if the attenua- 
tion is 1 db. per foot or more, this length is sufficient 
to give results to 0-5 db. per foot and if the attenua- 
tion is much less than this value it is usually of little 
practical importance. In the case of an arrange- 
ment giving a large attenuation, say of 20 db. or 
more per foot, it may not be possible to provide 
sufficient intensity from the loudspeaker to give a 
measureable intensity after 4 ft. of duct and in that 
case a shorter measurement section is used. For- 
tunately, such large attenuations are associated with 
high sound absorption and relative freedom from 





standing waves and so are easily measured. 












The sound pressure at successive points along the 
duct is measured by removing a plug, inserting the 
search tube, complete with its rubber bush, in the 
hole and taking readings on the amplifier and 
analyser. The latter, shown in the right foregound 
of Fig. 1, can of course be left set at the frequency of 
the test tone. When the rotating loud speaker is 
being used to ensure random incidence of the sound 
entering the duct, the intensity may vary + 5 db. 
with the rotational frequency of 1-3 sec. However, 
the analyser* output meter is fitted with electrical 
damping which reduces the pointer swing to 
+ 0-5 db. and so enables an average value to be 
read. Readings taken in this way agree very well 
with the average of readings taken at various 
angular settings of the loudspeaker relative to the 
mouth of the duct. The resulting sound pressures 
along the duct are plotted against distance and two 
typical graphs are given in Fig. 5. These results 
refer to a duct 8 in. wide with a lining of }-in. felt 
on the vertical sides. 

The possible sources of error in the attenuation 
measurements were carefully considered after experi- 
ence in the temporary wooden duct referred to. 
One source of error, which became obvious in the 
wooden duct, is the leakage of sound out of the duct 


near the loudspeaker into the room and back into | 
the duct again farther along where the intensity is | 


less. This type of error obviously becomes im- 
portant when the attenuation achieved in the 
measurement section of the duct approaches that 


experienced by the sound which leaks out of the | 


duct and in again. It was desired to be able to 
measure attenuations of 40 db. to 50 db. in the 
measurement section, so a total attenuation by 
the leakage path of the order of 80 db. was necessary 
in order to keep the effect below $ db. To attain 
40 db. at each leakage at low frequencies involves 
a 4} in. brick wall, so this was adopted for the walls | 
of the duct, The inner movable wall was made | 
3 in. thick and the cover slabs 2 in. as a compromise | 
to facilitate handling. It was estimated that the 
leakage through the gaps between the slabs, especi- 
ally with cork packing, would be less than that 
through the slabs. It has been confirmed experi- 
mentally that the intensity of the test tone in the 
room is approximately 40 db. below that in the 
entrance to the measurement region of the duct. 
In addition, the intensity -distance curves of Fig. 5 
do not show any sign of a reduction in slope towards 
the end of the measurement region, which would 
be the case if leakage from the room were appre- 
ciable. For the same reason leakage by any other 
path, such as by solid conduction of vibration along 
the walls or slabs, is also negligible. 

Considerable attention has been given to the 
insulation of the search tube microphone to ensure 
response only to the sound pressure at the mouth 
of the search tube. The microphone, of the M-V 
condenser type, is enclosed in a very massive metal 
case to reduce air-borne pick-up, and, to reduce 
vibration conduction, the tube is fitted with a 
rubber bush. The efficacy of these precautions is 
demonstrated by plugging the mouth of the search 
tube, when the response falls to the background 
level of the set. By working at 60 db. above this 
level at the beginning of the duct the reading of 
intensity at the end of the measurement region with 
an attenuation of 40 db. might be affected by 1 db. 
There is no sign of this effect in Fig. 5, but in some 
cases of very large attenuations, background is 
reached and care is taken to determine the slope 
of the intensity-distance curve before this occurs. 

If an appreciable amount of energy were reflected 
from the absorbent end of the duct it would have 
most effect at the low intensity end of the measure- 
ment region and would be attenuated more and more 
and so have less and less effect towards the high 
intensity end. There is very little, if any, sign of 
such an effect in Fig. 5 or any of the other records 
obtained, so it appears that the sound wave is in 
effect absorbed by the cotton waste in the channel 
or channels and at the end of the duct. Such stand- 
ing waves as there are may be associated with other 
than longitudinal modes and a mean line can then 
be taken as defining the attenuation along the duct. 
The variation in intensity vertically and trans- 
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versely in the duct has been explored in typical 
cases, but provided there is appreciable sound 
absorption giving an attenuation of 1 db. per foot 
or more, the wave front is uniform to 1 db. or 2 db. 
The absolute calibration of the search tube micro- 
phone does not enter into the matter, since it is 
called upon only to be stable over a period of a few 
minutes during an exploration. It is a simple 
matter to check the initial readings. Nevertheless, 
the microphone has been calibrated by reference to 
the fundamental standards of the acoustics labora- 
tory and has remained constant to 0-5 db. over a 
period of months. 

Considering, for example, the 8-in. duct lined 
with } in. felt (Fig. 5), at 480 cycles per second, and 
all lower frequencies, the attenuation is very low, 
although at this frequency there is no difficulty in 
drawing the mean line to deduce the attenuation. 
In some cases, particularly when the attenuation 
is low, the readings show marked standing waves 
and measurements over a considerable length are 
required to determine the average slope. At 
3,840 cycles per second there is much more absorp- 
tion, giving 10-5 db. per foot attenuation, but, 
even so, the readings show deviations of 4 db. or 
5 db. from the mean line. However, the mean 
value is not appreciably in doubt in spite of the 
reduced length of 4 ft., which was the greatest 
length over which readings could be taken. Fig. 6 
summarises the readings taken at a number of 
frequencies on this duct arrangement. The curve 
shows the importance of the pitch of a noise when 
considering practical problems of sound absorption 
in ducts. This example has been given because 
many ventilating systems have been installed in the 
past using felt lined ducts and it is obvious that, 
while the attenuation of medium-high frequency 
noises may have been adequate, that of the low 
frequency noises of fans and motors must have been 
in many cases very small indeed. To-day many 





page 401 (1934). 





improved materials are available. 
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In order to secure a useful attenuation at low 
frequencies one essential factor is clearly the pro- 
vision of a lining having a good coefficient of sound 
absorption at those frequencies. - Apparatus has 
therefore been installed in the acoustics laboratory 
ito determine the normal incidence absorption co- 
efficients, by the stationary wave method,* of 
samples of material 5 in. on diameter. The appa- 
| ratus consists of a tube 10 ft. long, 5 in. in diameter, 
| fitted with an exploring search tube connected 
through a bush in one end of the large tube to an 
| external microphone. The 5 in. diameter sample is 
| clamped to a flange at the other end of the large 

|tube. A stationary wave is set up in the large tube 
| by a loudspeaker unit and the maxima and minima 

, peaker un 1axim minim 
| in the wave are explored in magnitude and position 

by the search tube microphone with its associated 
amplifier, analyser and output meter. These read- 
ings enable the absorption coefficient of the sample 
material to be evaluated. If then the duct is lined 
with similar material and an attenuation-frequency 
curve obtained as outlined above, the absorption 
coefficient-frequency curve obtained in the tube 
can be compared with it. In this way valuable 
guidance has been obtained in the development of 
sound absorbers for incorporating into ducts so as 
to provide a ready path for air or gases and at the 
same time have a specified attenuation-frequency 
response so as to attenuate adequately a noise of 
known frequency and intensity spectrum. 

The authors are indebted to Mr. C. R. Maguire for 
help in the detail design of the apparatus and super- 
vision of the measurements, and to Messrs. J. B. 
Higham and D. T. Broadbent for carrying out the 
measurements. They also wish to thank Dr. 
A. P. M. Fleming, Director, Metropolitan-Vickers 
Electrical Company, Limited, for permission to 
publish this article. 


* E. T. Paris, Proc. Phys. Soc., vol. 39, part 4, June, 
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THE CYCLOTRON. 
By Dr. T. F. Watt, M.I.E.E. 
(Concluded from page 203.) 


From what has been said in the foregoing, it will 
be clear that the conditions must be arranged so 
that the potential difference across the D-shaped 
electrodes must reverse its polarity in synchronism 
with the time of crossing the gap by the group of 
particles. As will be seen in what follows, this con- 
dition requires that a definite relationship shall exist 
between the strength of the impressed magnetic 
field and the frequency of the potential difference 
which is applied to the electrodes. If, for example, 
an alternating potential difference of 50 kV is applied 
to the electrodes of the accelerating chamber, the 


travelling particles after 50 revolutions, that is, after | 
100 crossings of the gap, will have acquired an energy | 


corresponding to 5 MeV for the case in which the 


particles have each a unit charge such as protonsand | 


deuterons. For ions such as x-particles which have 
double the unit charge, the acquired energy under 
similar conditions will be 10 MeV. 


isexhausted to about 2 to 3 x 10-* mm. of mercury, 
and deuterium gas, for example, is admitted by 
means of a small leak until the pressure has risen 
to 50 times this value. Across the outer ends of the 


supports of these electrodes is arranged a water- 
cooled coil of copper tubing which forms the second- | 


ary of an oscillating circuit, the capacitance being 
distributed from the electrodes to earth. 
10-" F, 


citance is about 80 The primary coil of 


this oscillating coupled circuit system is connected | 


to the plate circuit of a push-pull, tuned-plate, tuned- 
grid oscillator. The electrodes oscillate with one- 
quarter the wavelength of the generator and one end 


of one support is earthed so that the cooling water | 


may be admitted to the coil. In order to facilitate 
the tuning to the precise wavelength required, an 
adjustable plate is provided. The usual power of 


the high-frequency generator is from 60 kW to} 
100 kW, of which about 20 per cent. to 30 per cent. | 
goes to the electrodes but only a minute fraction of | 
this is transformed into the kinetic energy of the | 
In Fig. 6 is shown the relation- | 


travelling particle. 
ship of the kW per lu A stream and the MeV 
energy, from which it can be deduced, for example, 
that the efficiency of transformation of the energy 


supplied to the electrodes for a 10 MeV deuteron | 
Cyclotron is about 1-2 per cent., while for a 100 MeV 


deuteron Cyclotron it is about 2 per cent. 


When a stream of electrified particles is moving | 
with a velocity of v cm. per second, and if the cross | 
sectional area of the stream is A sq. cm., and there | 
are X particles per cub. cm., each carrying a charge 
= 4°77 x 107", then | 
the quantity of electricity which will pass any fixed | 


Ze electrostatic units, where e 


point in the stream will be 


AXSe » coulombs per second (7) 
3 x 10°" oulom per 9 ° 
that is to say, the stream will form an electric current 
of strength 
AXZ 
‘= ine v amperes. ‘ - (8) 





The D-shaped | 
electrodes are enclosed in a vacuum chamber which | 


For | 
electrodes of 35-5 cm. radius for example, the capa- | 


ENGINEERING. 
and this will be the velocity of each particle. The 
kinetic energy of each particle will be, 


HZer s (H Zer)* 
2 ee se Oe 
aaa ie € x3x rai) ar x 10 
ergs (12) 


from which it is seen that the linear velocity of the 
particles is 
HZer 


“mx 3 x 1010 (13) 


cm. per second . 


and the angular velocity is, 


v H Ze , 
oe se ee ae radians per second, (14) 


For synchronism between the frequency of the 
alternating potential difference which is applied to 
the D-shaped electrodes and the time of traverse of 


Fig.6. 
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If the stream is moving in a plane which is per-| the path through each” electrode, the following 


pendicular to the direction of an impressed uniform 


magnetic field of intensity H oersted, there will be 


a force F; acting on the stream (Fig. 7) such that, 
HAXZe 
~ 3x 10M 
and this force will act in a direction which is at 
right angles to the direction of H and also at right 
angles to the direction of flow of the stream. If 
m gm. is the mass of one particle, then the mass per 
centimetre length of the stream will be m A X gm., 
and if the stream is moving in a circular track of 
radius r cm. then the centrifugal force acting on the 
stream will be 


Fj v dynes per centimetre length, (9) 





F, = mas v? dynes per centimetre length (10) 
Hence from equations (9) and (10), 
v= wm Ser cm. per second (11) 


“mx 3 x 10% 





relationships must hold, viz., 
vi=2ar 
where ¢ sec. is the time of one complete revolution of 
the particles, that is, the time for crossing the gap 
twice, so that 
1 22m x 3 x 10% 


=e Hue, second, 
and the frequency of the generator must therefore be 
HZe 


f= 247m X 3 x 10% in. ~ 


Tne corresponding value of the wavelength A will 
then be 
_ 3x 108 
f 
so that the condition of resonance may be expressed 
by the relationship, 


metres, . 





(16) 


Qe m (3 x 10%)2 


a - 





where A is in metres and H in oersted. Otherwise, 
2a m (3 x 10%)? 


Zel0F for ) in metres. and H in 


kilo-oersted, 


AH = 


so that, 


A H = 389 for deuterons and double-ionised 
«-particles, and 194-5 for protons. . (18) 


From expressions (4) and (12) it follows that the 
energy of the travelling particles will be, 


H? Z? re 








— “hi ‘ 
U (in e V) = 150-3 im 7 (19) 

|or 

im HZ 

| l Ph an. BRD eae 9 

| (in e V) 150 Tow" (20) 


| Substituting the value for A as given by expression 
| (17), then 


2 
U =1-11 x 10" Mev —o 


For protons, m = 1-65 x 10-4 gm., so that 


7 - 7 
U= 1°83 ,Me\ ‘ « (22) 


| 

| From these formule Table II has been derived 
| and shows the relationship of f, A, and U, for deu- 
|terons and a-particles, respectively, in terms of 
| protons, it being assumed that the radius r of the 
| track and the intensity H of the impressed magnetic 
| field are the same in all cases. 








| TABLE II. 
| 
- | ~ Protons. | Deuterons. | a-Particles. 
| fand w 1 ; | 4 
mos se 1 | 2 2 
| UinMeV 1 ; } 1 








| Fig. 8 shows the relationship between the energy 
| of the stream of high-velocity particles in MeV and 
| the intensity of the impressed magnetic field H for 

the different types of particles and various values 
| of the final track radius. The power of the stream 
| of high-velocity particles is given by the expression 


Power = (Me V x current in micro-amperes) 


watts . (23) 

For a recently constructed 9-1 MeV Cyclotron 
the intensity of the impressed magnetic field is 
about 18,000 oersted and it is not practicable to 
work with much higher values since even for this 
intensity the wavelength of the high-frequency 
generator is 21-8 m., the corresponding frequency 
| being 13-7 MHz. Any further increase of field 
strength and consequent increase of frequency 
would give rise to greatly increased technital 
difficulties. The air-gap of the magnet is 11 cm. 
and 300,000 ampere-turns are necessary to establish 
the field in this gap, the overall diameter of the field 
being about 90 cms. The magnet yoke weighs 
about 35 tons and is provided with 20 coils, each 
of which has 180 turns of copper strip of section 
1-6 x 320 mm. and weighs about 8 tons. The D- 
shaped electrodes have a radius of 35-5 cms., which 
allows a maximum radius for the track of the high- 
velocity particles of 34-7 cms. The distance apart 
of the electrodes is 4-8 cms. at the centre and 2-5 
ems. at the rim, the capacitance being about 
80 x 10-" F, and is appropriate for the generated 
frequency of 13-7 MHz. 

The high-frequency generator has an efficiency of 
54 per cent., of which 24 per cent. is accounted for 
by the accelerating electrodes and 29 per cent. by 
the coupling coils. As the ionising source, a tungsten 
spiral is used and is heated by a current of from 
12 amperes to 13 amperes. The consequent electron 
emission is accelerated by a potential of 2,000 volts 
and in this way the atoms of the gas in the accelera- 
tion chamber are ionised. In order to deflect the 
high-velocity stream of ions when on its final semi- 
circular track, an increase of the radius of the path 
by 35 per cent. is necessary and the requisite field 
strength for this purpose is 75 kV per centimetre. 
The maximum current strength for the stream of 
hydrogen ions which can be obtained is 60nA when 
the hot-cathode spiral is yielding a current of 
300 mA. With helium gas, the maximum current 
strength is about one-tenth of this value. 

Cyclotrons yielding a stream of high-velocity 
































224, _ ENGINEERING. SEPT. 17, 1943. 


particles at from 50 MeV to 100 MeV have been Germany, and Table V gives some comparative |as X-rays. A comparison between radium and the 
termed “ super-Cyclotrons "" and at the Berkeley | data of the performance of typical Cyclotrons.* | Cyclotron as a means of producing a stream of high- 
Laboratory of the University of California there is; Early workers with radium soon found that the | velocity particles may be obtained from the fact 
now under construction an immense type for an | radiations have a powerful physiological effect and | that a 5-5 MeV Cyclotron emitting a stream of from 
output at 100 MeV. This has been designed by | subsequent investigations have shown that any | 204 A to 30 wA represents the same rate of total 
Professor E. O. Lawrence, under whose supervision | ionising action within the living tissue will kill the | emission of particles as is given by 1 kg. of radium, 
the work is now being carried out. The main | cells if it is intense enough. There seems to be a| the Cyclotron having the additional advantage that 
advantage of a deuteron Cyclotron of this size is| certain value of ionisation which living tissue can | the stream can be directed, whereas the emission 
that the length of the energing stream of deuterons | withstand day by day, and this is known as the | from radium is scattered. 





will be such that it can form a neutron tube of a few “safe daily dose.” The destructive action of} It has already been pointed out in the foregoing 
metres in length in which the neutron intensity will ionisation on the living cells within an animal's | that Rutherford, using a-particles naturally emitted 
be sufficient for the study of reactions. Some of the ; from radioactive substances, was only able to eject 
leading technical data of the Berkeley Cyclotron) anaes = ____ | protons from some of the lighter atoms. The 5-5 
are as follows: The magnet 18 constructed of } | MeV Cyclotron, however, which has been in opera. 
3,700 tons of steel, the yoke being 17-8 m. long : | 10° ra- f } ain | i | tion in Berkeley for some years, has been employed 
and the height 9-5 m. The upper and lower parts | ’“"* | diane 10° Hz. | metres. | MeV. jem in Air. | to direct a strong beam of neutrons on targets 
of the yoke comprise 36 Armco plates 17-8 m. long ‘besnagae ranging over the whole list of known elements and 
and 5-5 cms. thick, which are to be bolted together ee ee ce “i ersans — | transmutations have been effected in all of them, in. 
and then welded. The excitation 1s provided by 80 o ; . oa . os _ |cluding uranium, which is the heaviest known 
means of 300 tons of copper strip 10-2 cms. wide.| j02-5| 94-4 15-05 | 19-98 | 100 20 |element. The Cyclotron has fully demonstrated the 


and 6-35 mm. thick. For H = 10,000 oersted and | _| ee iy 








fact that mass and energy are mutually convertible, 
a resonance wavelength of 39 m. a deuteron stream | body is not uniform but depends upon the type of | and it is also a fact that in many cases excess energy 
of 100 MeV will be produced. — The cost is expected | cel] which is being irradiated ; that is to say, young, | is liberated by the collision of the projectiles with the 
to exceed 200, 0000. and is being defrayed by the rapidly growing cells are more easily destroyed than | nucleus and new nuclei of a different mass are formed 
Rockefeller Institute. | old cells. Malignant cells, such as those which form in this way. One difficulty in utilising this phe- 

Electromagnetic theory shows that the mass of | tumour or cancer tissue, are less resistant to radia- | nomenon, however, lies in the fact that so few of the 
an electrified particle is a function of the speed at | tion than normal tissue and it is for this reason that | projectiles make effective collisions—something like 





which it is travelling, viz., | radium and X-rays have been used for the treatment | one in a million—so that the total input of energy 
— mo |of cancer. Shortly after the Cyclotron was put into | necessary is out of all proportion greater than the 
Vi — Bp service, the enormous emission of neutrons was | gain in energy from the effective collisions. 
. a | observed and the safety of the operators became a| By means of the Cyclotron, practically any 
where m, is the mass when the particle is at rest and, | : ———- : : . ’ : 
eater al th ‘el matter of urgent importance whenever neutrons | common element can be made radioactive and for 
B= bannen A 2 EE . | were being generated, and it is to be observed that | biological applications this amounts, in effect, to 
velocity of light in open space | at that time the neutron was quite unknown in so/| the labelling of a particular set of atoms so that 


In the design of the 100 MeV Cyclotron at Berkeley | far as its biological effects were concerned. In order | they can be identified even after the lapse of two 
it had been necessary to take into account this| to protect the personnel it is now the practice to|or three weeks. For example, it is possible to feed 








effect of the speed on the magnitude of the effective | TABLE IV 
mass and consequently, the expression (15) for the Poe ea Ie a i Son a ee nile 
frequency of the applied potential difference which United States.| England. France. |} Denmark. | Sweden | Russia Switzerland Japan 
is to be connected across the D-shaped electrodes 
becomes, 
——e 35 3 1 1 1 2 1 ; 
ZeH Vil— Cambridge Paris, Copenhagen Stockholm Moscow Zurich, Tokio 
f = ———_ a, « (24) Liverpool Professor Professor Professor Professor Professors 





2e x 3 x 10% mo Manchester Joliot Bohr Siegbahn Frenkel Tank and 
. | | | Seherrer | 
The phase displacement between the supply pressure | 
and the synchronous position of the travelling par- | . : d : ; ; ; 
ticles will consequently increase as the linear | install large water tanks round the Cyclotron which | a rabbit with a meal which comprises some radio- 
velocity increases; that is to say, as the particle | ®7e 3 ft. or more in thickness, and, in addition, | active phosphorus and then after say two or three 
approaches its final semi-circular track in the elec- | PeTiodic blood tests are applied to the operators. weeks, to kill and dissect the animal and determine 
trode. The acceleration of the particle will corre- Although as a transformer of energy the Cyclo- | the distribution of the phosphorus throughout the 
spondingly decrease ; that is, after completing each | tT” has an extremely low efficiency, it is fhe only | body. In this way it is possible to examine the 
semi-circular track the phase displacement will in- Posen WV, freq Lae ye the pe oY — absorbed by 

crease by the amount a ek A ee e individual organs of the body. 

: — At a symposium on “ The University and the 

oa / Large | Medium Small Baby - - A = P as 
A¢=n(l— V1 — 6). — | 16 MeV. | 8-12 MeV. 3-7 MeV. | 1-2 Mev. | Future of America,” on the occasion of the Fiftieth 
| anniversary celebration of Stanford University, from 
| June 16 to 19, 1941, Professor E.O. Lawrence delivered 














At the nth crossing of the gap, therefore, the particle | —--—-————_— 


| ! 
will not be accelerated by the maximum potential | Typical instal- | Univer- | Harvard | Rochester | Cornell ’ cog: : “ ‘ . 
difference V, across the gap but by some smaller| '*t™* | = a. ~ addeers entitied ‘The New Frontiers in the 
value, viz., | fornia seameiie _ Atom, which is reprinted in the Report of the 
Vv Vv $ = of Smithsonian Institution for 1941. Fig. 3, on page 
= cos | Tee - . ° 
, »” . — | 202, ante, has been reproduced from the reprint of 
where ¢, is the phase displacement at the nth cross- | Size — 60 » 42 in 27 in. 16 in | Professor Lawrence's address, which also contained 
P ° . . nergy (MeV 6 11-5 4-5 | 4 . 
ing and the linear speed will therefore be less than fae Fmt 182,000 60,000 25,000 aeee | the following notable statements : 
it would be if there were no such phase displacement. | ont (ao) - : a | Now that it is an experimental fact that matter 
The accelerating pressure will be given by the ex- | “Ron .i® P° 3 : , = |can be converted into energy, it becomes of great 
&P g : sonnel ‘ ‘ ergy: g 
pression for the nth gap, viz., Operating cost | 60,500 25,000 20,000 5,000 | practical importance to inquire whether the vast 
V V, cos ¢ a store of energy in the atom will be tapped for useful 
am vou ve Operating cost | 25-20 10-40 8-30 3-33 | purposes. This question has recently taken on added 
where ¢,, is the phase displacement at the nth cross- cu.) . interest through the discovery ofa new type of nuclear 
ing. Since the total phase displacement must be | — . 200 20 (100) 4 (50) 25 |reaction involving the heavy element uranium. 
_ beam in w/ |“* It has been k m fe ‘, that the heavy 
bd — . Neutron in- 6,000 3,000 (200) | 0 | as been known for some years that the heavy 
less than ry the ratio 8 must be very much emaller | tensity in | elements, such as lead, gold, and uranium, are rela- 
V/3 It i ible. | Ro-Ber — | tively heavier than the middle-weight elements, such 
than >" t is possible, however, to compensate | A as copper and iron, or more precisely that the 
: , ; ; Therapy cost 1-40 11-50 —|(690) (55) | average weight of th out tons 1 ele 
for this change of mass by suitably grading the in-| per 100 “r” (2-30) | average weignt of tne neutrons, protons, and elec: 


units | trons in the heavy elements is greater than their 
—— average weight in the atoms near the middle of the 

For super-Cyclotrons for which the maximum | ™€@ns so far available for producing a stream of | periodic table. Accordingly it is to be expected 
radius of track lies within the range r = 75 cm. high-velocity ions. Consequently, the Cyclotron | that, if heavy atoms were split approximately in two 
to 102-5 cms., Table III shows the value of the | )48 no rival for all nuclear physics problems which | forming corresponding middle-weight atoms, there 
leading characteristic quantities for deuterons and | 'equire a stream of particles of energy greater than | would be a vast release of energy corresponding to 
a constant intensity of magnetic field of H = 20,000 about 5 MeV ; neither is there any other known | the disappearance of matter in the transformation. 
oersted. The quantity l em. denotes the distance | method for producing a stream of neutrons of great | Indeed, from known values of the masses, it can be 
to which the deuteron stream can penetrate in air, | intensity. It is to be observed, however, that the | calculated on the basis of Einstein’s mass-energy 
The relationship between the energy of the deuteron | Cyclotron cannot be used for accelerating electrons, | relation that each splitting or fission, as the process 
stream and the magnetic field intensity for these | 8° that it cannot be considered as a means of pro- | is called, of a uranium atom into two approximately 
values of r is shown in Fig. 8, page 223. ducing X-rays. Actual tests, however, show that, equal parts releases an energy of about 200 million 

Table IV gives a list of the Cyclotrons in existence biologically, neutrons are about five times as effective | electron-volts, which is millions of times more heat 


tensity of the magnetic field as the radius of the | 
track increases. 








in the principal countries of the world excepting * See also Journal of Applied Physics. * See General Electric Review, page 264 (1937). 
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SEPT. 17, 1943. 
per atom than is given off when ordinary fuel is 
burnt. Thus, calculations show that 100 lb. of 
yranium would yield a billion kilowatt hours, which 
at | cent per kilowatt-hour would be 10 million 
dollars’ worth of electrical energy. 

For some time these considerations were largely 
academic because no way was known for producing 
fission of the heavy elements. But interest in the 
matter has now become extremely lively as a result 
of the discovery that fission of uranium is actually 
brought about by bombarding it with neutrons. 
The phenomenon has, during the past two years, 
received intensive study in laboratories all over the 
world and several salient facts have emerged. First, 
the rare U*** isotope undergoes fission after absorp- 
tion of a slow neutron. Second, the energy released 
in the fission process has been measured ; and, as 
expected, it is found that, when a neutron having an 
energy less than an electron-volt enters the U** 
nucleus, about 200 million electron-volts of energy 
is released. Third, it is found also that the fission 
process is so violent that usually the U** nucleus 
does not break up into two parts only, but more 
often several neutrons are given off in addition to 
the two large fragments. 

That neutrons are generated in the fission process 
is of the greatest interest because it opens up the 
possibility of a chain reaction, a series of nuclear 
reactions wherein the neutrons liberated in one 
fission process go to produce additional fissions in 
other atoms which in turn give rise to more neutrons 
which produce further fissions and so on. It is this 
possibility of a chain reaction that has excited the 
interest in uranium as a practical source of atomic 
energy. 

Without going into further detail, it is perhaps 
sufficient to say that there is some evidence now 
that, if U** could be separated in quantity from the 
natural mixture of the isotopes, a chain reaction 
could, indeed, be produced. But herein lies the 
catch, for there is no practical large-scale way in 
sight of separating the isotopes of the heavy ele- 
ments, and certainly it is doubtful if a way will be 
found. But I should not want to indicate that the 
uranium matter is a disappointment, that after all 
we shall never find a way to bring about fission of 
the heavy elements for useful purposes. Quite the 
contrary ! 

Perhaps the problem awaits a deeper under- 
standing of the forces that hold nuclei together. 
That there are little-understood forces operative in 
the nucleus is more than evident ; especially from 
observations of the cosmic rays, it has been estab- 
lished that particles of matter called mesotrons of 
intermediate mass between electrons and protons 
play a dominant role in nuclear structure. Theoreti- 
cal considerations suggest that the mesotrons may 
be connected with the primary forces in the nucleus, 
and accordingly, an understanding of mesotron 
forces may ultimately yield the solution of the prac- 
tical problem of atomic energy. 








IRON ORE DEPOSIT IN SWITZERLAND.—We understand 
that a new deposit of iron ore has been discovered at 
Chemin, near Martigny, in the Rhone Valley, Switzerland. 
It is stated that samples, on analysis, have contained as 
much as 66 per cent. of iron. Prospecting work is pro- 
ceeding to discover the size of the ore bed. 


COMPARATIVE TESTS OF GLUES.—<A _ considerable 
amount of information on the comparative strength of 
wood joints made with cold-setting urea resin glues and 
casein glues is given in Bulletin No. 9, September, 1943, 
issued by the Director of Research and Development, 
Aero Research, Limited, Duxford, the data being based 
on two series of tests made at the United States Forest 
Products Laboratory. The species of wood jointed with 
the glues were 15 in number and different conditions of 
individual tests are distinguished. In all, 3,600 tests 
were made with the urea resin glues and a large number, 
not specified, with the casein glues. The results of the 
tests are given in percentage of failures due to fracture 
of the wood itself, the glued joint being unbroken. The 
average of the failures of the 15 woods tested was 94-60 
per cent. for the urea-resin glues, of which four types 
were used, while the wood failures with casein glues 
averaged 63-94 per cent. The variation in percentage 
with the casein glues is considerably greater than with 





the urea-resin glues, the range of the former being from 
30 per cent. to 99 per cent., while that of the latter is | 
from 83 per cent. to 100 per cent. | 





ENGINEERING. 


NOTES FROM NORTH AMERICA. | 


THE shortage of qualified engineers for war work in 
the United States is becoming severe, according to a 
recent report by the National Roster of Scientific and 
Specialized Personnel, and thousands of engineers now 
employed on jobs not essential to the prosecution of 
the war must transfer before the end of year to more 
essential activities. During 1943 the total number of 
engineers in essential civilian work and in the armed 
Forces in the United States should increase by 40,000 
to 50,000. It was estimated in June that there were 
about 280,000 American professional engineers, of 
whom 19 per cent. were in the Forces or engaged on 
civilian jobs in the War and Navy departments. Twelve 
per cent. were in other Government positions ; 49 per 
cent. were employed in manufacturing, mining and con- 
struction, while 20 per cent. were employed in trans- 
portation, communication, public utilities, private 
consulting offices, colleges and universities. The most 
acute shortages of engineers occur in the fields of 
electrical, radio, mechanical, chemical, metallurgical, 
and sanitary engineering. As a result of the completion 
of most of the war construction projects, a number of 
engineers, principally civil, are being made available 
for other work such as aircraft construction, shipbuild- 
ing, and in factories of all kinds. Training programmes 
can assist in meeting present and future technical per- 
sonnel needs, the report stated. The simpler engineer- 
ing tasks may be turned over to technical assistants ; 
skilled men may be upgraded, working full time at their 
highest skill, while less technical operations may be 
performed by men and women with more limited tech- 
nical training. The Government-sponsored training 
courses in engineering, science, and management in the 
colleges, for which high-school graduates are now 
eligible, can provide many of these technically trained 
men and women ; civil engineers, also, may take short 
courses that will enable them to meet the demands for 
other types of engineers. The senior classes in all 
engineering colleges in the United States numbered only 
17,000 for the academic year 1942-43, the report states. 
Of this 17,000, a survey of the engineering schools made 
in October and November, 1942, showed that an 
estimated 6,400 were committed to the Forces through 
the enlisted reserve programmes. The military training 
of the present senior engineering students (nearly 40 
per cent.) similarly committed to the Forces through 
membership in reserve components, is nominal, and, 
except to the extent that these new engineers are 
needed to fill technical posts in the Services, it is felt 
| that some of them might be released to war industry— 
| particularly those who have specialised in the most 
| critical industrial engineering fields. 
| Nicaragua has long been known to possess extensive 
| potential rubber-producing regions, and these are now 
being developed for the benefit of the United Nations. 
For the most part, the rubber is in remote jungle 
terrain, where collection is difficult because of poor food 
supply, poor transport and jungle conditions, including 
malaria-carrying mosquitoes. Nevertheless, by official 
estimate, Nicaragua now has 3,000 full-time rubber 
gatherers, supplemented, according to unofficial esti- 
mates, by a number of part-time gatherers which may 
be as high as 5,000. As a result, rubber deliveries to 
the United States has been increasing ; the Managua 
Banco Nacional of Nicaragua reports shipments of 
more than 1,200 tons of rubber in the past year. There 
has been close collaboration between the two countries 
in order to maintain this force of rubber gatherers and 
their families in the field. Special arrangements have 
been made for food supply, medical aid and transport. 
The Servicio Cooperativo Inter-Americano de Salud 
Publica has been set up by the Nicaraguan Government 
to deal with health and sanitation work in conjunction 
with the Rubber Development Corporation, which is 
the United States agency purchasing rubber from the 
| tropical Americas. The problem of food supply is being 
handled by the United States Institute of Inter-Ameri- 
can Affairs, in co-operation with the Nicaraguan 














miles. Formerly, it frequently overflowed the sur- 
rounding country, doing much damage, but in 1900 
part of the lake was drained by a tunnel leading to a 
river. This reduced the flood danger, but the exposed 
soil was so impregnated with salt and alkali that nothing 
would grow in it, and dust storms, harmful to Mexico 
City’s water supply, also developed ; consequently, for 
some years Mexico has been wrestling with the dual 
problem of reclaiming the land for agriculture and 
exploiting for industrial use the vast store of chemical 
salts. Already some 42 square miles have been re- 
claimed for agriculture. Extracting the salt from the 
soil involves the construction of many miles of under- 
ground drains, surface drains, small canals, and a 
28-mile primary canal. The main canal discharges into 


| the Caracol a solar evaporation basin, which consists of 


a broad canal 12 miles long. It makes seven complete 
turns on itself, narrowing as it approaches the centre 
between concrete side walls, and has been designated 
the “snail.” It is estimated that the “snail” can 
evaporate ten million tons of water a year. The water 
flows by gravity to the centre of the basin, where final 
crystallisation takes place in a series of evaporation 
pans. A small pilot plant near the “ snail’? has been 
turning out 20 tons of salt daily. 

Civil engineering construction reported in the United 
States totals over 1,766 million dols. for the first six 
months of 1943, in addition to work which could not 
be reported because of censorship regulations; thus, 
while statistics show the 1943 volume to be 63 per cent. 
below the record for the corresponding period in 1942, 
the actual volume probably lags behind that year by 
less than 55 per cent. Federally-financed work con- 
tinues to dominate this type of construction; of the 
total for the first six months of 1943, 81-7 per cent. 
was financed by the United States Government, this 
share being exceeded only by the 88-4 per cent. 
recorded for Federal work in 1942. In 1941, the 
Federal figure was 61-5 per cent.; in 1939, it was 
11-8 per cent. ; in 1934, the “‘ pump-priming” era, 
25-8 per cent.; and in 1929, the skyscraper-building 
period, 2-6 per cent. Private construction accounts for 
12-6 per cent. of the 1943 total. The private portion, 
although above last year’s share, declined from the 
proportion in 1941 and is well below the figure reported 
in 1929, when it was 66 per cent. Buildings of all types 
are responsible for 59-7 per cent. of the current year’s 
volume, which compares with 66-7 per cent. for the 
preceding year. Public buildings (almost entirely 
Federally-financed war housing, war plants and military 
structures) account for 48-1 per cent.; private indus- 
trial buildings are 5-9 per cent.; and commercial 
building and large-scale private housing is 5-7 per cent. 

The possible entry of the United States railroads 
into the aviation business on a large scale has been 
indicated by the action of the Burlington Transporta- 
tion Company, a wholly-owned subsidiary of the 
Chicago, Burlington, and Quincy Railroad, in asking 
the United States Civil Aeronautics Administration for 
permission to operate helicopter or similar aircraft 
services in the area that the railroad serves. A few 
years ago, when motor "bus transport began to be used 
so extensively and the railroad passenger traffic began 
to decline, the railway organised a large ’bus company, 
which now covers 8,500 miles of highways in thirteen 
Middle Western States. The contemplated air-travel 
service by the railroad is to provide co-ordinated travel 
by air, "bus, and railway in the extensive area now 
served by "bus and railroad only. The Burlington 
Transportation Company, which would operate the 
aircraft, has made application to operate 6,380 route 
miles of air lines. 

Traffic on the railroad system of the United States 
has reached what is considered to be the peak load 
that it will need to carry during the war. The latest 
estimates of the Association of American Railroads 
indicate that, in the third quarter of 1943, the total 
car-loading by the American railroads will be only 
1-5 per cent. of the figure for the same quarter of last 
year. In the second quarter of 1943, the gain over 
1942 was 2-5 per cent. It is believed, therefore, that 





Government. The Institute has sponsored a food- 
growing and food-storing programme ; seed and farm 
equipment were distributed to selected areas, and two 
food warehouses have been built to store surplus crops. 
In some of the rubber-yielding regions, it is estimated 
that crops of rice and beans have been trebled. The 
transportation system evolved by the Rubber Develop- 
ment Corporation, in conjunction withthe Nicaraguan 
Government, includes improved water transport on 
many streams. 

A big evaporation basin near Mexico City, called thes 
“‘ El Caracol”? section of Lake Texcoco, may provide 
Mexico with much of the salts needed to develop the 
chemical industry. The difficulty of importing chemi- 
cals having provided the incentive to develop a native 
chemical production, the Mexican Government have 
been studying ways to utilise the huge quantities of 
chemical salts contained in the lake, from which, accord- 
ing to reports in the Mexican Press, as much as 100,000 
tons might be produced annually. The lake is 6 miles 
from Mexico City and once covered an area of 115 square 








the traffic is now about as great as it can be. However, 
three big problems will face the American railroads 
this autumn. One major problem will be the increased 
movement of coal. The oil shortage has led to heavier 
coal shipments, and hence a shortage of cars is rapidly 
developing. Talk of zoning coal shipments is again 
rife, as it was last year. Under a zoning system, coal 
could be moved only on a regional basis, so that the 
residents in the State of West Virginia would have to 
use West Virginia coal, and residents of other areas, 
the coal produced in those localities. A big drawback 
is that this imposes severe hardships on the users of 
specialised heating equipment, notably in cities with 
stringent anti-smoke regulations. A second major 
problem is going to be the shipment of grain; cars 
of the type suitable for grain shipments are not 
plentiful, and a likely result of the grain situation is 
that permits will be needed to move cereals into 
terminals. The third problem relates to refrigerator 
cars. Rationing of canned goods has greatly enhanced 
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the demand for fresh fruits and vegetables, but cars | 
and men to ice them are lacking; also, refrigerator | 
cars make an appreciable percentage of their runs as | 


empties. 
situations cannot be expected. Some 25,000 additional 
ears have been authorised, but this figure is not high 
enough to take the strain off existing cars, or to make 
up for the shortage of tank, coal, and flat cars. The 
American railroads are hauling 90 per cent. more 
freight than in 1939, which has been possible because 
of five important measures. The first of these is the 
fuller loading of cars ; they must now be filled to visible 
limits, or maximum capacity, whichever is higher. 
Less-than-carload freight must total at least 10 tons 
per car, as against a 1941 average of about 5 tons. 
Secondly, there are priorities on highly specialised and 
scarce equipment, used so far only in the case of tank 
cars, but likely to be instituted for some other types as 
well. Thirdly, the permissible unloading time has been 
reduced on refrigerator and open-top cars, and a new 
reduction in the time limit on coal cars, from 48 hours 
to 36 hours, is expected. Even where the time has not 
been cut by Government order, unofficial cuts, often 
enforced by the shippers, have been used widely. The 
fourth factor is better routing of freight; cars are not 
allowed to move into shipping points unless there is 
room for them, and, similarly, permit systems have 
been used when special congestion is likely, as was the 
case last year in the transport of grain. Finally, the 
movement of empties, especially through the West 
Coast bottlenecks, has been eased by eliminating cross- 
hauls and by other means. 

The expenditure of 50 million dols. by the United 
States Public Roads Administration in co-operation 
with the State highway departments, for surveys, plans 
and specifications for post-war projects, is authorised 
by an amendment to the United States Federal Aid 
Highway Act, approved by President Roosevelt on 
July 13. Because of war restrictions, the States have 
not been able to use all the money allocated to them. 
The new Act makes these funds available to the States 
until one year after the termination of the emergency 
declared by the President on May 27, 1941. According 
to estimates of the American Road Builders Associa- 
tion, these funds amount to 68 million dols. for the 
fiscal year ended June 30, 1943, and 103 million dols. 
for the year ending June 30, 1944. The present 
50 million dols. contains no provision for the purchase 
of rights-of-way, but the term “ construction,” as 
used in the Federal Highway Act, has been broadened 
to include such purchases. The Bill just passed 
authorises the Commissioner of Public Roads to re- 
imburse State highway departments for the repair 
of roads damaged by the Army, Navy, or other agencies 
of the United States Federal Government, or by con- 
tractors employed by the Government in the prosecu- 
tion of the war or in national defence. 








‘**OHIO’’ SUPERFINISHING 
MACHINE. 


In the paper read before the Institution of Mechanical 
Engineers by Dr. Georg Schlesinger and entitled 
“ Surface Finish and the Functions of Parts,” a com- 
prehensive account of the process of superfinishing 
was given. This paper was published in abridged form 
in ENGINEERING, vol. 155, page 458, et seq., (1943). 
Though the paper dealt with the process, relatively 
little was said about the machines on which it is carried 
out, and it may be useful, therefore, to describe the 
latest form of the “ Ohio” superfinishing machine, 
especially as the earlier form of this machine, dealt 
with in Enotveerine, vol. 154, page 226 (1942), is 
now superseded by that illustrated on this page. The 
machine, which is classified as Model 325, is made by 
Messrs. Ohio Units Manufacturers, Dayton, Ohio, 
U.S.A., a firm for which the British agents are Messrs. 
Broadway Engineering Company, Limited, Watford 
By-pass, Watford, Herts. It can be supplied with 
either a hand tool-traversing mechanism or with auto- 
matic mechanism. 


THE 


As will be clear in the illustration, | 


the machine resembles a lathe in that the work is held, | 


and rotated, between centres. The maximum swing 
over the bed is 14 in., and that over the tool saddle is 
114 in. Work up to 48 in. in length can be accom- 
modated between the centres. 

The base of the machine, which in the former model 
was of the two-pedestal design, is now of the con- 
tinuous box type and is of welded steel, an important 
result of this change being greater rigidity. The bed is 
formed with inverted hand-scraped V-ways. 
headstock, of course, is fixed and the tailstock can be 
adjusted along the ways. The drive is by means of 
a 4 h.p. motor housed in the base, transmission being 
through a variable speed-change mechanism. which 
provides an infinite number of spindle speeds within 
a range of from 60 r.p.m. to 785 r.p.m., when the 
motor is running at 1,440 r.p.m. This range is divided 
into low and high sections, the low section covering | 
speeds between 60 r.p.m. and 284 r.p.m., and the high ! 


Enough new equipment to ease any of these | 
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section those between 189 r.p.m. 785 r.p.m. 
Selection of the low and high sections is made by 
changing a V-belt from one set of pulleys to another, 
while variation within the sections is controlled by the 
handwheel and dial seen below the headstock. Alter- 
natively, a motor running at 960 r.p.m. can be pro- 
vided, when the full speed range is from 39 r.p.m. to 
520 r.p.m. The headstock spindle, which is of steel 
and has a central hole, | in. in diameter, runs in Timken 
taper-roller bearings, protected by oil seals. The 
spindle nose is screwed 2} in. in diameter, to take the 
standard 9 in. faceplate or other fitting. The tailstock 
quill is spring-loaded and is retractable through about 
3} in. by a quick-action crank type mechanism. Both 
the quill and the headstock spindle are bored with a 
No. 4 Morse taper for the centres. 

The tool head which carries the superfinishing stones 
differs considerably in detail, though not in essentials, 
from that shown on the machine illuetrated in our 
previous article. The main alteration in design is one 
enabling the operator to regulate the pressure of the 
stones on the work and to reproduce this pressure on 
succeeding pieces, which is an obvious advantage for 
quantity production. The stones, two in number, 


are disposed so as to lie radially to the work and are | 


reciprocated in a direction parallel to its axis. Since 
the amount of reciprocation is small and the stones 
are not long, it follows that, in order to superfinish a 
shaft, say, 3 ft. long, the head must be traversed along 
the bed of the machine so that the whole length of the 
shaft may be dealt with. This is usually effected by 
operation of the capstan handwheel shown, the hand- 
wheel actuating two pinions, which mesh with a rack 
situated under the ways at the front of the bed. Ad- 
justable stops are provided for limiting the traverse as 
required. When automatic traverse of the saddle is 
preferred, the machine is fitted with a splined driving 
shaft extending along the bed and actuating gearing 
contained in the saddle apron. 

The superfinishing machine as illustrated is arranged 


for finishing cylindrical work, but a number of attach- | 


ments are available which render it of more general 
utility. For example, flat surfaces can be superfinished, 


providing their maximum overall dimension does not | 


exceed the maximum swing of the machine. The work 


}in such a case is attached to the face plate, so that the 


The | 


surface lies in a vertical plane, and the stones are 
carried in a head provided with hand gear for moving 


them upwards or downwards in a vertical direction, | 


that is, radially relative to the spindle centre. For 
superfinishing bores special heads are necessary. 
bores may be those of die-blocks which have a bevel 
or curved part at the entrance. Two or more heads 
may thus be required for the different surfaces. The 


lubricating fluid for the stones is supplied by a gear- | 
type pump drawing from a 7-gallon welded steel tank | 


in the base of the machine and driven from the spindle 





The | 


motor. The stones are reciprocated by this motor 
through a flexible shaft. The overall dimensions of the 
superfinishing machine are 2 ft. | in. wide by 5 ft. 2 in 
long by 4 ft. 10 in. high 
It may be mentioned here that Messrs. Broadway 
Engineering Company are the distributors in Great 
Britain of the gauge blocks made by Messrs. Dearborn 
Gage Company, 22,038, Beech-street, Dearborn, Michi 
gan, U.S.A. These blocks, which are of chromium 
plated steel and are available either separately or in 
complete sets, are made with three degrees of finish. For 
ordinary working purposes the accuracy is such that 
the blocks lie within a guaranteed tolerance of 
+ 0-000,008 in. per inch of length, or fraction thereof, 
at a temperature of 68 deg. F. For inspection purposes 
the tolerance is 0-000,004 in., and for laboratory 
work it is + 0-000,002 in. A typical set contains 81 
rectangular blocks, of which 9 blocks, from 0-1001 in 
to 0-1009 in. thick, advance in steps of 0-0001 in. ; 
49, blocks from 0-101 in. to 0-149 in, advance in steps 
of 0-001 in.; 19 blocks, from 0-050 in. to 0-950 in., 
advance in steps of 0-05 in. ; and 4 blocks, of 1-0 in., 
2-0 in., 3-0 in., and 4-0 in., respectively. A number of 
other sets, of different numbers and steps are available, 
as also is a rigid setting device for internal gauges an 
for use with the blocks. It has a capacity up to 6 in 
This gauge, as well as the gauge blocks, can be supplied 
in a solid black walnut case for protection. A_ stone, 
having one surface lapped flat is available. This is 
intended for removing any burrs, arising from accidental 
ill usage of a block, without injury to the gauging 
surface. 








FUEL ECONOMY IN THE CHEMICAL INDUSTRY.—On 
page 130, ante, we gave particulars of the first of a series 
of technical discussions on the practical aspects of the 
efficient utilisation of fuel and power in chemical pro- 
cesses. The discussion was held on August 25 in Man 
chester and was arranged by the Association of British 
Chemical Manufacturers, with the co-operation of the 
British Chemical Plant Manufacturers’ Association 
A second technical discussion has now been arranged 
and this will take place on Wednesday next, Sep- 
tember 22, at 5 p.m., at the Engineers’ Club, Albert- 
square, Manchester. The subjects to be discussed will 
be “‘ Store-keeping of Steam " and “‘ Water Treatment and 
| its Influence on Power Plant Economies.’ Brief intro- 
ductions, by Mr. A. Milnes, of the Spirax Manufacturing 
Company, Limited, and Mr. C. J. Carter, of Messrs. John 
Thompson (Kennicott Water Softeners), Limited, will 
be followed by a general discussion. Non-members of 
the Association will be welcome, but they should notify 
Mr. W. Murray, The Liverpool Borax Company, Limited 
Maxwell House, 6. St. Paul’s-square, Liverpool, 3, not 
later than Saturday, September 18, of their intention 
| to be present. 
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Fie. 1. Srema 


MEASURING AND INSPECTION 
INSTRUMENTS. 


REFERENCE was made on page 205, ante, to some new 
measuring and inspection instruments demonstrated by 
Messrs. E. H. Jones (Machine Tools), Limited, Edgware- 
road, The Hyde, London, N.W.9, at an exhibition 
recently held by that firm in Manchester. Three of 
these instruments are illustrated in Figs. 1 to 3, on this 
page, and are briefly described below. That shown 
in Fig. 1 is known as the Sigma taper-measuring 
machine and, as its name implies, is manufactured by | 
Messrs. Sigma Instrument Company, Limited, Letch- 
worth, though the design, we understand, originated | 
from the National Physical Laboratory. The principle 
employed is that of measuring the diameter of the part 
at predetermined intervals throughout its length, the | 
resulting measurements showing whether the desired | 
taper has been attained and also indicating whether 
or not the taper is uniform both diametrally and 
longitudinally. The machine is shown in use in Fig. 1, 
with a plug taper gauge under examination. It is | 
capable of measuring work up to 2 in. in diameter | 
by 6 in. long. The base is carried on three adjustable | 
feet, a column being mounted to the rear. The column 
has scraped ways on which slides a saddle carrying the | 
measuring equipment, and houses a vertical screw for | 
adjustment of the saddle along the ways. 

The method by which the work is supported varies 
with the character of the part. The plug gauge, seen 
in Fig. 1, for example, is set at the bottom on a 
circular stand secured by a built-in centre, while, at 
the top, it is held on a centre which can be adjusted 
vertically in a bracket ; the bracket itself is also adjust- 
able on the column. The saddle is provided with 
brackets, which can be adjusted along its face and 
carry the measuring points. One of these points is 
traversed by the micrometer head seen to the right, 
and the other is connected to the fiducial indicator 
visible on the left. This arrangement is the same as 
that adopted in the Sigma diameter-measuring ma- 
chine for determination of the outside, effective, and 
root diameters of screw threads and taps, and also in 
the Sigma master micrometer. The normal graduation 
of the micrometer head in these instruments is 0-0001 
in., though it can be read to half this amount. The 
fiducial indicator ensures uniform pressure and, norm- 


TaPER-MEASURING MACHINE. 


for further diametral readings to be taken. 


5, Staples-corner, London, N.W.2. 


supported on a mandrel and a centre mounted in | 





ally, when its pointer is at zero, the measuring pressure 
is 9 ozs. One sliding way of the column is provided 
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UNIVERSAL StnE TABLE. 


Fig. 3. 


with a scale for rough adjustment of the vertical move- 
ment of the saddle. Fine adjustment is effected by 
a knobbed and graduated micrometer dial. 


Fig. 2. 


Brispon INSPECTION TABLE. 


facilitates the checking of the thickness of such parts 
as thrust races, spacing collars, etc., to determine any 
|lack of parallelism between opposite faces of these 
| parts. With the addition of a centring plug, concen- 
| tricity can be checked quite easily to very fine limits. 
| The capacity of the instrument in the horizontal direc- 
| tion is equal to the diameter of the table, while the 
height of the column enables work of a maximum 
| thickness of 6 in. to be dealt with. The instrument 
is of light weight and can, therefore, be taken directly 
|to the machine concerned or to the work bench. It 
thus provides a handy and portable means of inspection 
| during tool-room assembly work. 

The universal sine table shown in Fig. 3 is made by 
Messrs. Papworth, Limited, Bath-hill, Bristol, 4, and 
is intended either for the toolroom or the inspection 
department. The table is 12 in. in diameter and can 
be rotated on its centre through 360 deg., the vernier 
seen at the top enabling fine adjustment to be made in 
conjunction with the peripheral graduations. The 
surface is provided with four Tee slots. The table 
can be set at any inclination to the base between the 
vertical and horizontal positions. It can also be tilted 
round an axis lying in the same plane as the longi- 
tudinal centre line of the base at whatever angle that 
axis may be inclined to the base. The amount of tilt, 
| however, is not symmetrical on each side of the tilting 
|axis; it can be set so that the table surface is vertical 
one side, that is, turned through an angle of 90 deg., 
while towards the other side the angle of tilt cannot 








In use, | exceed 45 deg. Positive stops are provided for three 


the saddle is lowered to the position required for the | positions, namely, at the extreme 45 deg., when the 
first reading and subsequently raised known distances | table is set ‘‘ square” relative to the axis, and at the 


A micro- 
meter setting plug is provided. 

The instrument shown in Fig. 2 is known as the 
Brisdon inspection table and is made by Mr. F. Brauer, 
It consists of a 
rotatable table, 6 in. in diameter, carried on a base with 
three-point support. Two of the feet are adjustable, 


and to facilitate quick setting, a small spirit level is 


supplied as standard equipment. 
with a vertical column carrying a dial indicator | Machine Tools, 


The base is fitted 


mounted on a bracket with a fine adjustment arm. A | 
magnifying glass on a swivelling arm can be fitted on 

the column. As shown, the journal of a small pinion | 
is being examined for concentricity, the work being | 


V-blocks. On the other hand, the rotating table 


extreme 90 deg. The table can be set at any angle 
within the ranges mentioned above, by means of built- 
in sine bars in conjunction with standard gauge blocks. 
It is stated that the table is constructed so that it is 
sufficiently rigid to permit light machining work to be 
carried out on it. 





*“ Faciuity ” INDUSTRIAL TRUCKS.—Messrs. 
101, Warwards-lane, Selly Oak, Bir- 
mingham, 29, inform us that they have been appointed 
official distributors, for the Midlands area, of the Legg 
Facility hand-propelled industrial platform trucks. These 
are made in four sizes, capable of carrying 1 cwt. to 5 cwt., 
5 ewt. to 10 cwt., 10 cwt. to 1 ton, and 2 tons to 3 tons, 
respectively. 
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INSTITUTION ELECTIONS. 
INSTITUTION OF MrCHANICAL ENGINEERS. 
Member.—James Hastings Bonnyman, Cheltenham ; 
Captain (E.) George Herbert Hempson Brown, R.N. ; 
William Forbes Gauld, Aberdeen; William Handy, 
M.B.E., Derby; Frederick Newton, Derby; Peter 
Philip, Dundee ; Eng. Captain Andrew Robert William 
Richardson, O.B.E., R.N.; Andrew Smith, London, 
N.2.; Sidney Taylor, Manchester; George Samuel 
Townsend, Coventry; Cecil Bentley Unwin, B.Sc. 
(Eng.) (Lond.), Letchworth, Herts. 


INSTITUTE OF Puysics. 

Fellow.—J. Convey, M.Se., Ph.D. Sheffield; A. C. 
Denisoff, Ph.D. D.Se. Brentford; T. J. Dillon, 
M.Sc., London; A. Dinsdale, M.Sc., Stoke-on-Trent : 
D. 8. Evans, M.Sc., Ph.D., Oxford ; R. Fiirth, Dr. Phil., 
Edinburgh; H. E. Gauss, B.Sc., London; 8S. Hill, 
M.A., London; M. C. Johnson, M.A., D.Sc., Bir- 
mingham ; T. C. Keeley, M.A., Oxford; E. G. Lewin, 


M.Se., London; N. F. Mott, M.A., F.R.S., Bristol ; | 


G. D. Preston, M.A., London; W. H. Rees, M.Sc., 
Manchester ; J. Topping, M.Sc., D.1.C., Ph.D., London. 


Associate—J. W. Boag, B.Sc., London; J. E. 
Bowman, B.Sec., London; D. J. Desmond, M-Sc., 
A.M.LE.E., Birmingham ; P. McD. Drummond, B.Sc., 
Bristol; A. R. Jones, B.Sc., Swansea; D.C. E. Jones, 
B.Se., Huntingdonshire; J. M. Kelly, B.Se., Hamp- 
shire; L. A. W. E. Kemp, B.Se., Bradford; L. G. 
Mead, B.Sc., Worcestershire; P. A. P. Moran, B.Sc., 
M.A., London; J. Pollard, B.Sc., London; R. W. 
Pringle, B.Se., Edinburgh; V. W. Rowlands, M.Sc., 
Nottingham; T. L. Smith, B.Sc., A.R.C.Se., D.L.C., 
Hampshire; T. A. Straughan, B.Sc., Welwyn; E. D. 
Taylor, B.Sc., Manchester ; G. M. M. Thompson, B.Sc., 
Surrey ; M. J. Wilkie, B.Sc., London; A. M. van Wijk, 
M.Sc., Cape Province, South Africa. 


INSTITUTE OF TRANSPORT. 

Member.—H. Bond, M.C., Birmingham ; R. H. Faro, 
O.B.E., London; P. 8. Henman; E. H. B. Heysham, 
Calcutta ; H. Howells, Birmingham ; H. H. Merchant ; 
C. F. Wolsey Douglas, I.o.M. 

Associate Member.—J. A. Buchanan, Buenos Aires ; 
J. Crothers, Northern Ireland; C. Dickinson; H. 
Hawker, Burton; C. R. Kaberry, Darwen; K. Laing ; 
E. M. Pollard; C. O. T. Purcell; E. Roberts, Buenos 
Aires ; A. Scott. 





INSTITUTE OF FUEL.—The annual luncheon of the 


Institute of Fuel, at which Dr. E. W. Smith, 0.B.E., | ™olybdenum type and is intended for bars and billets 
F.LC. M.LChem.E. M.Inst.Gas E.. will be { A llea on | for forging, for forgings and drop-forgings, and for bars 
the incoming President, will be held at the Connaught | fr machining. 
Rooms, Great Queen-street, Kingsway, London, W.C.2 |order to utilise to the greatest advantage the alloy 


on Thursday, October 14, at 12.30 p.m. for 1 p.m. The | content of steel scrap. The new material is intended as 
luncheon will be followed, at 2.30 p.m., by the annual | ® substitute for steels En. 16, 17 and 19, and covers 
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| BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Cast-Iron Drain Fittings.—Following a request of 
the Ministry of Works, the Institution has prepared 
and issued a “ Schedule of Cast-Iron Drain Fittings of 
the Spigot and Socket Type” for use with the pipes 
| referred to in B.S. No. 437-1933. The new schedule 
| (B.S. No. 1130-1943) indicates the range of standard cast- 
iron drain fittings, and deals with such parts as access 
and inspection fittings, traps, raising pieces, diminishers, 
gulleys, gratings, inlets and outlets, caps, covers, 
| stoppers, etc. It is hoped, at a later date, to give the 
essential dimensions of each fitting. [Price 2s. net, 
including postage. | 








Brass Bars.—A war-emergency admendment slip 
(Reference P.D. 136) recently issued by the Institution 
relates to B.S. Specifications Nos. 249, 250, 251 and 252- 
1940, which cover high-speed screwing and turning brass 
bars ; high-tensile brass bars and sections ; Admiralty- 
mixture-naval-brass bars, sections and forgings; and 
special-mixture naval-brass bars sections and forgings, 
respectively. It contains, in tabular form, modified 
tolerances for extruded bars, these having been allowed 
as an emergency measure to obtain a longer life from 
the dies. Provision is also made for bars of rectangular 
sections to be included in the specifications, but the 
telerances to be allowed on the dimensions of these 
bars vary to such an extent, according to the shape of 
the cross-section, that it has not been possible to give 
dimensional tolerances. Hence it is specified that, in 
all cases, these should be agreed to between the pur- 
chaser and the manufacturer and stated on the order. 
[Gratis on application to the Institution, enclosing a 
stamped addressed envelope. | 

Wrought and Alloy Steels—Another war-emergency 
amendment slip issued by the Institution concerns 
B.S. No. 970-1942, covering wrought steels. This slip, 
| which bears the reference P.D. 144, contains revised 
| clauses relating to heat-treated low-alloy steel bars of 

steel En. 100, and also provides for a new steel En. 110. 
| The amendment indicates that steel En. 100, which is 
primarily for bars for machining, may now also be used, 
by agreement between the purchaser and the manu- 
| facturer, for bars for forging and drop forging. The 
|new steel En. 110 is of the low nickel-chromium- 





The steel has been standardised in 
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PERSONAL. 


Mr. JOHN NEILL, B.Sc., M.I.N.A., director and genera] 
manager of Messrs. North Eastern Marine Enginecring 
Company (1938), Limited, Wallsend-on-Tyne, has been 
elected chairman of the National Association of Marine 
Engine Builders. and MR. ALLAN STEVENSON, ©.B.E., 
M.I.N.A., director of Messrs. David Rowan and Com. 
pany, Limited, Glasgow, has been elected vice-chairman, 


Mr. H. P. Ports, M.I.Mech.E., has been appointed a 
director of Messrs. A. A. Jones and Shipman, Limited, 
Leicester. 

Mr. E. BERNARD JONES, commercial manager of 
Messrs. Cammell Laird and Company, Limited, Birkep. 
head, has been appointed secretary and accountant, 
and a local director, to the company in succession to 
the late Mr. SIDNEY WOODWARD, who, as stated on 
page 76, ante, died on July 17. 

Mr. H. S. Huu, A.M.1.Mech.E., has resigned his 
appointment as Assistant Director, Machine-Tool Control, 
Ministry of Supply, and has been appointed works 
manager to the Brooke Tool Manufacturing Company, 
Limited, Birmingham. 

Dr. H. G. Tayuor, M.Sc. (Eng.), D.1.C., A.M.L.E.E., 
F.Inst.P., who has been electrical engineer to the Copper 
Development Association for the past 5 years, has been 
appointed chief electrical engineer of Messrs. Philips 
Industrial (Philips Lamps, Limited), London. 


Mr. C. T. MELLING, M.Sc. Tech., A.M.I.Mech.E., 
A.M.LE.E., has been appointed electrical engineer to 
Luton Corporation Electric Supply. 


Mr. J. ERIKSEN, who has been works manager of the 
Express Lift Company, Limited, London, since Novem- 
ber, 1938, has been elected a director of the firm. 


Mr. Erntc MENsSFORTH, M.A., M.I.Mech.E., managing 
director, Westland Aircraft, Limited, has joined the staff 
of the Ministry of Aircraft Production as chief produc- 
tion adviser to the Chief Executive. 


Mr. W. W. 8S. RoBERTSON has been appointed Regional 
Controller and Chairman of the Regional Board, North 
Midland Region, Ministry of Production, in succession 
to Mr. H. H. BeRRESsFORD, who has resigned to resunx 
his former position of managing director of the Staveley 
Coal and Iron Company, Limited. In consequence of 
his new appointment Mr. Robertson has relinquished his 





vice-chairmanship of the Eastern Regional Board and 
membership of the National Production Advisory Council. 
His successor in these appointments is Mr. D. M. Kine. 


Mr. A. DENNISON-Ross has been appointed Admiralty 
Regional Representative on the Midland Regional Board 
in succession to ENGINEER REAR-ADMIRAL H. L. Parry, 
C.B. 

Mr. ARTHUR Gover, B.Sc., F.R.Ae.S., has temporarily 
returned to Short Brothers (Rochester and Bedford), 
Limited, to advise on design and development. He 





meeting of members, when Dr. E. 8. Grumell, C.B.E., | the tensile ranges from 45 tons to 70 tons per square 
M.I.Min.E., the Melchett Medallist for the current year, inch. In view of these addenda to the British Standard 
will receive the Medal and will then deliver the Melchett | War-Emergency Schedule of Wrought Steels, certain 
Lecture. This will be followed by Dr. E. W. Smith’s | *lterations were necessary in the memorandum to 
presidential address. Applications for tickets for the COnsuERETS and producers of alloy steels (B.S. No. 9708), 
luncheon should be made as early as possible to the issued in June, by the Iron and Steel Control, Ministry of 
Secretary of the Institute, 30, Bramham-gardens, London, Supply. These modifications are covered by amend- 
S.W.5. |ment slip P.D. 145. [Both slips gratis on application 
ne ee |to the Institution, enclosing a stamped addressed 
Post-Wak TIN SuPPLIEs.—In the course of his speech | °"Velope-] 
at the 14th ordinary general meeting of Consolidated Tin | 
Smelters, Limited, held recently in London, Mr. Ernest V. | 
Pearce, A.Inst.M.M., the chairman and managing director, 
stated that as about 65 per cent. of the world’s potential BOOKS RECEIVED. 
production of tin had passed under the control of the | University of Michigan. Official Publication. Proceed- 
Japanese, it had been essential to reduce the consumption ings of the Twenty-Ninth Annual Highway Conference, 
of the metal by the United Nations to the lowest possible Held at the University of Michigan, February 10 to 12, 
figure. As a consequence, substitutes had been intro- | 1943. Ann Arbor, Michigan, U.S.A.: The Director, 
duced in many industries, and some of these had un- | The University of Michigan. 
doubtedly come to stay. The total annual potential | State of Illinois. Department of Registration and Educa- 
production of tin in the world was estimated to be in| tion. State Water Surrey Division. Bulletin No. 21. 
the neighbourhood of 255,000 tons. The world’s annual | Public Ground Water Supplies m Illinois. Supple- 
consumption during the 10 years 1930 to 1939, inclusive, ment II. Urbana, Illinois, U.S.A.: State Water 
had averaged 150,000 tons. It was reasonable to assume Survey Division, State of Illinois. 
that when the war in Europe and in the Far East was | Housing Problems. London: Association of Building 
ended, there would be, for a period, a demand for| Technicians, 5, Ashley-place, Westminster, S.W.1. 
restocking on the Continent, perhaps to the extent of| [Price 6d.) 
25,000 tons to 30,000 tons a year, thus increasing the | Ministry of Fuel and Power. Committee on the Efficient 
total demand, for a time, to between 175,000 tons and | Use of Fuel. Fuel Efficiency Bulletin No. 19. The 
186,000 tons yearly. If, after this demand for restocking Sensible Use of Latent Heat. (Part II.) London: 
was satisfied, the industry were to be faced with a pro-| Ministry of Fuel and Power, Westminster House, Dean 
ductive capacity exceeding consumption by some 100,000 | Stanley-street, Westminster, S.W.1. ([Gratis.] 
tons, it was patent that unless means were taken to | Czechoslovak Industrial Effort in Great Britain. 
control production and to increase consumption, the MELLON. London: 
industry would be faced with conditions which might | lishers), Limited. 
well prove disastrous. Fortunately, the International | The Design of Fans. 
Tin Control Scheme provided a means of correlating| Princes Press, Limited, 7, Princes-street, Westminster, 
production and demand. Regarding means for increasing | $.W.1. [Price 5s. net.] 
consumption, the Tin Research Institute was seeking to | Inwood’s Tables of Interest. 
enlarge greatly the scope of its operations on both the | 
research and development sides in order to bring them | 
more into line with the work being done on other | 





By J. E. 
Hutchinson and Company (Pub- 
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By FRANK H. Stape. London: 


By Sin WILLIAM SCHOOLING. 
Abridged for the Use of Engineers to Facilitate Economic 
Considerations. Arranged by Sir FRANK GILL. 
Gloucester-road_ Kingston Hill, Surrey: The Tech- 
nical Press, Limited. [Price 5s. net.) 


metals, namely, aluminium, nickel and copper. 


severed his connection with the firm when the Govern- 
ment took control in April last, but, prior to this, was 
vice-chairman of the board and general manager of the 
firm. 

Mr. Georce Kern, chairman and managing director 
of Messrs. Keith Blackman, Limited, this month com- 
pletes 50 years’ service with the company. 


Mr. R. H. Coates, B.Sc. (Eng.) (Lond.), A.M.I.E.E., 
who has been chief technical assistant, Sheffield Corpora- 
tion Electricity Department, since 1937, has been 
appointed deputy general manager and engineer of the 
undertaking. 


Mr. H. W. Swann, M.I.E.E., H.M. Senior Electrical 
Inspector of Factories, has agreed to continue as President 
of the Association of Supervising Electrical Engineers for 
another year. This will constitute Mr. Swann’s fifth year 
of office and he will deliver his presidential address at 
6.15 p.m., on Tuesday, October 19, at the opening meeting 
of the 1943-44 session. to be held at the Lighting Service 
Bureau, 2, Savoy-hill, London, W.C.2. 





CONFERENCES ON TECHNICAL MEASUREMENT.—With 
the object of providing an opportunity for production 
engineers, tool-room foremen, supervising inspectors, etc.. 
in the districts of Manchester, Bolton and Rochdale, to 
study the practical methods of accurate measurement, 
| three-day conferences have been arranged by the Board 
of Education, the D.S.I.R. and the Supply Ministries, in 
the three centres named, by a co-ordinating committe 
under the chairmanship of Mr. J. W. Simpkin, M.Sc.., 
Principal of the Bolton Municipal Technical College 
The programme consists of a series of introductory talks. 
by experts in the respective subjects, followed by dis 
| cussions, and is the same in all three centres. The 
| meetings in Rochdale Municipal Technical School were 
| arranged to be held on September 14, 21 and 28; those 
j in the Manchester College of Technology on September 

15, 22 and 29; and those in the Bolton Technical College 
po September 16, 23 and 30. The attendance is limited 
lin each case to 50 persons, nominated by their firms. 
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NOTES FROM THE NORTH. 
GLAsGow, Wednesday. 


Scottish Steel Trade.—Steelmakers are a little anxious on 
account of changes in the Government programme and are 
uncertain regarding the curtailment of some of their out- 
jets. There is no reduction in the demand for plates and 
sections and the preduction is as heavy as the supplies of 
raw materials permit. Supplies of semies have been in- 
creased considerably and the position is satisfactory. High- 
grade ore and pig-iron are in better supply. Current quo- 
tations are unchanged, and are as follows :— Boiler plates, 
171. 12s. 6d.; ship plates, 16/1. 3s.; sections, 151. 8s. ; 
medium plates; 4 in. and thicker, rolled in sheet mills, 
211. 158. ; black-steel sheets, No. 24 gauge, 221. 15s. ; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d., 
all per ton, for home delivery. 4 

Valleable-Iron Trade.—There is no new feature in this 
trade and prices remain as follows :—Crown bars, 
15/1. 128. 6d.; No. 3 bars, 131. 12s. 6d.; No. 4 bars, 
131. 178. 6d.; and re-rolled steel bars, 17/. 15s., all per 
ton, for home delivery. 

Scottish Pig-Iron Trade.—The supply of raw materials 
in the Scottish pig-iron trade is increasing and business 
is brisk. Market quotations are as follows :—Hematite, 
6l. 188. 6d. per ton; basic iron, 61. 0s. 6d. per ton, both 
delivered at the steelworks; foundry iron No. 1, 61. 5s. 6d. 
per ton; and No. 3, 61. 3s. per ton, both on trucks at 
makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—There has been a slowing down in the 
production of some departments of leading engineering 
works which have completed, or nearly completed, 
specific orders, and anticipate that future demands will 
lie in a different direction from that which has been 
common for some time. The stage has been reached 
when it has been deemed prudent to dispense with the 
services of some workers, but this is regarded as a tem- 
porary phase. Steel production continues as before, and 
the products of the furnaces and cogging mills are being 
directed to the completion of many old orders which 
have been awaiting attention for many months. There 
are ample supplies of raw materials for steel-making, 
and although some ferro-alloys are not readily obtain- 
able, there is no interference with production of high- 
grade alloy steels, for which alternative mixtures and 
alternative alloys maintain production at a satiefactory 
level. Many of the arrears of deliveries of engineers’ 
small tools, the demand for which for a long time has 
been in excess of the production possible with rationed 
deliveries of steel, are being made good. As more steel is 
now becoming available, the tool factories are much 
better placed, and are making good use of more ample 
supplies. This branch of the tool trades is now highly 
mechanised. Engineering works which manufacture 
rolling mills and auxiliary machinery for steelworks and 
the non-ferrous metals industry are devoting special 
attention to present and future requirements, and are 
deriving considerable benefit from increased technical 
co-operation between users and manufacturers. Satis- 
factory progress is being made with the production of 
coal-mining equipment in the form of steel arches and 
supports, conveyors, screening plant, and repair and 
renewal parts. It is expected that, with the arrival of 
mechanical loaders and other equipment from America, 
the mechanisation of mines will reach a high level. 
Makers of wire ropes are busily employed on orders from 
colliery and shipping companies and port authorities. 
The present position regarding steel supplies is stimulat- 
ing Sheffield manufacturers to renew old connections 
with agricultural-implement makers in various parts of 
the country, and at the moment Norfolk is providing a 
profitable field for the representatives of the steel com- 
panies. 

South Yorkshire Coal Trade.—The production of coal 
is being improved a little, and there are fewer heavy 
arrears of deliveries, but the pressure of home require- 
ments for the vital industries still leaves the nen-essential 
user in industry without the qualities of coal to which 
he had become accustomed, and more alternative 
qualities, including outcrop coal, are being directed to 
various industries. The supply of coking coal is fully 
taken up, and the production of coke is maintained at a 
very satisfactory level, leaving surpluses which are being 
put into stock. Works coke is in ample supply, and in 
spite of more purchases of coke nuts and gas coke by 
householders, there are considerable reserves. 








County OF LONDON PLAN EXHIBITION.—We are 
informed that a total of 54,732 persons visited the 
County of London Plan Exhibition, which was open 
until recently at the County Hall, S.E.1. The exhibition 
will be re-opened at the Royal Academy, Burlington 
House, Piccadilly, W.1, on November 3, for a period of 
one month. 
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THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
General Situation.—Native raw materials are still 


plentiful and increasing imports of high-grade ore from 
overseas promises to permit an expansion in the produc- 
tion of low-phosphorous iron to an extent that will 
appreciably relieve the stringency. There is no shortage 
of semi-finished iron and steel, and deliveries of finished 
commodities are being maintained on a satisfactory level. 
Concentration on the production of requisites for the 
shipyards and aircraft factories has necessitated some cur- 
tailment of the output of other classes of material. 
Foundry Iron.—The irregular light make of Cleveland 
foundry pig contributes little to the current requirements 
of iron founders in this area. Consumers, however, are 
still able to obtain adequate supplies from other districts. 


Basic Iron.—Basic-iron blast-furnaces are operating 
smoothly and are providing ample tonnage for the 
makers’ adjacent consuming plants. 

Hematite and Low-Phosphorous Iron.—Hematite and 
low- and medium-phosphorous irons are still scarce and 
strict rationing of authorised consumers and consider- 
able use of substitutes are necessary. Some further 
expansion in output is reported, however. 

Manufactured Iron and Steel.—Users of semi-finished 
iron and steel are receiving sufficient home-produced 
tonnage to keep the re-rolling plants in full activity. The 
make of ordinary carbon steel is steadily taken up and 
the demand for special and alloy steels absorbs the whole 
of the supplies as soon as they become available. Heavy 
steel joists can be purchased for fairly early delivery but 
producers of other categories of finished steel have as 
much work in hand as they can deal with and are not 
inclined to enter into new commitments. Plates, light 
sections and sheets are in particularly strong demand. 

Scrap.—There is considerable activity in certain sec- 
tions of the scrap market, good heavy steel, machinery 
meta] and basic scrap being in particularly strong demand. 





NOTES FROM THE SOUTH-WEST. 


CaRbDiIFF, Wednesday. 

The Welsh Coal Trade.—Considerable discussion took 
place in Welsh coal trade circles last week on the possi- 
bility of Italy wanting coal from this country again, now 
that she is no longer an enemy of the Allied nations. 
For some time the South Wales Coal Exporters Associa- 
tion have been studying the position and gathering 
details of the business which the district had done with 
Italy before the war, with the object of drawing up a 
plan for the equal distribution, among exporters, of what- 
ever trade opens up in this direction. This tentative 
scheme was forwarded to the British Coal Exporters 
Federation who wished to know the views of coal ex- 
porters in the various districts. Undoubtedly any 
arrangements made will be similar to those in force for 
North Africa, whereby the trade is shared on the basis 
of the business done in the past over an agreed period of 
years. Figures for 1938 show that Bristol] Channel ship- 
ments to Italy in thet year were 1,129,687 tons, and 
from the whole of the United Kingdom 2,260,183 tons. 
Exports in 1937 were 983,801 tons and 2,209,106 tons, 
respectively. In 1936 trade virtually ceased because 
of the sanctions imposed against Italy in connection 
with the Abyssinian war. For the years immediately 
before the present war, Germany was sending about 
74 million metric tons a year to Italy and Poland about 
14 million metric tons. On the Welsh steam-coal market 
the demand remained brisk throughout the week and all 
producers were kept busily engaged. Inland orders 
absorbed considerable quantities and practically all that 
could be spared of the best sorts was wanted for important 
Mediterranean needs. There was some general export 
of the lower dry kinds, but tonnage difficulties checked 
activities in this direction. 

Swansea Steel-Sheet Industry.— According to the weekly 
market report of the Incorporated Swansea Exchange, 
tin-plates continue quiet but unassorted tin-plate base 
uncoated plates have improved. Terne-plates are dis- 
appointing and the volume of business transacted is 
small. The demand for steel sheets is growing but as 
manufacturers are well employed on previous commit- 
ments they are not accepting new business freely. The 
scrap iron and steel market is moderately active, there 
being a strengthening in the demand for the better grades 
and an excess of the supply over the demand in the case of 
the poorer qualities. The prices of iron and steel pro- 
ducts are as follows :—Standard quality coke tin-plates, 
per box of 108 Ib., containing 112 plates, measuring 20 in. 
by 14 in., 29s. 9d., f.o.r. at makers’ works, for home con- 
sumption, and 30s. 9d. f.o.b. for export. Tin-plates 
carrying heavier castings, 30s. and 30s. 44d. per box, 
f.o.r., for home consumption. Unassorted tin-plate base 
uncoated plates, 25s. 9d. per box, f.o.r., at makers’ works. 
Galvanised corrugated steel sheets, No. 24 gauge, in 
bundles, 267. 2s. 6d. per ton delivered. Steel-sheet and 
tin-plate bars, 121. 2s. 6d. per ton delivered. 





NOTES FROM CLEVELAND AND 





NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF PRODUCTION ENGINEERS.—Western 
Section : To-night, 6.30 p.m., The Grand Hotel, Broad- 
street, Bristol, 1. Lecture on “ Quality Control,” by 
Mr. K. W. MacArtney. North-Eastern Section: Friday, 
September 24, 6.30 p.m., The County Hotel, Newcastle- 
upon-Tyne. Lecture on “ Materials and Their Applica- 
tion,” by Mr. W. Scott. Laon and District Section: 
Sunday, September 26, 10 a.m., Luton Library, George- 
street, Luton. Lecture on “ Forging,” by Mr. R. W. 
Brocklehurst. 

INSTITUTION OF WATER ENGINEERS.— Midland Section : 
Saturday, September 18, 2 p.m., The Council House, 
Birmingham. Inaugural Meeting. 

INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, September 21, 3 p.m., The 
Mackworth Hotel, Swansea. Lecture on “Ships of 
Yesterday, To-day and To-morrow,” ‘by Mr. E. F. 
Moroney. London Graduate Section: Saturday, Sep- 
tember 25, 3.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. (i) Tour of the Institution building 
and talk on the Institution Library and the history of the 
building, by Mr. A. R. Stock ; (ii) Address on “*‘ The Value 
of the Technical Press to Engineers,”’ by Mr. J. Foster 
Petree. Yorkshire Branch: Saturday, October 2, 2.30 
p.m., The Hotel Metropole, Leeds. Chairman’s address, 
by Mr. G. Varley. 

INSTITUTE OF METALS.—Wednesday, September 22, 
3 p.m., 4, Grosvenor-gardens, Westminster, S.W.1. 
Thirty-Fifth Annual Autumn Meeting. (i) “‘ New Me- 
thods for the Examination of Corroded Metal,” by Mr. 
F. A. Champion. (ii) “‘ The Surface Protection of Mag- 
nesium Alloys,” by Mr. N. Parkinson and Dr. J. W. 
Cuthbertson. (iii) “‘ The Structure of Rolled and An- 
nealed Aluminium as Revealed by X-Rays,”’ by Mr. E. E. 
Spillett. (iv) “‘ Directional Characteristics of Single- 
Texture-Structure Copper Strip,”” by Drs. Maurice Cook 
and T. Ll. Richards. 

SocreTY OF CHEMICAL INDUSTRY.—Road and Building 
Materials Group: Thursday, September 23, 5 p.m., 
1, Grosvenor-place, Westminster, S.W.1. Joint Meeting 
with the London Section and THE INSTITUTION OF STRUC- 
TURAL ENGINEERS. “‘ Post-War Building : The Chemist’s 
Contribution,” by Dr. E. F. Armstrong. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Thursday, 
September 23, 5.30 p.m., The Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. General Meeting. ‘“‘ The Evolution of Loco- 
motive Valve Gears,”’ by Mr. T. H. Shields. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Sep- 
tember 24, 6.30 p.m., 39, Victoria-street, Westminster, 
S.W.1. Informal Meeting. ‘“‘ Daylight Illumination in 
Factories and Workshops,” by Mr. Percy J. Waldram. 
Friday, October 1, 6.30 p.m., 39, Victoria-street, West- 
minster, S.W.1. Discussion Evening on “ Post-War 
Problems.” 

IRON AND STEEL INSTITUTE.—Wednesday, Septem- 
ber 29, 6.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. Joint Meeting with THE INSTITUTE OF 
METALS and THE MANCHESTER METALLURGICAL SOCIETY. 
Lecture: “ Lattice Structures in Relation to Physical 
Properties of Metals,’”’ by Dr. W. H. Taylor. 

INSTITUTE OF FUEL.—Thursday, September 30, 5.30 
p.m., The Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment, W.C.2. ‘‘ The Rational Pre- 
paration of Coal,”” by Dr. R. Lessing. 





THE LATE FLYING OFFICER M. K. W. MassEY.—We 
have learnt, with regret, of the death of Flying Officer 
M. K. W. Massey, which occurred recently while on 
active service in India, where he was the adjutant of an 
R.A.F. station. Prior to the war he was a member of 
the technical staff of Messrs. J. H. Fenner and Com- 
pany, Limited, Heckmondwike, Yorkshire, and was en- 
gaged in research and experimental work on flat woven 
beltings. 


INSTITUTE OF TRANSPORT.—The President-elect of the 
Institute of Transport, Sir William Wood, will deliver 
his presidential address at a meeting of the Institute to 
be held at the Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment, London, W.C.2, at 5 p.m., 
on Tuesday, October 12. During the forthcoming 1943-44 
session it is proposed to arrange luncheons in London, 
which will be followed by addresses, on Fridays, Novem- 
ber 12 and December 3, 1943, and on February 4 and 
March 3, 1944. Informal lunch-hour meetings are 
projected for Tuesdays, November 23, 1943, and January 








18, February 22 and March 28, 1944. 
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FIRE HAZARDS OF WELDING 
EQUIPMENT. 


We are informed that certain of the production 
Ministries of Great Britain are viewing with alarm an 
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welding experience that they must handle the equip- 
ment with due regard to safety. 
It is unsafe to use welding and cutting equipment 


| near rooms containing inflammable materials, since a 


spark may enter through cracks or holes in the walls 


increase of fires due to carelessness in handling welding or floors, or through windows or doors, even when 


equipment, these fires being sufficiently numerous and 


they are closed but are defective. When possible, 


of sufficient magnitude to make serious inroads into | welding and cutting work should be carried out in a 
stocks of supplies valuable to the war effort and to | locality in which there is absolutely no chance of fire. 


damage what may be irreplaceable plant. 


If this is not practicable, then all inflammable materials 


Of the now common operations of cutting and welding | should be removed to a safe distance, which implies, 
metals, flame cutting is perhaps the more dangerous |in the case of cutting operations, between 30 ft. and 
owing to the sparks produced. These sparks, some of | 40 ft. away. Even this procedure may not, however, 
which may be globules of molten metal, may be projected | be possible, and should there be a chance of a spark 


to a distance of as much as 25 ft. to 30 ft., and, since 
they retain their heat for an appreciable time, may 
ignite any combustible material on which they fall. 
Under certain conditions they may be very numerous, 
and experiments made with the floor near the 
operator deliberately littered with straw, show how 
easily a fire may be started by a spark or two. Such a 
demonstration might be considered to be merely a 
display of the obvious, but the fact remains that there 
is still a great deal of ignorance on the subject, especially 
among the large number of new operators, who, unused 
to industrial conditions and worthily bent on increasing 
output, do not realise that these efforts may be nega- 
tived by fire arising from the failure to take reasonable 
precautions. It is the duty of the management, 
therefore, to impress upon operators with only brief 





| lodging in timber or dropping through openings, holes, 


or cracks to the floor below, sheet metal guards, or 
asbestos sheets, or fireproof curtains should be fitted 
to create a safe area. Care should be taken that the 


|} Screens are sufficiently large to prevent sparks from 


rolling on the floor beneath them, or passing 
through imperfectly fitting joints, etc. A careless 
attitude towards these precautions, even when the 
risk of fire has been recognised, is not unknown. In 
one case a cloth curtain used to confine sparks, itself 
eventually caught fire, while, in another case, a 
canvas tarpaulin and an asbestos screen were pro- 
vided, but sparks passed under and beyond them. In 
other instances sparks have dropped unnoticed through 
pipes that were being cut, or through small pipe-holes 
in floors, and have started fires on the floors below. 
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It will be realised that the main fire risks arise from 
the use of portable equipment on some construction or 
| repair job near combustible materials the presence of 
which is either unsuspected or its danger not fully 
appreciated. Before welding on a new site, the fire 
risks in the vicinity should be ascertained by a respon- 
sible person and a signed assurance that the area is 
safe should be obtained; but the risk is not 
ended with the completion of the job. A careful 
inspection of the vicinity should then be made to 
ensure that nothing is left smouldering to break into 
flames later. 

It has been stated that there is also neglect, chiefly 
| arising from ignorance, of other precautions necessary 
when handling welding and cutting equipment. Welding 
operators should be drilled in carrying out the instruc- 
tions laid down by the maker of the apparatus in use, 
particularly regarding the sequence of operations in- 
volved in lighting, adjusting, and extinguishing blow- 
pipe flames, and in connecting up apparatus to the 
sources of gas supply. Apparently it is a fairly common 
practice to search for gas leaks by means of a naked 
flame; but tests of any piping system or apparatus 
for leaks must be made with soapy water. Again, as 
oxygen under high pressure may react vigorously with 
oil or grease, every precaution should be taken to pre- 
vent it from coming into contact with these materials. 
Oxygen cylinders and fittings should be kept free from 
oil or grease and not handled with oily hands or 


greasy rags. 
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OUTWORKING AS AN AID 
TO PRODUCTION. 


As the demands upon the normal organisation of 
productive industry have increased, and the 
serves of labour have progressively decreased, a 
number of expedients have had to be adopted to 
expand output without withdrawing labour from 
other forms of work ; for, however intensively the 
national energies are directed to the production of 
purely warlike goods, there must always remain a 
considerable volume of work, largely domestic and 
distributive, which is essential to the maintenance 
of the output of munitions, although not directly 
related to it. For some time past it has been obvious 
that the reserves of transferable labour were prac- 
tically exhausted, and that further expansion of 
output must be sought in other directions. Some 
of these directions, notably the proposals to trans- 
plant local industries to other surroundings, have 
proved of less value than had been expected, and 
several such schemes have had to be abandoned ; 
but there is one method at least, namely, the ex- 
tension of ‘ outworking,” which promises to pro- 
duce results even more satisfactory than had been 
expected of it, and which has the additional ad- 
vantage that it can often be dovetailed very con- 
veniently with the performance of the domestic 
and other activities previously mentioned. 

The practice of outworking is no new develop- 
ment, of course; it is one of the oldest forms of 
industry and, in past years, because of the facilities 
that it offered for discreditable exploitation, earned 
muck opprobrium that was thoroughly justified. 
The history of social investigation in this country 
affords many such examples, of which shirt-making 
and match-box making, in the early and middle 
years of the Nineteenth Century, are two which 
come readily to mind ; but the basic idea of utilising 
the spare time of persons, mainly women, whose 
domestic ties do not permit them to take whole- 
time employment in a factory, is sound enough. 
If climatic conditions in this country presented 
the sort of contrast between summer and winter 
that obtains in Russia, or even in parts of Europe, 
there is no doubt that home-working would be more 
general, especially in the northern counties, and 
during the winter months; and in that case there 
would be no occasion for the Ministry of Production 
to devote special attention to its encouragement, as 





it is now doing in collaboration with the Ministry 
of Labour and the supply departments. 

At the present time, we understand, the number 
of outworkers engaged on munitions production is 
comparatively small—about 20,000, of whom nearly 
half are in the London region. The immediate 
problem, however, is not to “ sell” the idea of out- 
working to those who may be capable of doing it, 
but to determine which of the numerous operations 
involved in any given branch of manufacture are 
most suitable for handling in this way, with the 
ultimate object of freeing more whole-time per- 
sonnel for other work. At the moment, there is a 
superfluity of available outworking labour, and a 
deficiency of work for them to do; not that there 
is any real lack of suitable work, but because 
employers have not formed the habit of taking the 
possibility of outworking into consideration when 
planning their production schedules. It is primarily 
to the employers, therefore, that the brochure on 
Outworking, recently prepared by the Ministry 
of Production, is addressed; and in distributing 
it, the general principle has been adopted of sending 
it to managements in industrial areas where all the 
full-time labour is already employed in munitions 
factories and there is still an unsatisfied demand for 
more, in order to secure for war production the 
services of people living in outlying districts, thus 
releasing some proportion of those who are now 
employed full-time, to undertake other work in 
their own neighbourhood and avoiding the neces- 
sity of transferences from other localities. 

Outworking, the Ministry’s: brochure explains, 
may be divided into two main categories. In the 
one, arrangements can be made for people to do 
the work individually in their own homes, or in 
small groups working together in the homes of 
themselves or their friends, or in suitable rooms 
engaged for the purpose in the locality. In the 
other category come the more ambitious or more 


|complicated undertakings, halls or other roomy 


premises being taken over, in suitable centres, and 
maintained as small branch works, staffed by local 


re- | people on a part-time basis. The latter method is 


generally preferred by the Ministry, as it enables 
work of a heavier character to be undertaken, 
permits of the use of rather more elaborate equip- 
ment, and facilitates supervision. There is a third 
category, which is being exploited to a considerable 
extent: namely, the use of local National Fire 
Service or Civil Defence personnel, already organised 
into groups, and often possessing suitable premises. 

The work done by outworkers in the first category 
is confined to small assemblies requiring only such 
hand tools as screwdrivers, spanners or pliers, or 
simple hand operations like scraping, insulating, 
filing and adjusting ; jobs, in fact, which may be 
broadly classified as capable of being done ‘‘ on the 
kitchen table.” Wherea hall or large house can be 
adapted as a branch works, however, the range of 
possible operations is greatly increased, and some 
of the most successful schemes have been organised 
on this scale. Examples mentioned in the brochure 
are the assembly of sub-components of four-cylinder 
10-h.p. air-cooled internal-combustion engines, fitting 
and erecting, spray-painting, and even testing the 
engines ; insulating and assembling the magnet coils 
for aircraft bomb-release gear; and the assembly 
of electrical intercommunication components for 
aircraft. In one case, it is stated, an electrical 
firm found that they had in hand 116 jobs that 
were suitable for outworking. Three smaller firms 
undertook to act as their agents, to distribute the 
work in the surrounding district, and to give pre- 
liminary instruction in dealing with it. In the first 
ten days, the equivalent of 18,000 hours was worked. 
In another case, about 150 women and girls are 
employed to assemble ammeters, the supervisory 
staff consisting of only three men. 

The Ministry of Production’s brochure outlines a 
simple but effective system of checking the issue and 
return of parts, and reproduces a specimen sheet of 
working instructions ; but these, of course, can be 
modified as necessary to suit other conditions. 
Attention is drawn to some of the questions that 
may arise in connection with health and unemploy- 
ment insurance, workmen’s compensation, and the 
requirements of the Factories Act ; but these again 
are matters which vary so much in particular 








































232 


ENGINEERING. 


- . . | 
instances that points of difficulty are best dealt | 


with in consultation with the Regional Board for 
the district; or H.M. Inspector of Factories. Work 
done in private residences does not normally come 
within the provisions of the Workmen’s Compensa- 
tion Act—in fact, outworkers are expressly excluded 
by the terms of the Act if they are engaged in 
premises not under the control or management of 
the person who gave out the material or articles ; 
the extent of this control determines the applic- 
ability or otherwise of the Act in the case of work 
done in village centres, etc. Broadly, however, it 
may be said that legal considerations such as these 
are not likely to impede seriously the adoption of 
outworking where the other conditions governing 
its introduction are favourable. 

The urgent need, as we have said, is to find more 
operations which can be handled by outworking. 
The Ministry’s brochure suggests some 30 classes, 
including the assembly of electrical switches, 
batteries, primers and fuses, and oxygen apparatus ; 
filing and polishing parts for bomb racks; various 
simple soldering, insulating, gauging, and pressing 
operations ; adjusting clockwork mechanisms, fol- 
lowing time checks ; sorting nuts, bolts and screws ; 
and, in the field of heavier work, constructing air- 
craft bulkheads, and fitting and assembling cupola 
and central floor sections of airframes. There are, 
no doubt, many more that would be readily recog- 
nised as suitable by any production organiser on 
the look-out for them ; 
be made suitable by slight modifications in existing 
designs and procedure. 

The brochure, it is stated, is not’ addressed to 
those firms in areas where the labour position is 
relatively easy, “‘ because generally there is no 
suggestion that the extension of outworking is either 
necessary or desirable in those cases’’; and it 
may be inferred that the move to extend the prac- 
tice in any case is dictated solely by war-time 
considerations. It is conceivable, however, that it 
may have a peace-time utility when the war is 
over that was not appreciated before the war, 
merely because the general labour situation in urban 
areas presented few of the problems of shortage that 
have since become acute. There were many com- 
plaints in pre-war days of the general “ drift to the 
towns” and the consequent depopulation of the 
countryside, and various proposals were put forward 
for the establishment of rural industries in order to 
counteract this tendency. In general, they were 
not noticeably successful, but it may be suggested 
in the light of present experience that one reason 
for their lack of success was that they tackled the 
problem on the wrong level; they sought to 
establish industries, whereas the real need was 
merely for a greater variety of paid occupation. 
The establishment of a complete and self-contained 
industry, covering all stages of production from the 
raw material to the finished product, requires the 
provision of a considerable proportion of whole-time 
employment, and this can only be achieved either 
by bringing into the area a new personnel from 
outside, or by taking local labour entirely away 
from its previous occupation. 

The greater need, it may be suggested, is for more 
supplementary employment, offering a means of 
increasing existing earnings without necessitating 
the entire abandonment of the occupation on which 
the individual previously depended. Given adequate 
safeguards against improper exploitation, there 
seems no reason why a judicious extension or reten- 
tion of outworking in peace time should not provide 
this supplementary employment, thus affording 
security against complete unemployment, checking 
the undue expansion of urban populations at the 
expense of the mainly agricultural community 
(especially that part of it which experiences seasonal 
fluctuations) and avoiding the considerable expense 
and general upheaval inherent in such proposals as 
those for the formation of “ satellite towns,” the 
practicability of which is often so questionable when 
applied to specific instances. There may be objec- 
tions to such a course which are not immediately 
obvious, but the possibility seems to be worth further 


THE PROTECTION OF 
BUILDINGS AGAINST 
LIGHTNING. 


RECENT years have seen considerable progress in 
knowledge of the mechanism of lightning discharges 
and much quantitative data will be found in the 
Electrical Research Association’s report on Surge 
Phenomena. The matter was also dealt with in 
Section V of the article on “Surge Propagation ” 
which appeared in these columns in the latter half 
of 1942.* Although information regarding the phy- 
sical nature of the phenomena concerned has been 
accumulating during the past 15 or 20 years, it was, 
| until last March, some 38 years since any attempt 
had been made to reduce available knowledge to the 
form of rules which could be applied in practice for 
the protection of buildings and other structures 
against danger from damage by lightning. The 
earliest formal recommendations on the subject were 
made by the Lightning Rod Conference, which was 
called at the instigation of the Royal Meteorological 
Society and reported in 1881. Its original rules 
were amended in 1905. Advantage has now been 





and still more that could | 





investigation, bearing in mind that there will be 
available, on the conclusion of hostilities, a service- 
able body of outworkers who will have acquired 


taken of the greatly increased theoretical knowledge 
accumulated and the British Standards Association 
has published Code of Practice C.P. 1-1943, Protection 
of Structures against Lightning. The code, which 
has been drawn up at the request of the Society 
for the Protection of Ancient Buildings, was briefly 
referred to in our issue of April 9, on page 288. 

That there has been little call for the earlier 
preparation of a modernised code is probably to 
be explained by the fact that lightning damage 
does not form a serious menace in this country and 
that insurance companies have found the risk in- 
volved to be safely covered by the ordinary fire- 
damage premium. One result of this state of affairs 
is that statistical information on the subject is very 
meagre. The condition may possibly be rectified 
in the future to some extent, as insurance companies 
have recently separated damage caused to electrical 
equipment by lightning from that caused by fire 
and have introduced higher premiums to cover the 
former. This action is an indication that, at least 
as far as electrical plant is concerned, the earlier 
practice of merging the lightning in the fire risk has 
not been found entirely satisfactory. There is no 
present indication that similar action is contem- 
plated in connection with the cover provided for 
buildings, but the matter is at least likely to direct 
closer attention to the statistical aspect. 

The Code of Practice is intended to apply to the 
whole of the British Commonwealth, so that it covers 
conditions much more severe than those usually 
encountered in Great Britain. Statistics for some 
foreign countries give an indication of the risk which 
may be involved. Some of these were quoted in a 
paper read by Mr. J. F. Shipley before the Institution 
of Electrical Engineers on May 6. In the year 1932, 
the sum of 4,360,0001. was paid for lightning damage 
in the United States. This may possibly have been 
an exceptional year as the corresponding figure for 
1910 was only 486,0001. Even this latter, however, 
is a substantial sum. It is not equalled by the figures 
quoted for any other country, but in Germany, in 
1914, the claims paid amounted to 130,000/. In 
Prussia alone during the period 1885 to 1909 the 
total was 253,0001. The importance and value of 
protective arrangements is illustrated by the fact 
that in the State of Iowa there were 59 cases of 
damage per annum as the average for three years. 
Of these, 95 per cent. were unprotected. In Canada, 
in 60 cases a year, over ten years, 98 per cent. were 
unprotected. Corresponding figures for Switzerland 
were 50 per annum over 14 years and 83 per cent. 
unprotected. 

In general terms, it may be said that the practice 
in this country is to fit lightning-protection arrange- 
ments on large public buildings, but not on private 
houses ; even many blocks of flats are not equipped. 
This procedure would appear to be justified by an 
interesting method of estimating risk which is 
detailed in Mr. Shipley’s paper. He gives an 


| empirical formula in which a numerical factor repre- 


senting the “isolation ”’ of the building concerned 
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appears in the dividend. For structures in towns, 
the isolation figure is taken as 1 as against 4 for 
buildings in open country. The effect of this is that 
the estimated risk for rural buildings is four times 
greater than that for urban structures. Although 
this formula would appear to justify the relaxing 
of protection in built-up areas, it also implies that 
country dwellings should be more frequently fitted 
with lightning arresters than is usual. Justification 
for the present practice is afforded by the fact 
that it is successful, and this may be attributed 
to the circumstance that thunder-storms, in general, 
are not severe. 

The relaxation permissible in built-up areas 
indicated by the figures of 1 against 4 quoted above 
must not be taken to indicate that protective 
arrangements may generally be neglected in towns. 
Mr. Shipley’s formula contains other factors. One 
of these represents the type of structure. For 
dwelling-houses, the index figure is 1 to 2; for 
public buildings, 5 to 10. The reason for this is 
the obvious one that public buildings are generally 
tall and very frequently embody projecting features, 
such as towers or spires. Irregularities on the earth’s 
surface tend to concentrate the electrical stress 
which normally exists in the atmosphere, and in 
thunder-storm conditions, the stress increases to 
such a value that a discharge occurs which will 
probably pass to the tower or spire. This state of 
affairs has long been realised in general terms, but 
increased knowledge of the conditions made it clear 
that the long lightning rods usually fitted served 
no useful purpose. Mr. Shipley points out that a 
lightning flash may be anything from 2,000 ft. 
to a few miles long, so that the few feet which the 
lightning rod intrudes into the atmosphere can have 
no effective action in determining the point at 
which the discharge will strike. For this reason 
the Code of Practice recommends air terminations 
projecting 1 ft. above the “ object, salient point or 
network on which it is fixed.” 

The area protected by a lightning rod has long 
been a subject of discussion. At one time, con- 
siderable support was obtained for the contention 
that the envelope of the protected zone was formed 
by the height of the conductor, a corresponding 
radial length along the ground and a quarter circle 
of radius equal to the length of the conductor. 
The matter is impossible to determine accurately ; 
in practice, conditions are very variable and have 
little relation to laboratory experiments. The 
electrical stress in the atmosphere in the neighbour- 
hood of the conductor may vary in a way that is 
entirely indeterminate owing to thermal effects, 
irregular air motions and other conditions. In 
these circumstances the Code of Practice has 
defined the zone of protection as a cone of height 
equal to the conductor and a base diameter of twice 
this height. This is a simple rule, easy to apply. 

Possibly the most interesting problem presented 
for solution in any modern consideration of light- 
ning protection is the role which must be assigned 
to the reinforcement in a reinforced-concrete build- 
ing. If the steel reinforcement could be welded 
at every joint and effectively earthed, it would form 
an ideal safety cage over the contents. Such condi- 
tions, however, are almost impossible to attain. 
Earthing might present no great difficulty if arranged 
for from the first, but the welding of all joints 
would involve great expense. In connection with 
earthing, it has generally been supposed that the 
steel framework of modern buildings did not provide 
a satisfactory earth as it had concrete footings, but 
Mr. Shipley states that one such structure, having 
150 footings, standing on sandstone, had an earth 
resistance as a whole of 0-02 ohm. This may be 
compared with the 10 ohms recommended in the 
Code of Practice as the maximum resistance of any 
individual earth. In general terms, the Code 
recommends that metal in a structure which is 
unsuitable for use as part of the lightning protective 
system should be bonded to it as directly as possible, 
and this would appear to apply to concrete reinforce- 
ment equally with the members of a steel-frame 
building. The condition may be impossible to fulfil 
in the former, especially in existing buildings, and 
it is suggested both by the Code and by Mr. Shipley 
that in such cases the safest procedure is to keep 








the reinforcement entirely isolated. 
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NOTES, 


SURRENDER OF THE ITALIAN Navy. 

In last week’s issue of ENGINEERING we printed 
the bare announcement of the unconditional sur- 
render of Italy, in the actual words of General 
Kisenhower’s broadcast. The subsequent develop- 
ments have been somewhat confused, so far as the 
land operations are concerned, but there is, at least, 
no ambiguity about the naval position: the Italian 
navy has availed itself promptly of the opportunity 
to leave its own ports for those of the Allies or of 
neutral Powers and, for all enemy intents and 
purposes, has ceased to exist. On September 8, 
immediately after General Eisenhower's declaration 
that the armistice was in force, an appeal to the 
Italian navy and merchant fleet was broadcast by 
Admiral Sir Andrew Cunningham, Commander-in- 
Chief of the Allied naval forces, directing them to 
proceed to various ports, and “ to await there the 
outcome of events.”” Admiral Cunningham stressed 
particularly that the merchant ships would be needed 
to transport food supplies to Italy, and that the 
warships would have to help in protecting such 
transports against German attacks. This argument 
quickly prevailed, and three days later Admiral 
Cunningham made the brief but highly gratifying 
announcement that ‘‘ The Italian battle fleet is now 
anchored under the guns of Malta.” The official 
list of these ships issued on September 12 comprised 
the battleships Caio Duilio, Andrea Doria, Italia 
(ex-Littorio), and Vittorio Veneto; the cruisers 
Luigi Cadorna, Pompeo Magno, Eugenio di Savoia, 
Emanuele Filiberto Duca D’Aosta, and Raimondo 
Montecuccoli; and seven destroyers. Next day, 
six more surface ships arrived at Malta, these being 
the battleship Giulio Cesare, the seaplane carrier 
Giuseppe Miraglia, and four destroyers. The battle- 
ship Roma was attacked by German aircraft while 
steaming between Corsica and Sardinia on her way 
to surrender, and was sunk, and there were reports 
that one or perhaps two destroyers had been scuttled 
off Majorca and that other vessels were interned 
in Spanish harbours. Some ships appear to have 
entered Allied ports other than Valletta, and no 
exact figures have been published of the numbers 
of submarines and small surface craft that have 
surrendered ; but it is abundantly evident that the 
only ships left under German control are those 
unfinished (like the battleship Impero) or undergoing 
major repairs (like the older battleship Conte di 
Cavour, torpedoed at Taranto in 1940) or unable 
for lack of fuel or other reason to leave the Italian 
ports. Unofficial reports indicate that shortage of 
fuel was a main factor contributing to the recent im- 
mobility of the Italian fleet, and probably had affected 
its employment ever since Italy entered the war. 

THe INSTITUTE OF MARINE ENGINEERS. 


The presidential address of Engineer Vice-Admiral 
Sir George Preece, K.C.B., to the Institute of Marine 
Engineers was delivered at a meeting held in the 
hall of the Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, London, S.W.1, on 
Tuesday, September 14, and was entitled “ Experi- 
ence Teaches: An Account of some Difficulties 
Experienced with Machines and Men, with some 
Reflections thereon.”” During his 40 years of engi- 
neering experience, said Sir George Preece, changes 
had taken place which could be literally described 
as “revolutionary”; for, when he first went to 
sea, there was no prime mover in the ship which was 
not a reciprocating one, while eventually a stage was 
reached when, in some ships, there were no recipro- 
cating engines—all were rotary. Among the curious 
incidents which he recalled was that of being 
summoned to the engine room because “the feed 
tank was on fire.” The message was not precisely 
accurate, but what had happened was that the main 
air-pump breathing pipe was emitting flames which 
rose and fell with each stroke of the pump, and there 
had been a violent explosion in the engine-room 
ventilation downtake. Investigation showed that 
an overheated boiler had generated hydrogen in 
sufficient volume to form with air an explosive 
mixture after it had passed through the engines 
and condenser and had made its exit via the breath- 
ing pipe. The manner in which it became ignited, 
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The Chief E.R.A. on watch, looking up the engine- 
room casing, into which the breathing pipe was led, 
saw flashes which he took to be sparks from the 
commutator of the ventilating-fan motor, and 
removed the gauze cover of the commutator to 
attend to it. He remembered nothing of what 
happened, when he regained consciousness; but 
there seemed little doubt that the gauze acted like 
the cover of a miner’s safety lamp, and that its 
removal caused the explosion. In the latter part 
of his address, Sir George discussed the post-war 
arrangements which seemed desirable to ensure the 
availability of sufficient experienced engineers to 
man an expanded fleet, should the occasion arise 
again to need their services. There seemed to be 
no complete solution to the problem, he said, but 
it seemed to him short-sighted to recruit a terri- 
torial army from among the employees, and the 
executives, of engineering firms which were certain 
to be called upon, in the event of war, to increase 
their output of essential munitions very considerably. 
He thought it desirable that, in addition to other 
sources of recruitment of the permanent ranks, 
there should be a large number of Royal Naval 
Volunteer Reserve engineer officers, trained con- 
tinuously or intermittently in naval ships during 
peace time. 
THe Time SERVICE. 

Of the many duties of the Astronomer Royal that 
which has the most obvious importance, although 
it attracts but little attention from the general 
public, is the maintenance of an accurate time ser- 
vice. For this purpose two stations are now em- 
ployed, either of which is capable of maintaining the 
service in the event of damage to the other. Al- 
though introduced as a war-time measure it has 
been found desirable, according to the report of 
Dr. H. Spencer Jones, F.R.S., the Astronomer Royal, 
for the year ended April 30, 1943, to keep the two 
stations in operation permanently. Quite recently 
arrangements have been made for the lines over 
which hourly time signals can be transmitted to the 
Post Office from each station to be switched over to 
give intercommunication between the stations, and 
this arrangement has enabled data to be collected 
which are expected to be of considerable assistance 
in elucidating some of the uncertainties of com- 
parisons by means of a radio link. During the year 
covered by the report, it has been the practice for 
the time signals radiated from Rugby to be con- 
trolled by one of the stations, which may be called 
Station B, although one signal in each week has 
been controlled by Station A in order to ensure that 
the system and lines of this station are in order. 
The “‘ six-dots”’ time signals, which form a most 
valuable feature of the transmissions of the British 








Sir George continued, was not without interest. 





Broadcasting Corporation, are normally operated by 
Station A, but the hourly signals to the Post Office, 
which also control the talking clock of the telephone 
service, have been taken from both stations. The 
errors of the clocks at these stations are, of course, 
determined by transit observations, and during the 
year, 169 such observations were made at Station A 
and 157 at Station B. A matter of great interest 
referred to in the present report is the fundamental 
change in the operation of the time service brought 
about by the more extensive use of clocks of the 
quartz-controlled frequency type. It is stated that 
the latter show undoubted superiority in comparison 
with clocks of the free-pendulum type, the best of 
which has been found of no value for smoothing out 
such irregularities as may be present in the quartz 
clocks. The procedure, therefore, has been to base 
the time service fundamentally on quartz clocks 
available at other institutions and to use the observa- 
tory clocks as intermediary substandards for extra- 
polating the time, as given by the quartz standards, 
over 24 hours. For this extrapolation process free- 
pendulum clocks are singularly ill-suited and it is 
an urgent necessity to replace the existing free- 
pendulum clocks by quartz clocks at the time sta- 
tions, so that quartz primary standards can bé used 
to control the service directly. In connection with 
the use of the time service for the provision of a 
fundamental standard of frequency, the report states 
that the present mean error in the 24-hour interval 
between two successive signals radiated at 10-00 
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employment of quartz clocks. For navigational and 
surveying purposes the increased use of quartz 
oscillators will result in a degree of precision hitherto 
unobtainable, since these clocks are capable of main- 
taining the accuracy of the service during long 
periods of cloudy weather when the transit observa- 
tions necessary to cheek the errors of pendulum 
clocks cannot be made. On behalf of the latter, 
however, it is pointed out that the tendency to 
““ wander,” which is the cause of their inferiority, 
may be due, to some extent, to variable lag in the 
mechanical devices used to take the time off the 
pendulum, and it is suggested that an improvement 
might result from the employment of photo-electric 
apparatus for this purpose. 


HENLEY’s TELEGRAPH Works EpvucaTION SCHEME. 


Some account of the educational scheme for 
employees which has been introduced by Messrs. 
W. T. Henley’s Telegraph Works Company, Limited, 
and its associated companies, was given in our issue 
of December 25, 1942. The scheme was inaugurated 
in the summer of that year and has made rapid 
progress. Interest in it by the young people con- 
cerned was fostered by a conversazione held at the 
Gravesend Technical Institute last December, and 
a further stage in its development has now been 
reached with the publication of the Henley Student 
Manual. A copy of this booklet, which explains the 
operation of the scheme, is handed to every boy 
entering the company’s service. The educational 
arrangements provided under the scheme have the 
merit of great flexibility, and it would appear that 
all young employees should be able to take advan- 
tage of it, no matter what their individual circum- 
stances. Briefly, the arrangements are that boys 
are released one day each week to attend approved 
classes at selected educational institutions near 
their place of employment. A wide choice of schools 
is given; the Manual contains the names of 
sixteen, but it is stated that the list is not complete 
and may be expected to be extended under peace- 
time conditions. Boys who elect to take advantage 
of these day classes must undertake to attend at a 
recognised educational institution of their own 
choosing at least one evening a week. As far as is 
practicable, they will be released from shift-work or 
overtime to attend these evening classes. The 
subjects to be taken by the younger boys for the 
day courses are of a broad fundamental nature and 
include English, general science, and elementary 
mathematics; those.over 16 will take a National 
Certificate Matriculation or Rubber-Technology 
course, or City and Guilds craftsman’s courses. For 
the evening classes a wide choice is given and boys 
may cultivate their own special interests. All fees 
in connection with the scheme are paid by the firm, 
and wages are paid for the time occupied in dayinstruc- 
tion. It is naturally a condition that the day classes 
shall be treated seriously and attended regularly, 
homework being done to the satisfaction of 
the educational. authorities. The more serious- 
minded and ambitious boys naturally attend evening 
classes on more than one evening a week and select 
subjects fitting into a general course of study, of 
which the day tuition forms an important part. 
The Manual gives information about the examina- 
tions and scholarships to which the instruction 
given may lead, and, as an encouragement, points 
out the various important positions in the firm 
towards which the course of instruction provided 
may prove a step. Evidence that the possibilities 
of advancement are very real is provided by a list 
of prominent officials of the firm who originally 
joined as juniors. Although not directly part of the 
educational scheme, the Manual also gives informa- 
tion about the arrangements provided for the indus- 
trial training of students from outside the organisa- 
tion. As an example, a three-months’ course is 
arranged for electrical engineers. This covers the 
study of cable manufacturing methods, and the work 
of the Contract Department, which deals with cable 
installation and overhead-line erection. An arrange- 
ment has also been entered into with the Institute 
of Physics for certain science students to be received 
in the Henley Research Laboratories during the 
summer vacation. Various universities and tech- 
nical colleges also send part-time students under a 





hours from Rugby is about +4 milliseconds, but 
this error should be materially reduced by the 


similar arrangement. 
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of the Ministry of Munitions and was also awarded 
the M.B.E. 

Sie On January |, 1919, Mr. Haler was appointed 

MR. C. O. GRIMSHAW. acting Principal of the Hackney Institute, but later 

: ; in the same year became Principal of Leyton 

WE record with regret the sudden death of Mr. | Technical College and supervisor of evening studies 

Conway Osborne Grimshaw, which occurred at/|in four junior technical institutes in Leyton. In 

Chobham, Surrey, on August 27. Mr. Grimshaw ’ 


OBITUARY. 





SEPT. 17, 1943. 
the first to approve when, in 1941, I made a certain 
novel suggestion of a fundamental nature, with 
regard to the mechanical properties of metals, in a 
letter to the Editor of one of your contemporaries. 
I elaborated my theme in a paper entitled “ A 
Renaissance of Mechanical Properties which, after 
dispatch to several quarters with a view to publica- 





1936, Mr. Haler left the Leyton Technical College | tion early in 1942, was finally received by the 


was for many years assistant engineer-in-chief of | to take up the position of Principal of the South-| Institution of Mechanical Engineers in September, 
the Westminster Electric Supply Corporation, | East Essex Technical College, Dagenham, and was! 1942. By an oversight, a paper by Dr. O'Neill, on 
Limited, which, it may be recalled, was acquired by | serving in this capacity at the time of his death. somewhat similar lines, which was received by the 
London Associated Electricity Undertakings, Limi-| He joined the Institution of Mechanical Engineers | 1.Mech.E. four months later than mine, was pub- 
ted, in 1935, this concern, in turn, amalgamating | as an associate member in 1902 and was elected to | lished for discussion at a meeting on June 18 last, 


with the Charing Cross Electricity Supply Company, | membership in 1932. He became a member of 
Limited, in 1938, to form Central London Electricity, ithe American Society of Mechanical Engineers in 
Limited. Mr. Grimshaw was the eldest son of Mr.| 1920 and a Fellow of the Royal Society of Arts in 
O'Donnell Grimshaw, of Merton Hall, Belfast, and | 1931. ; i 
was born on May 31, 1862. 


before my paper was published at all. My pape: 
is only for discussion by written contributions. 


* The 





| In this paper by Dr. O'Neill, entitled 


: Tas ; Mr. Haler was author, or part-author, of a| Significance of the Tensile and other Mechanical 
After receiving his} number of text-books on practical mathematics, | Properties of Metals,” kindly tribute is paid in an 


education at the Royal Academical Institution, | engineering science and physics, and also wrote | opening remark to my 1941 letter as the paper's very 


Belfast, he served an apprenticeship in the engin- | numerous papers on the heat-treatment of steels 
eering works of Messrs. Combe, Barbour and Combe, | and other technical subjects. Among these may 
Belfast, and then went to the United States to| be mentioned two interesting papers presented to 
undergo further training. He was for some two| the Junior Institution of Engineers, in 1927, on the 
years on the staff of Messrs. Brown, Sharpe and Betts | hardening, quenching and distortion of steels, and 
Machine Company. In 1885, Mr. Grimshaw entered | two articles contributed to our own columns, the 


the service of Messrs. R. E. Crompton and Company, first in October, 1926, on ‘ Predicting the Distor- | 


Chelmsford, and was employed as resident engineer | tion of Heat-Treated Case-Hardened Rings” and 
on contracts for the installation of electric lighting | the second in January, 1929, on “ The Quenching 
at Woolwich Arsenal, Barry Docks, and Tilbury | of Steel.” 


Dock, the latter being one of the largest electric | 
lighting installations in this country at the time. | 


In 1888, he was sent to India and Burma by Messrs. LETTERS TO THE EDITOR. 





Crompton to act for the Orient Electric Lighting | 
Company and to report on the establishment of | TyyF 
lighting equipment in India. | OF ENGINEERS 
In 1890, Mr. Grimshaw was appointed resident | a 4 - i 
engineer at the Eccleston-place Station of the West- | To THE Eprror or ENGINEERING. 
minster Electric Supply Corporation, which com- 


Sir,—If I am not mistaken, your issue of Sep- 


inspiration. If, however, a sufficiently intimate 
knowledge or recollection of my letter be not as 
widespread as Dr. O'Neill had imagined when he 
wrote his paper—and I cannot conceive that it is 
then the oversight which occasioned the prior dis- 
tribution and discussion of his paper does seem to 
necessitate an explanation of a certain unfortunate 
ambiguity in that reference to my letter. 

For in no sense could my letter be said, as he 
remarks, to have “demanded . . . a vital generali- 
sation’ with all that mode of expression leaves 
lunsaid to those knowing little or nothing of my 
|letter. I had actually asked for “the announce- 
ment of a vital generalisation, namely . . .,” and 








| 


EDUCATION AND TRAINING |[ then went on to formulate and specify the generali- 


sation I had asked to be announced! Dr. O'Neill 
would be the first to agree that his “ basic generali- 
sation for deformation” is my “ vital generalisa- 


| tion ” of 1941 with the support or sanction of certain 


pany was registered in 1888 and commenced to| tember 3 contains a good example of the way in 


supply current in November, 1890. In 1807, he 
was appointed assistant engineer-in-chief under Dr. 
(afterwards Sir) A. B. W. Kennedy, and occupied 
this position until his retirement in 1926. From 
1899 until 1902, Mr. Grimshaw was responsible, 
under Sir A. B. W. Kennedy, for changing over the 
original system of direct-current steam generation 





- : 7 | equations which have been suggested for some years, 
which, in course of time, an academic story may ‘and with which I had been acquainted. 

not only come to be told about different people, | The substantive conclusion of Dr. O’Neill’s paper, 
but even be transferred from one university to! referred to in the discussion by Dr. C. H. Desch as 
another, and also have some additional feature, | « of yery great advantage,” is the announcement | 
often of great merit, added to it in the process. In requested in 1941. Furthermore, the accidental 
your article on “ Thé Education and Training of publication for distribution of Dr. O’Neill’s paper 
Engineers,’ on page 191, ante, you refer to a story, | jg responsible for the impression which is to be 


at the three stations of the Corporation, at Eccleston- | told by A. C. Benson, of a Cambridge don who used | gathered by the casual reader, that a certain corol- 


place, Davies-street, and Millbank, to 


Electric Supply Corporation. 


motor-|to give “three good reasons why a young man} lary to the main conclusion must be his own. (I 
generator stations. At this time Mr. Grimshaw was | should acquire a sound knowledge of Greek : firstly, | 3 

also appointed deputy chief engineer to the Central | it enables him to read the Gospels in the language in | of his paper, as printed by the Institution.)* 
During the war of | which they were written; secondly, it induces a} very corollary is at the climax of my own paper, 


refer to lines 21 to 25 of the first column of page 5 


That 


1914-18 he organised the manufacture of munitions very proper feeling of superiority over those who| which was received by the Institution over four 


in a large number of small factories in the south- 
western district of London for the Ministry of Muni- 
tions. Mr. Grimshaw was elected an associate 
member of the Institution of Civil Engineers in 
1898 and was made a member in 1905. 





MR. P. J. HALER, M.B.E. 


Mr. Percy James Hater, Principal of the South- 
East Essex Technical College, Dagenham, whose 
death in a nursing home, after an operation, occurred 
on September 13, had devoted most of his life to 
teaching. He was born on August 20, 1876, and 
educated at Leeds Central Higher Grade School. 
After serving his apprenticeship in the works of 
Messrs. Greenwood and Batley, Limited, Leeds, 
he was on the staff of Messrs. Illingworth and 
Ingham, Leeds, for a year, and in 1897 was appointed 
lecturer in woodwork to the Leeds School Board. 
In the following year he became a student in the 
Engineering Department of the Yorkshire College, 
Leeds, obtaining the B.Sc. degree in 1901 and 
subsequently the M.Sc. (Leeds) degree. In 1901, 
he was appointed lecturer in engineering in the 
Wedgwood Institute, Burslem, and, two years 
later, came to London to take up the post of 
assistant lecturer in engineering at Hackney In- 
stitute, Dalston-lane. In 1909, Mr. Haler was made 
chief assistant lecturer in engineering and was 
placed in charge of the prime-mover and testing 
laboratories. In 1913, he was promoted to the 
position of senior lecturer and from July, 1915, 
until December, 1918, was superintendent of 
munitions work at the Hackney Institute, under the 
Metropolitan Munition Board. For his work in 


connection with the production of urgently-needed 
precision and master gauges he received the thanks 





lof the 
eminent 





| Christ Church, Oxford, in 1831; and if it is true, 





have not such knowledge ; and thirdly, it leads to| months before Dr. O’Neill’s. 
positions of emolument.” Yours faithfully, 

I have never heard any reason to doubt the truth A. ©. Vrvtax, D.Sc. 
following story about Dr. Gaisford, an 
classical scholar who became Dean of 


Bedford. 
September 6, 1943. 





it must obviously be the original of the story as 
told in your columns. I give the Oxford version, 
as it is narrated on page 129 of W. Tuckwell’s To rue Eprron or Excnurmenine. 
Reminiscences of Oxford (London: Cassell and : ; 
Company, 1900). Str,—Mr. Atchley’s letter in your issue of last 
“* Gaisford was no divine ; he preached annually week supplements the contributed articles and 
in the cathedral on Christmas Day, and a sentence | letters which have reinforced your own leading 
from one of his sermons reverberated into term-time. articles. It is well that thought and discussion 
‘Nor can I do better, in conclusion, than impress | continue to be provoked : the great impediment bee 
upon you the study of Greek literature, which not | action Is not discussion, but the lack of that know- 
only elevates above the vulgar herd, but leads not | ledge which is gained by discussion preparatory to 


infrequently to positions of considerable emolu- action. : rd , 
ment.’ ”” We are becoming accustomed to speak of “ levels 


at which discussion takes place: the all-industry 
level, the level of the individual industry, and the 
sectional level. Your correspondent stresses the 
necessity for a strong and realistic settlement of pro- 
blems on the all-industry level : this matter is of such 
interest to the community that not only = the 
technical Press but also in lay journals reference 

OF METALS. has been made to negotiations which are proceeding. 
To THe Eprror OF ENGINEERING. At our own industry level, however, let it be said 


Srr,—A man whose work has had kindly and well-| at once that, though not publicised, vigorous ex- 
meant tribute paid to it would hardly be expected | ploration is being undertaken. From your own 
to criticise that tribute. I am on the horns of a| article of July 2, to which he refers, Mr. Atchley 
dilemma, with neither of my alternatives in the least | will know that, through the British Engineers 
attractive ; but the unusual circumstances related | Association, the problem of unified representation 
below may excuse a plain statement of an issue | — Aepemniiy te. Vovtan sites to 0B este 
which has become oddly confused by a series of | ...¢ in our abridgment of Dr. O’Neill’s paper, with the 
inadvertencies. words “‘ This expression may be considered . . .”” eleven 

Dr. H. O'Neill, who is the chief metallurgist of the | jines trom the bottom of the middle column on page 19, 
London Midland and Scottish Railway, was one of | ante.—Ep., E. 


AMERICA LOOKS AHEAD. 


Yours faithfully, 
OXONITENSIS. 
September 10, 1943. 





THE MECHANICAL PROPERTIES 























SEPT. 17, 1943. 
for the engineering indusiry is being pursued in 
fulfilment of your January statement referring to 
that Association. 

And I would add, Sir, that it is in no small 
measure due to the exposition in your issue of May 
14, “* Post 088 yp a tgp Employers’ Need 
of Organisation,” that constructive thought and 
planning are being devoted to this urgent problem. 

America looks ahead—as also do British engi- 
neers ! 

Yours faithfully, 
A. W. Berry. 
32, Victoria-street, 
London, 8.W.1. 
September 15, 1943. 





THERMOPLASTIC-INSULATED 
CABLES. 


To tHe Eprror or ENGINEERING. 


Sir,—The note on thermoplastic cables which 
appeared in your issue of August 20, on page 153, 
overlooks the fact that the Cablemakers’ War Emer- 
gency Technical Committee does not embrace all 
manufacturers of thermoplastic-covered wires and 
cables, so that it cannot be regarded as a committee 
which represents the British cablemaking industry 
as a whole from the technical stand-point, as far as 
P.V.C. as insulation is concerned. In war time, the 
value of the contributions of a branch of an industry 
cannot be measured solely by the volume of its 
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Seek 


This letter is not intended as propaganda for 
P.V.C. and it therefore must only be stated that 
large quantities of wires and cables covered with the 
oil and petrol proof, non-ageing and non-inflammable 
P.V.C. have proved their properties for numbers of 
applications under the most severe conditions, and 
the conclusion is that a cable which is good enough 
for these conditions should be good enough for its 
properties to be investigated as to their suitability 
for peace-time work. 

Yours faithfully, 
J. F. KenvuRg, 
Managing Director, 
Duratube and Wire, Limited. 





Faggs Road, 
Feltham, Middlesex. 
August 28, 1943. 





THE ART OF ORIGINAL CIRCULAR 
DIVIDING, (1650-1850) .*+ 
By E. Witrrep Taytor, F.R.A.S. 
(Concluded from page 204.) 
ALTHOUGH Jesse Ramsden (1735-1800)t won for him- 


| self a considerable reputation, this was in recognition 
| of his dividing engines, constructed in 1766 and 1775. 
| For this work he received the sum of 615l. from the 
| Board of Longitude. It is not known that Ramsden 
|made any other contribution to the art of original 
| dividing. He was, however, an accomplished artist, 
and Sir George Shuckburgh Evelyn, on examining the 


output, as the thousands of small requirements of graduations of one of Ramsden’s circles at every 10 deg., 
the Service Ministries are supplied by a large number | concluded that the eccentricity never exceeded one 
of small manufacturers, so that sometimes a small | second and that the greatest error that would arise in 
delivery made by a small manufacturer for a vital | any observation made with this circle would not exceed 





war job may be of greater importance to the prosecu- 
tion of the war than one delivery of a larger quantity 
of a simple lighting wire. These facts must, there- 
fore, be considered in fairness to those small firms 
whose development work incited and helped the 


| two seconds. 
John Troughton, who died in 1784, employed a 
method of his own, which has been described by his 
| brother Edward in the following words :—‘‘ The arcs 
| of 60 deg. and 30 deg. give the total arc as before ; 


| and let the last arc of 30 deg. be bisected, also the last 


British chemical industry to commence the manu- | are of 15 deg. and again the last are of 7 deg. 30 min. 
facture of the raw materials early enough to be | The two marks next 90 deg. will now be 82 deg. 30 min. 


prepared for the demands of that time when the 
rubber stocks were getting low. It is therefore to 
the merit of the plastics industry, led and supported 
by the Plastics Controller of the Ministry of Supply, 
that a serious gap can to-day be filled without great 
difficulties, and the electrical industry as a whole 


and 86 deg. 15 min., consequently the point sought 
| (85 deg. 20 min.) lies between them. Bisections will 
| serve us no longer; but if we divide this space equally 
into three parts, the most forward of the two inter- 
| mediate marks will give us 85 deg., and if we divide 
the portion of the arc between this mark and 86 deg. 
15 min., also into three, the most backward of the two 








owes a great deal to the department which, up to | marks will denote 85 deg. 25 min. Lastly, if we divide 


the end of last year, not only controlled the raw 
materials, but also entirely controlled the finished 
products—i.e., everything which had been developed 
and made from P.V.C., including wires and cables. 

The present time is not appropriate for the con- 
sideration of the question whether P.V.C. will survive 
or not, and our only aim should be to endeavour to 
make the best use of the material for every suitable 
application in order to relieve the seriousness of the 
rubber situation. Persons reading the note might 
get the impression that this material is only in its 
infancy. It must be stated, therefore, that P.V.C. 
is already dealt with in many Government specifica- 
tions ; that large quantities of P.V.C.-covered wires 
and cables have already been used for defence work 
in the air, on land, and at sea; and that practice 
has already proved where it can be used and where 
it is not a suitable substitute for other materials. 

In the same way as the raw materials for the 
manufacture of P.V.C.-covered wires and cables are 
still controlled by the Plastics Controller of the 
Ministry of Supply, so the finished products are now 
controlled by the Cable Planning Officer of the 
Ministry of Supply, and the regulations issued by 
his department state clearly where rubber has to 
be used and where P.V.C. shall, or shall not, be 
used, so that only confusion can be caused by the 
existence of any private advisory body. The note 
further states that P.V.C. cables and flexibles will 
give satisfactory service under most conditions as 
substitutes for war emergency rubber cables for 
general wiring work. This statement, which does 
not mention the excellent properties of P.V.C. for 
a great number of applications, is likely to create a 
wrong impression. It is common knowledge that 
a war emergency rubber cable has not all the good 
properties of a peace-time rubber cable, so that 
readers may be led to believe that a P.V.C. cable is 
an inferior product which is only good enough for 
war-time conditions as a short-life cable. 





| any one of these last spaces into five, and set off one 
| of these fifth parts backwards from 85 deg. 25 min., 
we shall have the desired point at 1,024 divisions from 
| the arc from 0 deg.” 

Finding this method “tedious in the extreme,” 
Edward Troughton (1753-1835) in 1785 decided to 
experiment with a new method, believing that “ of the 
different branches of our art, that of turning alone 
seemed to me to border on perfection.”” The surface 
of the circle which was to receive the divisions, as well 
as its inner and outer edges, were turned in the most 
exact and careful manner. A slightly tapered roller 
was made to press against the rim of the circle, and 
was so adjusted that a diameter of the part in contact 
with the circle revolved once in 22 deg. 30 min. The 
roller was divided into 16 parts, so that each corre- 
sponded with an angle of 1 deg. 24 min. 22-5 sec., or 
1/256th part of the circle. The whole was so adjusted 
that when a mark was made across the roller and the 
— of the circle, after 16 complete revolutions, the 
roller returned to its original position. Two micro- 
scopes were used, one to view the circle and one to view 
the graduations on the roller, and a mechanical device 
was employed to make dots of a uniform size near the 
extreme edge of the circle. 

One microscope was now set upon the first division 
of the roller and the first dot was made, and this was 
continued until 256 dots had been spaced round the 
circle. By means of two micrometer microscopes, 
placed first at opposite ends of a circle diameter, then 
at 90 deg., 45 deg., 22 deg. 30 min., 11 deg. 15 min., 
5 deg. 37 min. 30 sec. and 2 deg. 48 min. 45 sec., then, 
as they cannot be brought nearer, at 4 deg. 13 min. 
7-5 sec., the errors in the placing of the dots were 
discovered. From these results, tables were constructed 
of half differences in apparent errors, and from this a 
table of real errors, after which Troughton came “ to 
the third and last part which consisted in using the 





* From the Empire Survey Review, vol. vii, no. 49 
(July, 1943). Abridged. 

+ By “ original circular dividing ’’ is meant the dividing 
of an original arc on first principles and not by copying. 

t Description of an Engine for Dividing Mathematical 
Instruments, by John Ramsden (1777). 











erroneous dots in comparison with the tabulated errors, 
so a8 ultimately to make from them the true divisions.” 

A sector of four times the radius of the roller was 
secured to the latter with the object of dividing each 
interval of 1 deg..24 min. 22-5 sec. between the dots 
into 16% intervals of 5 min. each. The sector 
having a mechanical advantage of 16 to one, was divided 
into 16 spaces of 1 deg. 20 min., and similar spaces 
were divided into eight parts of 10 min. each. The 
microscope, which was fixed with respect to a mech- 
anically operated cutting tool, was brought to zero 
and set on the first dot. The sector, the radius of 
which was adjustable, was so set that while the main 
frame was carried along the circle to the next dot 
(making due allowance for any error in the position of 
the latter) the sector moved through exactly 16] 
intervals. This having been achieved, 16 graduations 
were ruled as each graduation of the sector was brought 
coincident with the wires of the sector micrometer. 

By verification and correction at every interval, any 
erroneous action of the roller was prevented from 
extending its influence to any distant interval. This, 
then, was Edward Troughton’s method, which he 
described briefly as “‘ Dividing by the Eye.” He goes 
on to say: “ The number of persons at all capable of 
dividing originally have hitherto been very few; the 
practice of it being so limited, that, in less than twice 
seven years, a man could hardly hope to become a 
workman in this most difficult art.” He concludes : 
“It is somewhat more difficult to give a comparative 
estimate of the time which the different methods of 
dividing require. I know that thirteen days of eight 
hours each are well employed in dividing such a circle 
by my method; about fifty-two days would be con- 
sumed in doing the same thing by Bird’s method ; and 
I think I cannot err much when I state the method by 
adjustment, supposing every dot to be tried, and that 
two-thirds of them want adjusting, to require about 
one hundred and fifty of such days.” For this work, 
Edward Troughton was elected a Fellow of the Royal 
Societies of London and of Edinburgh ; in addition, he 
was awarded the Copley Medal of the Royal Society of 
London. 

From a consideration of what has gone before, it 
will be apparent that the theory of original dividing 
was worked out for sectors rather than for complete 
circles, and that the great artists to whom these 
developments were due did not spare themselves in 
their efforts to improve the accuracy of their dividing 
or delegate such important work to subordinates. Not 
without reason did Edward Troughton exclaim: “I 
will now dismiss this method of dividing, with observ- 
ing that it is tedious in the extreme; and did I not 
know the contrary beyond a doubt, I should have 
supposed it to have surpassed the utmost limit of 
human patience.” 

Small instruments could not be divided by these 
methods, and it was usual to employ a method of 
copying. The centre of an original circle was marked 
by a hole into which a pin could be fitted. The circle 
to be divided was centred around this pin and a steel 
straight-edge was made with a right-angled notch, the 
apex of which was exactly in line with the edge. The 
notch was pressed against the central pin and the 
straight-edge was made to coincide with a graduation 
of the original circle, when the dividing knife was drawn 
across the undivided circle in contact with the knife- 
edge. Great manual skill and concentration were 
required and the accuracy of the original circle was 
largely lost in the process. 

Meanwhile, a considerable demand had arisen for 
small portable instruments with dependable divid- 
ing, and it was soon realised that this could best 
be met by means of some form of automatic dividing 
engine that could be relied on to give uniform results. 
Henry Hindley had already, about 1740, given a lead 
in this direction, and for the next hundred years the 

was almost continuous. The problem was 
not now one of original dividing but of finding a means 
of rapidly copying original dividing and transferring it 
without undue loss in accuracy to small circles. 

It must not be thought that all progress in original 
dividing and in the construction of dividing engines 
ceased about 1850, as, although little has been pub- 
lished in the intervening period, great progress has 
been made during this century ; not so much in the 
dividing of circles of large diameter as in finding means 
to produce very large numbers of small circles in which 
every graduation is correctly placed to much less than 
a single second of arc. In this work this country has 
not lagged behind. 





TRACTOR-FUEL EconomMy.—A leaflet issued by Messrs. 
David Brown Tractors, Limited, in support of the fuel- 
economy campaign of the Ministry of Agriculture and 
the Ministry of Fuel and Power contains much useful 
advice on how to avoid wastage of tractor fuel. Hints 
on driving and on the maintenance and care of tractors 
and implements are included. Copies of the leaflet are 
obtainable, gratis, from the firm. 













236 


LABOUR NOTES. 


In the course of her presidential address to the Trades 
Union Congress at Southport last week, Dame Anne 
Loughlin said that the association of organised labour 
in the united effort to win the war was not to be used 
for the purpose of suffocating the deep aspirations of our 
own people for a fuller and freer life. They might be 
prepared to co-operate with other parties in social, 
economic, and industrial changes in accordance with 
their Socialist aims. They were not prepared to asso- 
ciate themselves with these parties to frustrate or post- 
pone these changes. During the war, the principles 


of social and economic organisation for which their | 
| 


movement stood had been vindicated. We were to-day 
living and working in what was for many purposes a 
socialised economy. Many local authorities were mak- 
ing plans for the re-building of “ blitzed’ cities, but 
unless the Government speedily did something with the 
Barlow, Scott and Uthwatt reports, it would be little 
more than planning. 


ENGINEERING. 


amendment relating to sections 5 and 6, and urging the 
General Council to continue to pursue its present policy. 
According to the mover, the Congress desired the repeal 
of the whole Act and not merely clauses 5 and 6. 


The adoption of the section of the General Council’s 
report dealing with post-war reconstruction and the 
| transition period was moved by Mr. J. Brown. The 
report stated that the object of the transitional policy 
must be to ensure the transfer of resources from the 
uses of war to the uses of peace as speedily as possible. 
Control over prices, production, distribution and con- 
sumption must continue as long as circumstances 
| required, and it would be difficult—if not impossible 
|to maintain controls over a comprehensive range of 
economic life without imposing some measure of control 
over labour itself. 


| 








In industry Mr. Brown said, there would be no | 


sudden and adequate.supply of raw materials. Control 
must continue, and in that control, the trade-union 





_ A resolution calling for an intensification of produc- | movement must have its rightful place. The trade 
tion in vital war industries was submitted on behalf of | unions must be prepared, at the same time, to accept 
the Amalgamated Engineering Union by its President, | restraints 
Mr. Tanner. It laid down the following six points :— | : 
(1) Direct allocation of contracts through the Regional | 
Boards. (2) Compulsory establishment of production | 5 ac ; 
committees including representatives of scientific and | Government to make clear its policy in relation to post- 
technical staffs. (3) Extension of systems of payment | W4r social and economic affairs, and asked the Congress 


The resolution was adopted. 


by results with a guarantee that rates will not be cut to outline a general plan for the post-war reconstruction 


through increased output. (4) Replacement of mono- | of the industries of the country with specific regard to 


Another resolution which was adopted urged the | 





poly representation on Government control boards by 
independent chairmen. (5) More canteens and im- 
proved transport facilities. (6) Extension of the part- 
time system, more nursing schools, better shopping 
facilities, equal pay for equal work, and more rapid 
promotion for women. 


Moving the resolution, Mr. Tanner said that one of 
the chief complaints was that the Regional Boards were 
not being used in the manner indicated. The Supply 
Departments went over their heads in the allocation of 
contracts. The chaotic state of sub-contracting was 
due in large measure to the fact that the Boards did 
not have the powers it was originally suggested they 
should have. Referring to the clause in the resolution 
dealing with payment by results, Mr. Tanner expressed 
the opinion that, where there was good organisation in 
an industry or a factory, the unions had no need to 
fear the system. After discussion, the Congress decided, 
with the consent of the mover, to refer the resolution 


the maintenance of full employment; the degree of 
national ownership or control to which each industry 
shall be subject; the extent to which the supply of 
|raw materials, the output of finished goods, prices, 
| standards of quality, etc., shall be subject to public 
| control and direction; and the place and responsi- 
| bility of trade unions and the Trades Union Congress. 





In a resolution calling for amendment of the Essential 
| Work Order, submitted on behalf of the Furnishing 
Trades Association, it was urged that the term “ serious 
misconduct ’’ should be more precisely defined. Oppos- 


|General Workers’ said that his union was strongly 


against any code of offences which could be regarded 


}as final in dealing with cases of alleged misconduct. 


At present, they had machinery through which repre- 
sentations could be made on such matters. Similarly, 
they should not lay it down that, in every case, prosecu- 
tions should take place when there was a refusal to | 





to the General Council. 


Mr. Ernest Bevin, the Minister of Labour and 
National Service, alluded to the subject of demobilisa- 
tion in an address to the Congress. The Government 
he said, had accepted one principle, and that was that 
length of service should be the criterion for demobilisa- 
tion. It would not submit to calls for key men and | 
to the kind of thing that meant everybody pulling wires | 
one way or another. Industry would have to adapt 
itself to the conditions, if it could not get the men it 
wanted immediately, just as it had adapted itself to 
war conditions. 


That, Mr. Bevin continued, raised the question of 
reinstatement. Existing legislation had left out of 
consideration the man who volunteered. He had been 
directed by the Cabinet to revise the legislation and | 
strengthen it and to adapt the machinery to carry it 
out, and he invited the General Council to co-operate 
wholeheartedly in working out the new plan. He 
invited the employers also. Whatever law was carried 
would be no good unless it had their backing. 





An interesting discussion took place on a resolution 
asking the General Council again to consider the demand 
of last year’s Congress for legislation providing that 
where, in any concern, a substantial proportion of the 
employees of any class are members of a bona-fide trade 
union, appropriate machinery shall be set up for 
settling disputes by trade union negotiations. Mr. B. 
Smith, of the Association of Scientific Workers, Mr. 
C. R. C. M. Hammond, of the Bank Officers’ Guild, Mr. 
H. Levitt, of the Guild of Insurance Workers, and Mr. 
T. W. Agar, of the Supervisory and Engineering Tech- 
nicians all took part in it, and complained strongly of 
the efforts of employers to prevent the growth of trade 
unionism. Mr. Agar said that there were bachelors of 
science and men with very high technical qualifications 
working for 3/1. 10s. a week. “When you consider 
that,”’ he added, “ you will understand why there are 
complaints about a shortage of technicians.’”” The 
resolution was carried. wet 

A composite resolution was adopted unanimously 
complimenting the General Council on the policy it 
had followed in the matter of the Trade Disputes and 
Trade Union Act, registering strong opposition to the 
attitude of the Government in failing to accept the 





carry out the Order. Mr. Deakin suggested that the 
question should be remitted to the General Council, | 
but, on a show of hands, the resolution was carried. 


In the industries covered by the statistics compiled 
by the Ministry of Labour and National Service, the 
changes in rates of wages reported to have come into | 
operation in Great Britain and Northern Ireland during 
July resulted in an aggregate increase, estimated at | 
about 110,000. in the weekly full-time wages of over 
650,000 workpeople, and in a decrease estimated at 
about 4,000/. in those of 225,000 workpeople. The 
industries and services in which rates of wages were 
increased included road transport, railway workshops, | 
the light castings industry, textile bleaching, dyeing 
and finishing, vehicle building, gas supply, and whole- | 
sale and retail distribution. The principal industries 
in which rates of wages were reduced were iron and 
steel manufacture, iron-ore mining, tin-plate manu- 
facture and tobacco manufacture. 


Of the increase of 110,0001. about 55,0001. was due | 
to arrangements made by joint standing bodies of 
employers and workpeople, and 2,000/. to the operation 
of sliding scales based upon fluctuations in the official 
cost-of-living index number. Nearly all the remainder 
was the result of direct negotiations between employers 
and workpeople or their representatives. 





The number of disputes in progress in July was 117, 
involving about 34,300 workpeople. The aggregate 
number of working days lost in these disputes during 
July is estimated at 97,000. Of 108 stoppages which 
ended in July, 41, directly involving 10,800 workpeople, 
lasted not more than one day. 





As was mentioned in these notes a week ago, the 
miners’ leaders are not at all pleased with the award 
of the independent National Tribunal on the subject of 
minimum wage rates for youths and boys employed 
in and about coal mines. In an interview, Mr. Lawther, 


ing the proposal, Mr. Deakin of the Transport and | of power machines. 
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THE PRODUCTION OF MALLEABLE- 
IRON CASTINGS.* 


By J. Roxspureu, A.M.I.Mech.E. 


In a paper, entitled “‘ Malleable Castings,” presented 
by W. T. Evans and A. E. Peace in 1928 to the Leicester 
Convention of the Institute of British Foundrymen, 
there occurs the following statement:—‘. . . In 
this paper the authors will endeavour to convince 
engineers and users of malleable castings that a reliable 
product from both blackheart and whiteheart varieties 
can be, and is being, produced by the application of 
correct methods. ” That statement was mac 
only 15 years ago, but to-day it would be quite true 
| to say that the engineer has every confidence in the 

use of malleable castings for certain applications, if 
their extensive use and variety of application be taken 
as a criterion, provided always that such castings are 
produced under strict scientific control throughout al! 
the stages of manufacture. ; 

The motor-car manufacturers, in particular, have 
| long recognised the uniform quality of malleable cast- 
| ings, and the increased demands on the foundry from 

this source have certainly enabled and encouraged the 
| founders to extend and lay out their plants for greater 
|and speedier production. It follows, too, that during 








| war-time, engineers have been quick to realise the 
| potentialities of malleable castings and have utilised 
|them wherever possible for applications connected 
with the requirements of the Services and also, in some 
| instances, for the replacement of materials, such as 
| Steel castings and forgings. It is interesting to record 
| that, in the last 15 or 20 years, the foundries with which 


| the author is associated have increased their output 


| six-fold or seven-fold : an indication of the progress and 
| development which have been attained. 
In the very considerable tonnage of castings thus 
produced each week, there is a great variety in type, 
| ranging from automobile, electrical, railway, general 
engineering and agricultural applications to castings 
| for armoured cars, lorries, guns, tanks, torpedoes, etc. 
| Further, the methods of manufacture vary from 
| moulding with loose patterns to those involving the use 
It is the author’s intention to 
confine his attention, for the purpose of this paper, to 
certain aspects of the practice in his foundries and to 
the description and illustration of the manufacture of 
certain particular castings. 

Moulding Sands.—The moulding sand provided for 
the moulder in any foundry is of paramount importance, 
and, for many years now, the tendency has been to 
endeavour to institute a scientific control over such 
materials in order to produce better castings, with 
fewer hazards. Up till three years ago, in the author's 
foundries, natural-bonded sands, of the Mansfield 
variety, had alone been used for moulding purposes, 
but since then he has gradually introduced synthetic 


| sand until to-day more than one-third of the output of 


castings is made in this material. With natural-bonded 
sands, the mixture for facing sand was 25 per cent. 
red sand, 75 per cent. old sand, with usually 12} per 
cent. coal dust for heavier castings and less or no 
coal dust for the thin and smaller castings. Tests 
were made on such sands, the results showing 7 per cent. 
to 8 per cent. moisture, 4-5 lb. to 6 lb. per square inch 
green compression strength, and 18 to 22 A.F.A. 
(American Foundrymen’s Association) permeability 
number. The high moisture content and low perme- 
ability of the sand were apt to contribute to certain 
defects in the castings, such as drops, scabs, blowholes, 
etc., and at times, on certain work, the percentage of 
waste was too high, although, generally speaking, the 
results were surprisingly good. The backing sand, 
attention to which is sometimes neglected, although it 


| is as important as the facing sand, showed inferior test 


results. So much excellent work has been carried out 
by such men as Sheehan, Dunbeck and Walker, and 
so much information made available to the founding 
industry, that the author will content himself by re- 
cording, as briefly as possible, his own experiences of 
the use of synthetic sand for malleable castings. 
Synthetic Sands.—Initially it is acknowledged that, 
with synthetic sands, the choice of base sand and the 
selection of proper bonding material is of prime 
importance, and with this in mind the author chose a 
Chelford silica sand for the base sand and bentonite 
for the bonding material. The method of change- 
over from natural bonded sands to synthetic sand 
appears to be a matter for controversy, so the author 
decided to make a complete change-over by removing 
all natural bonded sand from the particular moulders’ 
side and replacing it by a synthetic sand made solely 
from silica sand and bentonite. The sieve tests for 
the two varieties of Chelford silica sand which were 


the president of the Mineworkers’ Federation of Great | available were as shown in Table I, on page 237. 


Britain, said that the award would be of no use what- 
ever in helping to get the young manhood that was 





* Paper, entitled “Some Aspects of the Production 


required to give the nation the coal it needed. While | of Malleable Iron Castings,” presented at the 40th Annual 
the miners would honourably accept the award, they, | Conference of the Institute of British Foundrymen, held 





at least, had the right to say what they thought about it. 


in London on June 26, 1943. Abridged. 
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To begin with, a mixture was made up as follows :— 
100 per cent. silica sand, to which was added 3 per cent. 
of bentonite, the moisture being from 3 per cent. to 
3-5 per cent. Tests taken showed a green compression 
strength of approximately 7 lb. to 8 lb. per square inch, 
with an A.F.A. permeability number of 75 to 80. All 


the moulding boxes on one moulder’s side were rammed 











TABLE I. 
Sieve Test. | Per cent. | Per cent. 
— en Eee | — 

Retained on 10 mesh rs ad 0-00 0-11 
me 20 ,, os : 0-04 0-00 
— « . 2-80 0-60 
40 6-08 1-71 
SO ° 22-60 6-69 
60 és ‘ 22-60 14-50 
70 ,, ae | 3-40 10-74 
so ,, ee oak 28-28 27-34 
90 8-32 20-08 
100 = ,, ne - 1-20 7°73 
pa 200 ,, ad id 3-40 9-32 
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with this material, the castings subsequently removed, 
and the sand knocked out used for backing sand. | 
Each day thereafter a facing sand was provided, made | 
up of 20 per cent. new silica sand and 80 per cent. back- 
ing sand, to which was added | per cent. of bentonite, | 
the moisture being from 3 per cent. to 3-5 per cent. 
Tests gave 6 lb. to 7 Ib. per square inch green strength 


and a permeability of approximately 60. The skin | 
of the castings thus produced was rougher than that | 
obtained by natural bonded sands, and, in addition, the | 


moisture content of the sand was found to be too low 
for 
quickly, and giving difficulty in the ramming process. 
It was then decided to standardise a facing mixture | 
containing 2 per cent. coal dust and 4 per cent. to 4-5 | 
per cent. moisture, and the skin of the castings was | 
excellent, the sand being quite satisfactory to the | 
moulder. 


ractical purposes, drying out taking place too| 











rupture. 


| frequent occurrence of “ pulls ” 


ENGINEERING. _ 


For some time now, synthetic sand, after milling, 
has been put through a disintegrator, and probably this 
has helped to spread the bond as, undoubtedly, it is 
recognised that it is difficult to spread the bond evenly 
over the grains of silica sand and thereby develop the 
maximum effect of the bonding material. It is felt 
by the author, and is also based on observation, that 
this disintegration of the sand has assisted in the less 
on the castings. Such 
“* pulls ” as do occur, however, can be remedied by the 
addition of suitable “ ties,” which, by setting in advance 
of the portion of the casting involved, help to avoid 
In using Fulbond it was soon apparent that 
the sand is more easily removed from the moulding 
boxes than was the case with sand bonded with 
bentonite. 

The density of ramming of moulding sand is another 
important consideration, and for malleable castings it 
was found that synthetic sand could be rammed at 
least three to four times harder than with natural 


| bonded sands, which is a matter of importance when it is 


| moulding. 


No further trouble was encountered due to | 


remembered that semi-skilled labour is used on machine 
With natural bonded sands the ramming 
density must be more carefully controlled, and a 
| greater degree of artificial venting resorted to. One 
matter which requires attention is that sufficient facing 
| sand should be used against the pattern, and that, on 
straight or sloping sides, the facing sand should not be 
| allowed to fall away from the pattern ; otherwise the 
metal will penetrate the backing sand, which is not up 
to the standard of the facing sand. 

By the use of synthetic sand, it has been possible to 
obtain the benefits of a higher permeability, a slightly 
higher green compression strength and a lower moisture 
content and still retain a high quality of casting. 
| Data collected have shown that castings made from 
| sy nthetic sand have given excellent results on machin- 
ing, and rejects from this source vary from practically 
| nil, in some cases, up to 1-5 per cent., although the 
average is less than | per cent. It is always a good 
criterion when the moulder, despite his inclination to be 


the drying out of the sand, as the moulds, except for | opposed to something new, acclaims the use of such 


exceptional circumstances, are cast the same day. 


The | sand, and it has been the author's experience to have 


test figures obtained regularly for this facing sand are | been asked by particular moulders if their sand could 


6 lb. to 7 lb. per square inch green strength and a per- 
meability of 50 to 60. 


be changed over to synthetic, because their workmates 


Frequent testing of the backing | who were using it had made better castings, and, as a 


sand was instituted in order to watch its durability, and | result, had earned more. The author certainly intends 
it was found that, on examination of the facing sand | to develop the use of synthetic sand still further in his 


after removal of the casting, only the surface of the sand 
had been “ burnt,” and there was very little deteriora- 
tion of the sand below the surface. 
important point, and was to prove very helpful subse- 
quently. 
the durability of the sand varied with the size and mass 
of the castings, some backing sand requiring to be recon- 
ditioned after from three to four months, and others 
still giving satisfactory results after a period of up to 
twelve months. 

The reconditioning of the sand is accomplished by 
the removal of all the backing sand from a moulder’s 
side to the mill at the week-end, and an addition of | 
25 per cent. of new silica sand and 1} per cent. of 
bentonite is then usually made. Sometimes the addi- 


tion of new sand is increased, according to the test | of metal. 


results obtained. The backing sand is generally re- 


This was quite an | 


After further investigation, it was found that | 


foundries in the post-war period. 

Metal Behaviour during Cooling.—In order to com- 
pensate for liquid shrinkage and to promote the sound- 
ness required in a casting, it is essential to provide a 
reservoir of hot metal from which the casting can draw 
to fill up the cavities or unsound portions which would 
otherwise result. Where thick and thin sections occur 


in a casting, the difficulties of feeding are increased, 


particularly if the thick sections of the casting, owing 
to the method of moulding adopted, are so placed in 
the mould as to render them difficult of access. It is 
preferable, if possible, when moulding, to for 
the thick section to be above the thin section, so that 
the thick section can feed the thin section, while the 
thick section can itself be made sound from a reservoir 
It often happens, however, owing to vagaries 
of design, that thick sections occur at various points of 


moved for reconditioning when the tests show 2 |b. to | the casting, causing further complications due to the 


2-5 lb. per square inch 
ability af 75 to 100. 
usually gives 4-5 to 5-5 lb. per square inch green | 
strength and a odie + es of approximately 50. 


afer strength and a perme- 


difficulty of arranging for the provision of additional 


ter reconditioning, the sand | | metal to ensure their soundness. 


It will be recognised then that each individual casting 
has its own peculiar characteristics with regard to liquid 


Bentonite Substitute.-—The ete of synthetic | shrinkage, and the necessary measures must be devised 


sand was built up with the use of 
material, 
obtainable. 


but eventually this material became un- | 
Before this lack of supply became immi-| which exist between client and manufacturer, for a 


ntonite as a bonding | to overcome the defects which would result from this 


cause. It is often possible, owing to the happy relations 


nent, many substitute compounds were tried out, but | design to be altered in its initial stages, to assist the 


with little success, until Fulbond No. 1 was introduced, 


since when even better results than with bentonite have | 
‘Second Report of | they vary in shape and size, dependent on the type of 


been obtained. It is stated in the ‘ 





manufacturer to produce a sound casting. 
There are many types of feeders in general use, and 


the Moulding Materials Sub-C vommittee of the Steel | metal used, the design of the casting and the method of 


Castings Research Committee,” published by the Iron | 
and Steel Institute, that “ Foundry experience 
has shown that the ramming, casting and stripping 
properties of the Fulbond mixtures are closely compar- 
able to those of bentonite mixtures, and in reclamation 
plants the ‘life’ of Fulbond is proving satisfac- 
tory...” There are other points worthy of mention 
in connection with the use of synthetic sand for 
malleable castings. With the lower moisture content 
in the sand, it is natural to expect that the metal will 
run better and remain liquid for a longer period, owing 
to the heating up of the mould. Following from this, 
it would appear that “ feeders” are more effective in 
accomplishing their work of producing a sound casting. 
Solidification is delayed, however, and “ pulls,” or 
**hot tears,”” sometimes very fine, appear more fre- 
quently, particularly where thick and thin sections are 
in juxtaposition. This was more apparent when ben- 
tonite was used in the sand, but, since the introduction 
of the use of Fulbond, the occurrence of such “ pulls ” 
has been reduced considerably. This points to the 
fact that the hot dry strength of the sand is lower. 





moulding. They differ, too, in their disposition relative 
to the casting, some being attached to the casting on 
the top or highest point, some on the side or on some 
other pre-determined position, according to the location 
of the different sections of metal, or on the joint or 
joints of the mould. The direction of solidification of 
each individual casting must definitely be studied before 
the disposition of feeders and gates in relation to the 
casting is finally determined. In the control of this 
direction of solidification of the metal in the casting, 
the sections of metal themselves and the heating or 
cooling of the metal due to the materials forming the 
mould, have important influences. 

As stated above, there will be found in general prac- 
tice what are known as “ top feeders,” on the top or 
high points of a casting, “ side feeders,” either on a 
joint of a mould, where they may be “blind” or 
brought through the upper part of the mould, or situated 
in some other part of the mould, apart from the joint, 
and brought through the cope. These types can again 
be sub-divided into what are termed “ running feeders ” 
and “ off feeders.” The distinction between them is 











that with the former, metal is run into the feeder and 
through it into the casting, while with the latter the 


metal runs out of the casting into the feeder. A 
running feeder, therefore, usvally keeps molten for a 
longer period than an off feeder, and, where practicable, 
the former is preferred to the latter, although in 
exceptional cases an off feeder may give the desired 
result. A feeder is essentially a reseryoir of metal, 
which should remain liquid until some time after the 
casting has solidified, thus ensuring that, up to the 
point of solidification of the casting, the latter has been 
able to draw the required liquid metal from the feeder 
to ensure the soundness of the casting. 

Some types of feeders undoubtedly dissipate their 
heat too rapidly, owing to the surface area exposed to 
cooling by virtue of their shape and, in the case of top 
feeders, to their exposure to the atmosphere. In order 
to retard this rapid dissipation of heat and to retain 
the metal in a liquid condition and at as high a tem- 
perature as possible for the requisite length of time, the 
feeder should be designed so that the surface area is a 
minimum for the volume of metal deemed necessary, 
and this bulk of metal should be concentrated where it 
is required. 

It was therefore with very great interest that the 
author studied the paper ‘ Utilising Atmospheric 
Pressure and the Steel Casting,”* published by H. F. 
Taylor and E. A. Rominski. Their work on the feeding 
of castings deals exclusively with steel castings, and 
the author realises that, as steel has a higher casting 
temperature and a shorter freezing range than malle- 
able iron, it would exhibit a different mechanism of 
solidification than the latter when cast into a mould. 
For this reason, he would not presume to discuss their 
work in detail, but would take the opportunity of 
reporting his experiences gained in the feeding of 
malleable castings. The author’s experiments, on a 
practical scale, will probably prove to be of some 
assistance. 

The metal which the malleable founder pours into 
moulds is a white cast iron, which, for blackheart 
castings, usually conforms to an analysis of total 
carbon 2-3 per cent. to2-5 per cent., silicon 0-90 per 
cent. to 1-0 per cent., manganese, 0-3 per cent. to 
0-4 per cent., sulphur, 0-07 per cent. to 0-09 per cent., 
and phosphorus 0-15 per ceat. maximum ; and in the 
author’s foundries is provided from air furnaces, either 
hand-fired, of 7 tons capacity, or pulverised-coal fired 

of 20 tons capacity. Such an iron must be cast at a 
high temperature, approximately 1,450 deg. C., and it 
has a high initial freezing point, a freezing range longer 
than steel and shorter than cast iron, and high solid 
contraction, all of which create problems for the 
foundryman. Another complication, too, is that all 
the metal is of one composition, except for the changes 
which take place in the bath of metal during the time 
the furnace is running out (it may be as much as ? hour 
to 1 hour for a 20-ton heat), and this means that all 
types of castings, thick and thin, large and small, are 
cast with the same metal, although some selection can 
be, and is, made. 

The use of blind feeders has long been in vogue with 
the malleable founder, and such feeders have been 
utilised by the author’s company for 15 or 20 years. 
Three years ago, however, the author conducted a 
special investigation on the feeding of malleable-iron 
castings, and since then the results obtained have been 
used on a practical scale. Like Taylor and Rominski, 
he selected, for obvious reasons, a spherical-shaped, 
feeder, as it had the least surface area for a given 
volume, with consequent less dissipation of heat, and 
it was from this fundamental basis that the author 
developed his subsequent practical applications. At 
the same time, his main intention was to endeavour to 
increase the yield of good castings from the melt by 
reducing the amount of metal used for feeders, and, in 
this, he claims some measure of success, although he 
had in mind at the same time the greater effectiveness 
of such feeders. 

It was evident that, in the past, experience or “ rule- 
of-thumb ” had been the usual guide in the choice of 
a shape or size of feeder, or of its disposition. Even 
to-day experience is the ruling principle, but greater 
thought is now given to each individual casting in a 
definite attempt to reduce the amount of feed metal 
and also to improve feeding. On the other hand, it is 
unwise to “ skimp” feeders too much, because allow- 
ance must be made for variations in the temperature 
of casting and in the composition of the metal. There 
is still no formula established to enable one to calculate 
the size of the feeders required on any particular 
casting, but, as savings have definitely been secured, 
the author’s investigations have justified themselves. 

The fundamentals of good foundry practice can be 
applied to the manufacture of all castings, be they 
made in steel, non-ferrous metals, white cast iron or 
other metals, but each type of metal used presents its 





* Trans. Amer. Found. Assoc., vol. 50, No. 1, page 215 
(1942). See also Foundry Trade Journal, Oct. 15, 22 
and 29, 1942. 
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own peculiarities to the founder in the actual manu- 
facture of the casting. The gating and feeding of malle- > Th T 7 + 
able castings offers an opportunity to the founder to I RODI ( TION OF MA LLEABLE-IRON CASTINGS. 
overcome problems which have been present ever since 
the manufacture of malleable castings was introduced. 

Gating Malleable Castings.—The author has derived 
a great deal of useful information from the perusal of 
a paper entitled “ Gating Malleable and Arma Steel 
Castings,”"* by F. E. Reeves, who describes different | 
methods of gating and feeding used in his foundry, | 
and changes that have been made to reduce the total | 
percentage of scrap. The gating of malleable castings 
is a matter which demands great attention to detail. 
It should be emphasised that white cast iron should be 
melted under proper conditions, and should carry such 
superheat as to enable the foundryman to distribute 
and handle the metal for successful casting. Hand 
ladles of 60 lb. capacity, filled direct from the furnace ; 
bogies, carrying 6-cwt. of metal, subsequently trans- 
ferred into hand ladles or shanks; and shanks of 
1}-cwt. capacity, are used in the distribution and casting 
of the metal. The casting temperature of white cast 
iron is most important, as if it is on the low side, there 
is the danger of misrun castings, while, on the other 
hand, if it is too high, greater liquid shrinkage ensues, 
due to the heating up of the mould. In arranging the 
gating of any casting, it should be borne in mind that 
the metal should enter the mould in a manner to cause 
least disturbance or turbulence, and with speedy 
pouring to fill the mould as quickly as possible. Reeves 
has found that “. . . most slag is formed in the 
mould ...” and“. . . the greater the disturbance 
of the iron, the more slag will be formed.” 

Many devices are resorted to in an endeavour to 
ensure that the iron before entering the mould is clean 
and free from slag, but, despite this, slag occasionally 
makes its appearance in the casting. A strainer bush, 
or grid, at the top of the downgate, with a grid at the 
bottom of the downgate, is one method used» The 
grids should be made from a special mixture of oil sand 
to produce a hard and rigid core which will not wash 
or break, for, if fracture or erosion occurs, the sand is 
taken into the mould. As an alternative to this, the | 
grid may be placed on its side, so that it stands up| 
vertically in the runner between the downgate and the | 
casting. The metal, in this way, passes through the 
grid, as opposed to dropping on to it, thus lessening 
the danger of breakage. “ Spin gates ’’ or “ spinners ” 
are made use of, and gates, where possible, are partly 
cut in the cope so that any dross may rise to the top 
of them, allowing only clean metal to enter the mould. 
Sometimes a back runner is incorporated in the gate | 
so as to impart a spin to the metal. 

The time taken for pouring different moulds has | 
been observed, and improved results have been obtained 
by altering the speed of running. The gating of all 
castings must also be considered at the same time as 
provisions are made for feeding. Where possible, metal 
is run into the feeder which is attached to the casting. 
With some castings, it is only possible to convey the 
metal into the mould through “ V gits,”’ and in these | 
eases the feeders must be located on the castings | 
above these “ gits,” or near them, in order that the | 
castings may be sound where the “gits” join the | 
casting. Naturally, a hot spot occurs where the metal 
enters the mould and feed metal must be made available. 
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Fie. 8. Two Base Castings with FEEpers 
AND RUNNERS. 


which is formed in a core, are so effective, apart from 
the obvious reasons that the metal is protected from 
| the atmosphere and also that a sphere dissipates its 
heat less rapidly. Although not quite analogous to 
Spherical-Shaped Feeders.—It had been the custom, | the introduction of a small core in a feeder to prevent 


in the author’s foundries, to use various shapes of| - | the formation of a crust and thereby permit atmospheric 
feeders according to whether they were top, side | Fic. 7. Hanp-OperaTep MovuLpinG MACHINE. | pressure to be exerted on the liquid metal, as developed 





joint feeders, but, as stated above, where possible, he | by Taylor and Rominski, yet perhaps the atmosphere 
introduced a spherical-shaped feeder or a modification | feed metal used, but also in retaining its heat. The | plays a part, owing to the increased permeability of the 
of this type for the reasons explained. It was found | top feeder used is again spherical in shape, as seen in | “ stop-off core.” 
possible to substitute for the joint blind feeders the| Fig. 2, on page 230. The bottom hemisphere is A malleable-iron feeder, however, does not crust over 
spherical-shaped ones shown in Fig. 1, on page 230, thus moulded and the top hemisphere formed in a core, | 80 quickly as a steel one, but the author has made cer- 
reducing the amount of metal required. The com-| which has a hole in the top through which metal can | tain observations in regard to this matter. On different 
ponent seen in Fig. 1 is a rear-hub casting. Spheres | be added. This core not only “ stops-off” the length of | occasions, for instance, joint feeders from the same 
of varying sizes, ranging from 1} in. diameter up to | the feeder and forms a spherical shape, but helps to | casting have been examined from different casts. In 
5 in. diameter and stepping up in }-in. diameters, were | retain the heat of the feed metal. Fig. 2 is a differential | one case the top surface of the feeder remained liquid 
made, and the most suitable size discovered by sample | case casting, showing, on the left, a top feeder of the | while feeding continued, and the sink hole was visible 
castings which were broken up. Sometimes it was | usual type and, on the right, a spherical feeder. | on the top of the feeder. In another case, a crust half- 
found necessary, while still retaining the bottom half of | The feeder pattern made use of is loose, and consists | an-inch thick hdd formed on the top of the feeder and 
the sphere, to increase the height of the top half by of a hemisphere at the bottom with a block print above, | no sink hole was visible. These two feeders were 
introducing a cylinder | in. or 2 in. long between them. | the length of which carries it through the cope. The | subsequently weighed, and there was no appreciable 
All these types of feeder are mouldable, and the shape of | feeder pattern is withdrawn from the mould, and the | difference in their weight. The crust of the feeder in 
the feeder enables the metal to retain its heat longer | stop off core is inserted in the print to form the top| which no sink hole was visible, was eventually chipped 
and renders feeding more effective. With some cast-| half of the sphere. All cores are made from a stan-| through, and the feeder was found to have sunk 
ings, the bottom half of the feeder can be dispensed |dard corebox and are therefore the same length. | appreciably. In both the feeders, therefore, the metal 
with and a feeder used shaped as a cylinder with a |The core may come level with the top of the box; it | had been withdrawn by the casting to the same extent, 
hemisphere superimposed. Such feeders are useful | may project beyond, or the core may even be placed on | despite the fact that one was frozen over at the top 
when joined to a vertical wall of metal. the top of the box, when, of course, it must be filled up and the other had remained liquid. This behaviour 
Feeders on the top of a casting, in the past, have been | by extra metal, as it is above the level of the mould. | has been noticed quite frequently. 
invariably cut through the cope of the mould and very | If the top of the core comes below the top of the box,| Application of Chills—An account of the methods 
often supplemented by the contents of a bush placed | sand can be rammed above it. | employed to obtain sound castings would not be com- 
above the mould, in order to increase the depth of the| This type of feeder is used on the top as well as on | plete without a reference to the application of chills. 
feeders. The top surface of such feeders is exposed to|the side of castings but not on the joint. These | Generally speaking, the use of chills should be avoided 
the atmosphere and cools more quickly that is desired, | spherical-shaped feeders are very effective and a great | wherever it is possible to obtain soundness in a casting 
and very often the feeders have to be made larger for | deal of metal is withdrawn from them by the casting. | by feeding or by some other means, such as a change of 
this reason. The author introduced a method which | Sometimes only a shell of metal remains, if the metal | design. On the other hand, chills, properly applied, can 
he claims to be quite novel, not only in the saving of | was particularly hot. give successful results. For instance, a thick part of a 
There may be divergent opinions as to the reason casting may not permit of feeding owing to its isolated 
* See Trans. Amer. Found. Assoc., vol. 50 (1942). why such spherical-shaped feeders, the top half of | position, but a chill, suitably placed, may render it 
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location in the machine shop, particularly for mass 
production machining. At times, location points are 


altered by mutual agreement, to accommodate the 
founder’s arrangements for successful feeding of a 


solid. Again the combination of a chill and feeder is 
sometimes practised with good effect. A chill placed | 
at the bottom of a section of metal fed by a top feeder 
may help to reduce the amount of feeding metal 
required, owing to the action of the chill accelerating | casting. C 
the progressive solidification from the bottom upwards.| It is obvious that castings for repetition machining 
Chills, too, are used in cores to solidify some thick section, | must be extremely accurate in regard to dimensions and 
or junction of thick and thin sections, occurring in a freedom from distortion. In order to achieve this 
casting. accuracy within foundry limits, all tackle supplied, 
With thick sections it is often imperative to use chills | patterns, core boxes, moulding boxes, etc., should be of 





in order to ensure that such sections shall be white; or | the highest quality. It is incumbent on the manufac- 
in other words free from mottle and primary graphite. | turer, too, to institute a high standard of inspection at 
It is well known that the occurrence of primary graphite | as many stages as may be deemed necessary during 
in a casting is most undesirable as, after annealing, such | manufacture and to safeguard, finally, that no casting 
a casting is weaker than ordinary cast iron. It is as| be released to the customer which does not reach a 
well to mention, although this is well known to all | definite standard. 

foundrymen, that there is always a danger that the| Floor and Bench Castings —When the number of 
metal will “ kick ” off a chill, causing blowing, the gas | castings required is small or the work is not suitable 
generated being liable to be trapped. Reeves states | for machine moulding, the job is made loose on the 
that “. for good results, chills must be absolutely | floor or bench. In such circumstances thought must 
dry, free of rust, and above all must be properly placed | be given to gating and feeding, and the arrangements 
in mould or core.” Various coatings for chills have} should not be left entirely to the moulder himself. 
been the subject of experiment, but the author ad-| Loose or fixed runners must be provided, and feeder 
vocates the application of a thin coating of a proprie- | pads screwed on the patterns, and suitable feeder pat- 
tary oil compound, which usually consists of dextrin | terns made available. In this way sound eastings are 
and linseed oil. produced and feeders and gates kept within reasonable 

The yield of good castings from the metal melted is | limits as regards size. 

always an important consideration in any foundry,| Machine Moulding.—For castings, for which regular 
and the author has been able, by careful investigation | orders are obtained, and which lend themselves to 
and by resort to the methods outlined, to effect econo- | production on moulding machines, hand and power 
mies in the amount of metal required to produce a| operated machines are utilised, and some examples 
certain tonnage of castings. In the location of feeders | will be described. Fig. 7, opposite, illustrates a hand- 
on the casting, due consideration should be given | operated four-pin lift machine, together with the 
initially to ease of grinding, and as little as possible | pattern and cope for the base castings shown in Fig. 8. 
should be left on the casting at a point easily accessible. | The two castings made in these moulds and the method 
There is quite an art, too, in moulding the “ break off” | of running and feeding adopted are shown in Fig. 8. It 
where the feeder joins the casting. If not properly | will be noticed that the metal enters the mould on the 
moulded, when the feeder is subsequently knocked off | joint, being splayed into each casting, while the feeders 
& piece may be broken out of the casting. The feeders | are located at a higher level on the castings, in order to 
and mouths connecting to the casting should not/| feed a heavy section, these feeders being placed on 
freeze until the casting has completely solidified. | top of cores in order to make this possible. With a 
where possible, feeders should not be attached to the | view to keeping the feeders hot, metal is run into the 
casting at points which are to be utilised later for | feeders through a hole in the cores. 
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Jolt-Squeeze Machines.—Another type of machine 
used in the author’s foundry is the jolt-squeeze machine, 
which accommodates standard sizes of steel moulding 
boxes, 15 in. by 12 in., 17 in. by 13 in., and 17 in. square. 
The boxes are 6 in. deep, but at times frames are used to 
increase the depth. An interesting task undertaken in 
the author’s foundry is a 21-in. torpedo nose piece, the 
moulds for which are made on a similar jolt-squeeze 
machine, but in this case 17 in. square steel boxes are 
utilised. The twin pattern plates and the castings are 
shown in Fig. 3, on page 230. The arrangements for 
running and feeding are illustrated, the top feeders 
being knocked off actually when hot. In Fig. 4 are 
shown the top and bottom parts of the mould ; better 
results on this particular casting were obtained after 
synthetic sand was introduced, as better venting and 
running were obtained. These castings are liable to 
crack, and, as a consequence, every casting is placed 
in an oven as soon as it has set and while it is still red 
hot, in order to avoid this possibility. Such castings 
undergo machining all over the outer surface and are 
subjected finally to a pressure test. 

Jolt Roll-Over Machines.—With larger castings re- 
quiring regular high production, jolt roll-over machines 
have been found to be very successful indeed. In 
Fig. 5, page 230, is shown a typical layout as used 
with such machines. The view shows the roller con- 
veyors from the machines, the moulds being conveyed 
by a transfer bogie on to further roller conveyors for 
casting. The bottom part of the mould is shown cored 
up, while the top part is being turned over previous to 
closing. It should be stated that the core has been 
lightened out and rammed up with black sand, to 
allow for contraction. Moulds already closed and 
clamped can be seen in the background preparatory to 
casting. In Fig. 6, opposite, are shown the outside and 
inside profiles of the casting ; this casting weighs over 
1 cwt. and is the axle housing for a 3-ton lorry. The 
running and feeding arrangements are indicated, and 
many ties are required on such a casting to counteract 
the occurrence of “ pulls” or “tears.” In order to 
facilitate coring up, the cores supplied to the moulder 
should be accurate and should require no attention by 














him whatever, except to saw-cut a tie which cannot be 
placed in the core-box. Each half-core made is placed in 
a cast-iron jig, a partial facsimile of the mould, with the 
joint and bearings accurately machined and the core 
rubbed off to accurate size. In Fig. 9, page 239, will 
be seen the half-core box, two half-cores after jigging, 
and the core jig itself for the axle housing. 

A further illustration of castings produced on a jolt 
roll-over machine is given in Figs. 10, 11 and 12, on 
page 239. In this case, as seen in Fig. 10, two half- 
patterns are mounted on each machine, and two mould- 
ing boxes are used so that each machine can produce 
one complete mould, the two machines being used 
simultaneously and thus producing two complete 
moulds. This casting is a wheel hub for a tank and 
weighs 98 Ib. In Fig. 11 will be seen the two parts of 
the mould, with coring up in progress in the drag. It 
will be noted that in addition to the bore core, there is 
a chamber core, with four outlets, two of which are 
used to carry off the gases. Two views of the castings 
are shown in Fig. 12 with the runners and feeders 
attached. Synthetic sand has again been used for the 
moulds. 

Conclusions.—The author has purposely confined his 
attention to certdin aspects of the production of 
malleable castings, but nevertheless has been able to 
deal in some detail with the use of synthetic sand, gating 
and feeding of castings, and with some methods of 
moulding carried out in his foundry. Such matters as 
construction of patterns and core boxes, coremaking and 
other important considerations must be left perhaps 
for some future occasion. The author hopes that he 
has been successful in directing the attention of the 
reader to the important aspects which he has endea- 
voured to discuss, and to the development work which 
has taken place in recent years in the foundry practice 
associated with the manufacture of malleable castings. 
The engineer has certainly displayed a keen interest 
in the products of the malleable industry, and it should 
always be the founder’s aim, not only to sustain it, but, 
by virtue of the maintenance of quality of casting and 
by the introduction of further improvements, to 
enhance that interest. 





NOTES ON NEW BOOKS. 


Electro-Plating. By Samus Friiup, A.R.C.Sc., and 
A. Duptsy Wem. Fourth Edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 15s. net.] 

Bors authors of this work, which consists of a survey 

of modern electro-plating practice, are well known in 

their chosen sphere ; Mr. Field, who is a past-president 
of the Electro-Depositors’ Technical Society, was for 
many years Head of the Chemistry Department at the 

Northampton Polytechnic Institute, London, while Mr. 

Weill is technical director of Messrs. Grauer and Weil, 


Limited, manufacturers of electro-plating machinery | 


and equipment, London. The present fourth edition 
of their book has been revised and considerably en- 


larged, among the subjects dealt with at length being | 


chromium plating, which has made much headway 


since the publication of the third edition ; the electro- | 


deposition of tin; and processes for the filtration of 
electro-plating solutions. Moreover, a separate chapter 
on the testing of electro-deposits has been included as, 
of late years, methods of test have acquired a new 
significance in connection with the establishment of 
specifications over a wide industrial field. In addition 
to dealing with the newer developments in the art of 


electro-plating, the authors have revised and enlarged | 


the first chapter in the book, headed “ Fundamental 
Principles: Chemistry and Electricity,” for, as they 
rightly state, a thorough grasp of the theoretical aspects 
of electro-deposition is necessary before success can be 
achieved in practice. The two final chapters deal with 
“ Allied Processes” and “ Metal Colouring,” respec- 
tively, and in the former a brief account of the anodic 
oxidation process for the protection of aluminium is 
given. No mention, however, is made of similar pro- 
cesses for the protection of magnesium. Thisis probably 
due to limitations of space or to the fact that work on 
such processes is still proceeding and, so far, few of 
them have entered the ordinary commercial field. 


The book achieves its main object, which is to pro- | 


vide the practical plater with a review of, and to 
stimulate his interest in, modern methods of electro- 
deposition. 





THE LATE Mr. W. P. DicBy.—A memorial service for 
the late Mr. William Pollard Digby, who was a partner 
in the firm of Messrs. Heap and Digby and a member of 
the Association of Consulting Engineers, will take place 
at 3.30 p.m., on Saturday, September 25, at Lyndhurst- 
road Congregational Church, Hampstead, London, N.W.3. 
The service will be conducted by the Rev. C. Stanley 
Herbert, and Professor J. H. Baxter, M.A., B.D., Instr. 
Cdr. R.N., of St. Andrew’s University, will give the 
address. Mr. Digby died on July 5 and an obituary 
notice appeared on page 34, ante. 
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** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 

is stated in each case; where none is mentioned, the 

Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 1s. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed” is appended. 

Any person may, at any time within two mowths from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


INTERNAL-COMBUSTION ENGINES. 


552,725. Liquid-Fuel Injection. Joseph Lucas, Limited, 
| of Birmingham, R. J. Ifield and E. A. Watson, of Bir- 
mingham. (4 Figs.) October 17, 1941.—The inven- 





tion is a means for liquid fuel injection for prime movers | 
of the kind having a pump driven by the prime mover | 


and a delivery nozzle to which the fuel is supplied by 
the pump. When the prime mover is set in motion by 


to enable an adequate delivery to be obtained from the 
|} pump to ensure prompt and effective starting of the 
prime mover under its own power. The object of the 
| invention is apparatus to provide an adequate quantity | 
| of liquid fuel to the prime mover in the starting operation. | 
| A hollow cylindrical accumulator has within it a piston bd, | 
which is loaded by springs c. At one end is an inlet d/ 
| connected to the normal fuel supply pump driven by | 
| the prime mover and also an outlet f connected to the 
} delivery nozzles. The outlet / is controlled by a valve A. | 
| which consists of a disc to abut on an annular seating | 
around the outlet and having an operating stem j which 
| extends from one side of the disc and passes through a 
| bore in the piston 6. The end of the stem remote from | 
tle dise ig provided with a collar & against which one | 
| side of thegpiston can abut for moving the disc away from 


| 
| 











its seating. In addition, a tension spring m is arranged 
to ensure full opening of the outlet f/, one end of this 
spring being attached to the end of the stem j and the 
| other end to an anchorage n on the adjacent end of the 
accumulator. When the accumulator is empty, the 
valve A is held on its seating by the piston b. On setting 


pump to the accumulator moves the piston 6 against 
the springs c. Meanwhile, the valve A is held closed by 
the pressure of the liquid. When the piston b reaches or 
| approaches the end of its movement, it opens the valve h 
| by acting on the collar k. This opening movement is 
| supplemented by the spring m acting on the stem j. 


| The piston 6 now returns under the action of the opposing 
force causing the liquid content of the accumulator to be 
| discharged. At the same time, the pump continues its 
discharge, and the combined discharges are such as will 
|ensure the ample supply of liquid fuel required by the 
| nozzle or nozzles to start the prime mover. The valve h 
| having been opened, will remain open so long as the 


| pump remains in action. On stopping the prime mover 


the force acting on the accumulator piston 6 will cause 
| the latter to reclose the valve h, and thereby put the 
| accumulator in condition for a repetition of the action 
when the pgime mover is again set in motion. (Accepted 
April 21, 1943.) 





AERONAUTICS. 


552,728. Air Brake for Aircraft. Short Brothers 
Rochester and Bedford), Limited, of Rochester, and R. 
MeVie, of Rochester. (4 Figs.) December 4, 1941. In 
| this invention, 4 is the portion of the wing bordering 
| upon the trailing edge which is formed by the extension 
|flap 5. The extension flap carries a longitudinal lay- 
| shaft 6, levers fixed on which are connected at their 
free ends by links to the free ends of levers 9 fixed on 
La torque-shaft 10 parallel with the lay-shaft 6. The 
| torque-shaft 10 carries further levers, which are con- 
| nected by links 12 to the free ends of arms 13 fixed 
| to the brake flap 14, and the arrangement is such that 
when the lay-shaft 6 is rocked, pivotal movement is 
| transmitted therefrom through the torque-shaft 10 to 
the brake flap arms 13, causing the brake flaps 14 to 


pivot about their hinges between the closed and open 
positions. The lay-shaft 6 is operated by a rod connected 
to a lever 17 thereon, and the opposite extremity of the 
rod carries a bow] 18 arranged to work in a guide-slot 19 
formed chordwise in the wing 4. When the extension 
flap 5 is moved outwardly in relation to the wing, for 
example, for the purpose of assisting take-off, the bow! 
18 travels rearwardly along the guide-slot 19 and the 
lay-shaft 6 is not actuated. The extent of the movenw:;t 
of the extersion flap 5 is approximately through an an,:\- 
of 17 deg. When the extension flap is moved farther ot 
for the purpose of assisting landing or surfacing of the 
aircraft, involving a total angular movement of ap 
proximately 26 deg., the bowl 18 is first caused to rix 
into a recess 20 at the end of the guide-slot 19 and 
then acts as a fixed pivot for the rod, which rocks t)}, 
lay-shaft 6 to actuate the brake flap 14, which then 








an electric motor, the speed of rotation is often insufficient 


the pump in motion, the liquid fuel supplied by the 








($52,728) 





moves to the fully-open position when the ext« nsiv: 
flap attains its fully extended position (see Fig. 2 
Although the movement of the brake flap 14 is derived 
automatically from that of the extension flap 5, the 
former is not brought into operation unless and until 
| the extension flap is moved beyond the take-off position 
In order to prevent the brake flap 14 from falling 
open under its own weight, a stop 22 on the lay -shaft 
| operating-rod is arranged to abut againstthe upper 
| surface of the extension flap, and a spring is fixed to the 
eXtension flap forward of the stop 22, So léng as the 
relative positions occupied by the operatfng-rod and 
extension flap remain unchanged by any action of the 
operating-rod, the linkage mechanism is prevented by 
the stop from moving under the weight of the brake flap 
When the bowl 18 reaches the end of the slot 19 and 
| rises into the recess 20, the spring will be able to pass 
under the stop 22 on continued downward movement 


of the flap into the fully-extended position. (Accepted 
| April 21, 1943.) 
MISCELLANEOUS. 

552,515. Rubber-Masticating Machine. David Bridge 


|and Company, Limited. of Castleton and J. Brown, of 
| Castleton. (12 Figs.) January 21, 1942.—The machine 
| is of the enclosed type which has a heavy floating weight 
|such as are used for masticating rubber or for mixing 
|rubber compositions, synthetic resins, floor-covering 
| compositions and plastics. The mixing machine shown 
has two interconnected cylindérs a', a? in which coupled 
| spiral rotors b', b? work, one in each cylinder. A loading 
weight c fits into the feeding throat of the machine and 
i 
| 


| 


| 
| 
| 
| 
| 





(662.5%) 


below the weight is a door d for emptying the contents 
on completion of the treatment. In the internal walls 
of the cylinders are cut grooves, and similar grooves are 
machined on the loading weight and the door. Corre- 
sponding grooves are cut in the effective surfaces of the 
rotors b', b? which are of the type used in the “ Bridge 
Banbury ” mixer. The grooves prevent slip and ensure 
a tearing and disintegrating and a very thorough mixing 
action on the material between the rotors and the 
eylinder walls. (Accepted April 12, 1943.) 
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FLOW-CONTROL WEIR AT 
NIAGARA FALLS. 


In two illustrated articles published in ENGIN- 


eRING, vol. 125, page 418 (1928), and vol. 127, 
page 133 (1929), entitled The Preservation of 
Niagara Falls,” it was recorded that the Horseshoe 
Falls on the Canadian side of the Niagara River 


vere concentrating their flow and, in consequence, 
the rate of erosion at one particular spot was form- 
ing a notch which drew water away from other parts 
f the crest of those Falls as well as from that of the 
American Falls on the United States bank of the 


iver. A report which had been issued towards the 
end of 1927 by the Special International Niagara 
Board was also discussed, more particularly in the 
of this report 
embodying a recommendation that submerged weirs 
should hb 


1929 article, one of the main findings 


built in the river bed upstream of the 





Falls, and some complementary excavation under- 
taken, with the object of distributing the flow more 
evenly over the crests of both Falls. Some of the 
recommendations of the Board, as briefly outlined 
above, have now been given effect to by the con- 
struction of a long submerged weir above the Falls 
and we accordingly supplement the two articles 
mentioned above by a description of what has been 
done. 

The problem involved was to determine how much 
water could be drawn from the river above the Falls 
for power purposes and how best the remainder could 
be distributed over the crests to improve their scenic 
beauty which, as is well known, is a definite com- 
mercial asset from its influence on the tourist traffic. 
Early in the Twentieth Century a joint international 
body reported that the maximum diversion of water 
for power purposes should be taken as 64,000 cusecs, 
this amount being stated to be approximately 37 per 
cent. of the low-water flow. At the time our first 
article was written, the power diversion water 
amounted to 56,000 cusecs, which was not very 
short of the recommended maximum, but by an 
international agreement, arrived at early in 1942, 
it was decided that, in view of the additional power 
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needed for the war effort, the former maximum was 
too The works just completed accordingly 
provide for an increase in the supply from the 
river for power purposes from 56,000 cusecs to 
82,500 cusecs, this total being divided into 50,000 
cusecs for the Ontario plants and 32,500 cusecs for 
the plants on the United States side of the river. 


low. 


This increase clearly left less water to flow over | 


the two crests and, it was equally evident that, if 
the appearance of the whole scene were not to be 
ruined, what was left distributed more 
evenly between them. 

The new works consist, in the main, of the build- 
ing of a submerged weir 1,500 ft. long extending in 
a straight line across the river from a point abou 


must be 
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International Railway Company, situated some 
600 ft. from the crest of the Falls. A large, and 
more modern, power station is that of the Ontario 
Power Company, which is situated just below the 
Horseshoe Falls and is readily identified on the right 
in Fig. 1, by its flat roof and the disturbance caused 
by its tailrace. All these stations have their intakes 
on the river above the Falls, as also has the Queens 
ton-Chippawa station which is situated some seven 
miles downstream, the intake for this station being 
at a point two miles upstream of the Horseshoe Falls 
and the water being conveyed to it by a canal about 
12} miles long. None of the American power plants 
is visible in Fig. 1, neither is the main intake canal 


t and the tunnel which supply them, these being situ- 


400 ft. from the Canadian bank to another about | ated well upstream beyond the point of Goat Island. 
500 ft. from an artificial island which has been It may be assumed, from the appearance of the 
created nearly in the centre of the river; that is, | Falls in Fig. 1, that the volume of water passing over 
just within the International Boundary on_ the | them is still sufficiently imposing, but the photograph 
American side. The site of the weir relative to! there reproduced must have been taken at a period 


NraGarRA Faris, Looxine Sours. 


the crest of the Horseshoe Falls is indicated by 
the dotted line in the top left hand corner of Fig. 1. 
The right hand bank, curving round into the back- 
ground in this illustration is the Canadian shore. 
The large wooded area in the centre is Goat Island, 


of high flow. At low flows there are large areas of 
exposed rock on the Canadian flank of the Horse- 
shoe Falls, while on the Goat Island flank the flow 
over the crest, seen in Fig. 1 as broken up into 
isolated jets comparable in volume and appearance 


in the United States territory and divided by a/ to. the slender waterfalls on some of the Norwegian 


branch of the river, terminating in the American Falls, 


from the mainland in the left hand bottom corner. 

It will be noticed that the weir is situated just 
above the beginning of the rapids above the Horse- 
shoe Falls, as indicated by the first line of broken 
water downstream of it. 


the river bed is some 55 ft. Advantage was taken 


lof this drop in the early days of power develop- 


ment to place power stations on the stretch of 
river occupied by the rapids. One of these stations, 
that of the Toronto Power Company, is visible on 
the Canadian bank near the top of Fig. 1 and a 
little to the right of the centre. Another station, 


|that of the Canadian Niagara Power Company, is 


situated farther to the right but is largely obscured 
by spray from the Horseshoe Falls. A little farther 
inland is a small power station belonging to the 


These rapids extend for 
roughly three-quarters of a mile above the crest of 
the Falls, over which distance the drop in level of 





fjords, is almost completely interrupted. The water 
passing over the crest of the American Falls, seen as 
a more or less continuous sheet in Fig. 1, is badly 
broken up and diminished at low flows. The high 
column of spray in the Horseshoe Falls marks 
approximately the notch alluded to earlier as being 
the point at which the flow was being concentrated 
before the construction of the submerged weir. It 
may be noted, in connection with spray formation, 
that there is deep water at the bottom of the Horse- 
shoe Falls while at the bottom of the American 
| Falls there are masses of fallen rock. Even with the 
high flow shown in Fig. 1, photographs taken prior 
| to the withdrawal of water for power production will 
| show a markedly greater total flow and a correspond- 
|ingly more impressive spectacle. It is not only 
|with the object of arresting any further 
decline in this direction that the new weir has 
'been constructed; it is also expected to effect a 
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definite improvement in the flow conditions ob- 
taining previously. 

The construction of the artificial island alluded 
to above preceded that of the weir since it was 
necessary In order to provide a base for one of the 
towers carrying the cableway by which the weir was 
laid, the river being non-navigable on account of 
the rapid flow. The other tower is erected on the 
Canadian bank of the river and both towers are 
seen in position in Fig. 2, which is a view taken from 
the American bank of the river looking almost due 
south. The water in the foreground is that branch 
of the river which leads to the channel between 
Goat Island and the mainland. The dark line in 
the background is a causeway extending from the 
island to the upstream tip of Goat Island and the 
strip of water visible above it is that part of the 
river in which the weir has been laid and which 
eventually flows over the Horseshoe Falls. The 
flow of the water in Fig. 2 is from left to right. The 
relation of the island to the river banks and to Goat 
Island, however, can be seen most clearly from the 
plan reproduced in Fig. 3. This plan shows the 
triangulation system of the survey made to deter- 
mine the site of the weir. The lengths between the 
points used for the triangulation, which are all dis- 
tinguished by a triangle containing a central dot, 
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have been retained in order to show the width of 
the river, etc., but perhaps the most interesting 
dimension is that of 2,600 ft. between the centres of 
the outer rails on which the towers are mounted, 
this dimension being practically the length of the 
cableway. The position of the weir is indicated by 
dotted lines. The points P and Q determine the 
centre line of the weir and the position of the island 
on the centre line. 

In considering the construction of the causeway, 
the island and the weir, which was carried out in 
that order, that of the causeway should be dealt with 
first. It will be clear from Fig. 3 that it lies generally 
in line with the river flow and the work had to be 
done in the upstream direction from the tip of Goat 
Island. The depth of water is not great but the 
current is generally swift, approaching in some 
places along the site a speed of 5-25 knots (about 
6 m.p.h.). The total length of the causeway is 
2,254 ft. and the three projections along it mark 


turnouts of a total width of 42 ft., the average width 


of the roadway of the intervening portions being 
12 ft. It is constructed of stone dumped on the 
river bed. A beginning was made by depositing 
the stone from end-dumping lorries at the Goat 
Island tip, these lorries being backed along the 
growing causeway to deposit their loads at the end. 


The fill material forming the road surface was then 
spread and compacted by a bulldozer. This method, 
which is shown in progress in Fig. 4, was followed 
until the first turnout had been completed. The 
lorries could then be run in the normal head-on way 
up to the turnout and there turned round. The 
backing process was then continued until the next 
turnout was reached, and so on. 

The causeway is not level for its whole length. 
A ramp downwards from the tip of Goat Island, 
| which is about 4 ft. 6 in. above the water level, 
extends for the first 200 ft., this ramp being followed 
by a dead level portion of 300 ft., the surface of 
| which is about | ft. 6 in. above the water level. 
From this point to the island, the top of which is 
about 6 ft. 4 in. above the water level, the causeway 
has an upward gradient. In view of the irregular 
| contour of the river bed and the fact that the water 
level is about 8 in. lower at the tip of Goat Island 
| than it is at the artificial island, it is not possible 
to give precise figures for the depth of the causeway, 
| though it is stated that the average depth from road 
| Surface to river bed may be taken as 5 ft. A cross 
| section of the causeway at a point 750 ft. from the 


| tip of Goat Island is shown in Fig. 5, opposite, and 


one at a point 2,000 ft. from the tip, that is, close to 
the artificial island in Fig. 6. The bottom courses 
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consist of stones ranging in weight from 150 lb. | After the completion and filling of the cribs, the | were not new structures, having been used previously 
to 3 tons, the same material being employed, | barrier was carried up to the level of the final | on the construction of Conchas Dam in New Mexico 
but with the addition of from 5 per cent. to 10 per | surface by the heavy stones, the slope of the outer} and Denton Dam in Texas. As will be gathered 
cent. of finer material, for the upper courses, par-| face being maintained and that of the inner face|from Figs. 9 to 11, page 250, the towers are of 


ticularly at the deeper end. 
inclination of approximately 45 deg. 


The sides have an| being reversed so as to give a re-entrant angle. | oblique pyramidal form, one face being vertical 
The surface, | The “‘ interior ” of the island was filled in with stone |and the other three inclined, and are of lattice 


as shown in Figs. 5 and 6, is formed with fine filling | of the same weights as used for the causeway and construction. The height from rail level to the 
stone. In all, 21,000 tons of stone were required. | the surface was finished with a fine stone like that | point of attachment of the cableway is 155 ft. The 


The rate of progress was about 100 ft. of causeway | 


of the causeway. 


The rockfill amounted to 17,000 | dimension 


| 


s at the base may be estimated from the 


per 14-hour day, using from 12 to 14 lorries, each | cub. yds., which was delivered by lorries operating fact that, as shown in Fig. 7, the distance between 


carrying a load of 10 tons, and one bulldozer. It is | 
stated that the method of construction of the cause- 
way proved quite satisfactory. 

As soon as the causeway was completed the con- 
struction of the artificial island was commenced. | 
This is rectangular in plan as shown in Fig. 7.) 
Obviously, since the periphery is constructed of | 
very large stones it is only possible to give approxi- | 
mate dimensions but the surface area may be | 
taken at about 192 ft. by 128 ft. A cross section | 
through the centre, on a line parallel to the cable- | 
way, is given in Fig. 8. From this it will be seen | 
that the rails for carrying the cableway towers lie 
above timber cribs extending to the bed of the 
river. The cribs and rails are 160 ft. long, this 
dimension providing a traverse of the towers of 
about 105 ft. at right angles to the longitudinal 
centre line of the weir. An examination of Fig. 8 
will show that the outer faces of the island are 
formed of much larger stones than the central part. 
This structure represents the walls of a barrier built 
right round the site in order to form, to some extent, 
a cofferdam for the construction of the cribs. Of 
the stones used in this barrier about 25 per cent. 
have an individual weight of 5 tons, and the remain- 
ing 75 per cent. weighing over 3 tons each. The 
barrier was built up to about 2 ft. above the water 
level and was 10 ft. wide at this level. The angle | 





of both the inner and outer faces was about 45 deg. | weir was the erection of the cableway towers. These | were installed on the banked-up side of the “ inner ” 


over the causeway. 
in Figs. 5 to 8 are referred to mean tide level at 
New York City, and illustrate the fall in level down- 
stream. 

The cribs are constructed of 10 in. by 10 in. 
timbers bolted together, the grillage planks being 
10 in. by 6 in. The depth of the crib under the 
rear track, namely, that on the right in Fig. 8, 
is about 15 ft. The front track on the left is tilted 
to take the horizontal component of the load at the 
top of the tower and the depth of the crib is about 
12 ft. on its inner wall and about 16 ft. on its outer 
wall. The cribs are bedded on relatively small 
stone laid on the rock of the river bottom and are 
filled with the same material topped by ordinary 
ballast for packing the sleepers carrying the rails. 
The rails for the tower on the Canadian bank of the 
river are supported on stone-filled trenches. These 
trenches, between 4 ft. and 5 ft. in depth, were 
excavated in the earth of the bank and were lined 
at the bottom with stone slabs above which a stone 
filling carried the ballast and sleepers. It may be 
mentioned here that the tower on the Canadian 
bank is the head tower and that on the island the 
tail tower, the stone for the construction of the weir 
being all delivered from the quarry to a handling 
area at the foot of the head tower. 

The next step towards the construction of the 





The elevations given in feet | the centres of the tracks on which the towers run 


is 76 ft. 10 in. and the spread of the legs parallel to 
the tracks is 46 ft. ll in. The gauge of the rails of 
each track is the standard 4 ft. 8} in. Each tower 
is mounted on four eight-wheeled bogies, the wheels 
having normal treads and flanges. The sleepers are 
very closely pitched. The “inner” rails, relative 
to the cable, as shown in Fig. 8, are set at an angle, 
a condition which will also be evident in Fig. 9, 
The reason for this has already been mentioned. 
In addition, it was necessary to load the “ outer ” 
side of the base of the tower with counterweights. 
The position of these weights can be seen in Fig. 10, 
in which, incidentally, the causeway may be dis- 
tinguished in the right background. About 260 tons 
was placed on the tail tower at this point and about 
275 tons on the head tower. The bare structure of 
each tower weighs 165 tons, but this is added to 
by the weight of the cable gear, the total weight 
of the head tower including such gear as equalisers, 
hoisting machinery, etc., being 215 tons. 

The towers are traversed, to cover the site of the 
weir laterally, by motors on one bogie on each side 
of the base, control being effected from the head 
tower on the Canadian bank. It was important to 
make sure that both towers move simultaneously and 
through equal distances and in order to ensure this 
the numbered arrow-point indicators seen in Fig. 9 
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track on the island. The 11 indicators were pitched 
at 10 ft. intervals so giving a total observed traverse 
of 100 ft. A chequered diamond-shaped target, 
seen on the base of the tower, enabled the position 
of the tail tower along the rails to be estimated, in 
relation to the indicators, from the head tower, the 
numbers on the indicators being distinguishable to 
the operator on the head tower when the view 
across the river was reasonably clear. The erection 


of the towers was not a particularly difficult task. | 


For the head tower an ordinary stiff-leg derrick was 
used, but a similar method for the tail tower was 
impracticable owing to the restricted area of the 
island. For this tower, therefore, a lorry-mounted 
crane was used for the lower members and gin poles, 
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cable for the inspection car was strung between 


10 ft. on the downstream side of the main cable and 
the electric cables were carried in the same way and 
at the same distance from the main cable on its up- 
| stream side. The three cables can be distinguished in 
| the view of the top of the tail tower given in Fig. 11, 
on page 250. The carriage on the main cable was 
provided with tackle, blocks and lifting beam suit- 
able either for a skip or for claw gripping hooks. The 





brackets at the top of the towers at a distance of 
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current at 2,400 volts and a 20-conductor control | motor. The traversing speed was 1,250 ft. per 
circuit cable operated at 400 volts. The electric | minute and the hoisting speed 250 ft. per minute, 
cables were attached to a galvanised wire rope | in.| The total amount of stone deposited was about 
in diameter, and the three were pulled across the 
river together on the 1} in. messenger rope. The | in an average day of 10 hours with a crew of 10 men, 


27,000 tons. About 400 tons of stone were placed 





| 


Occasionally, as much as 500 tons were handled 
in one day by the same men, which do not, of 
| course, include the quarrymen. The total cost of 
| construction amounted to 1,000,000 dols., a figure 
which compares favourably with the estimate of 
1,750,000 dols. mentioned in our previous articles, 
though it must not be overlooked that this esti. 
mate included several supplementary weirs and 
some excavation, chiefly on the flanks of the Horse. 
shoe Falls. On the other hand, the construction of 








ete., for the upper ones. The erection of the tail | skip was intended for handling the smaller stones | the artificial island and its connecting cause way 
tower took 14 working days. | used in the construction of the weir and is shown in | was not originally contemplated. The cost has been 
It will be realised that the stringing of a steel | Fig. 12, page 250. The carrying capacity was! borne in equal shares by the United States and the 
locked coil cable 2} in. in diameter and weighing | 154 tons of stone. The claw sling is illustrated in | Ontario Hydro-Electric Power Commission. 
15-2 lb. per foot run between points 2,600 ft. apart | Fig. 13. This had a carrying capacity of 10 tons,| The project was under the general direction of a 
across a non-navigable stretch of water was not a/and was provided for handling single large stones; | construction sub-committee of the United States. 
simple matter. Communication between the two | that shown in Fig. 13, for example, weighing 9 tons. | St. Lawrence Advisory Committee and the Canadian 
towers was first established by means of a kite, and| The construction of the weir may now be de- Temporary Great Lakes-St. Lawrence Basin Com- 
it may be of interest to note that the line first used, | scribed. A typical cross-section is shown in Fig. 14, | mittee. Superv ision was exercised by the following 
a $-in. hemp cord, broke under the pull of the kite. | on page 250. The depth of water on the site of the engineers: For the United States, “Colonel G. R. 
A second trial with a line of 4 in. piano wire was! weir varies from 7 ft. to 16 ft., with an average | Goethals, formerly District Engineer of the Buffalo 
successful, and by means of it a 4% in. wire was|of 11 ft.; the section Fig. 14 shows a depth of about | District and Mr. R. B. McWhorter. chief engineer 
hauled across, this wire, in turn being used to|12 ft. 3 in. These depths are those obtaining | of the Federal Power Commission ; Major C. Woods, 
pull an } in. steel aircraft cord. Wire ropes of } in., | when the river flow is 200,000 cusecs, of which the | International Relations Division, U.S. Engineer 
# in., $ in. and, finally, of } in. in diameter, were | new permissible maximum draw-off of 82,500 cusecs | Office, Buffalo, with Mr. E. M. Robbins in control 
then successively handled. The j-in. rope was for power purposes is 41-25 per cent. The water | of the field work. For Canada, the Dominion Water 
strung between the bottom of the tail tower on the | surface shown in full lines is the original low flow| and Power Bureau, Department of Mines and 
island and the top of the head tower and was used | level. The chain-dotted line shows the anticipated Resources, was represented by Mr. Norman Marr, 
as a messenger line for hauling across a wire rope | rise in low flow level at the upstream edge of the | chief hydraulic engineer and Mr. C. G. Cline, senior 
1} in. in diameter, this last being handled in a lweir. This rise, it is expected will raise the surface | assistant engineer. Direct responsibility for design 
somewhat unusual fashion. Apparently trouble | of the pool from which the American Falls are fed | and construction was vested in Mr. Otto Holden, 
had been experienced in hauling some of the lighter | by about | ft., an amount which is thought to be | chief hydraulic engineer of the Hydro-Electric Power 
lines across the river since where the bight entered | sufficient to restore the scenic beauty of those Falls. | Commission of Ontario, with Mr. David Forgan, 
the water it was carried as much as 250 ft. down- | The effect on the Horseshoe Falls will be more even | construction engineer and Mr. E. K. Beam in control 
stream. Since the 2} in. main cable would offer a | distribution of the water over the crest; that is,| of field work. We are indebted to the Corps of 
much greater surface to the flow it was decided to the diversion of a greater proportion towards the | Engineers, United States Army, for permission to 
carry out an experiment to determine whether it | flanks, there being an unobstructed channel at each | make use of the drawings from which Figs. 3, 5 to 8, 
would not be better to drag the main cable across | end of the weir. }and 14, have been reproduced, and to the Canadian 
the river along its bed. This experiment consisted! An examination of Fig. 14 will show that the weir | Pacific Railway, London, for the photograph repro- 
of doubling the 1} in. wire rope on itself, one leg | has four distinct sections, and the work proceeded, | duced in Fig. 1. The account is based mainly 
being hauled in the air up the } in. messenger wire | therefore, in four steps. The section marked “ toe | on data appearing in the issue for May 20, 1943, of our 
and the other half being dragged across the river} stone” was proceeded with first, beginning down-| American contemporary, Engineering News-Record. 
bottom. The ease with which this second leg was | stream, that is from the left of the figure. The| The cableway is not intended to remain per- 
handled warranted the adoption of the method for | toe stones weigh from 3 tons to 8 tons and were manently in place, but will be kept in position until 
the stringing of the main cable and other lines. | deposited on a base of sufficient width to give | sufficient time has elapsed to enable a study of the 
It will be realised that the final condition of the | a final top width of 15 ft. when both faces were | effects of the weir to be made. It is not possible, 
1} in. wire was that of a double rope between/ inclined at 1 vertical to 1-25 horizontal. The/| for instance, to determine immediately to what 
the towers, extending between the bottom of the | section marked “core stone” was next proceeded | extent the formation of ice in the neighbourhood of 
tail tower and the top of the head tower, and/ with. This is composed of stones varying in weight | the weir may affect its performance ; neither would 
it was from this double rope that the end of | from 100 lb. to 500 lb., a maximum of 10 per cent. | it be wise to dismantle the cableway until it is cer- 
the main cable was suspended. This end, which | of quarry chippings being, however, allowed. Al-| tain that no additions or modifications are needed. 
terminated in the casting for attachment to the | though not shown in Fig. 14, it should be noted that | Once these points are determined, however, the 
head tower was held just above the water so/|the top of the core stone section was finished with | towers are to be taken down and the island is to be 
that the casting should not be damaged by the | rectangular facing stones weighing from 3 tons to 8 | developed by landscape gardening and left isolated 
river bed. The rest of the cable was submerged | tons, this layer preventing the core stone from being | jn the river, the causeway being removed. This 
during transit. The main cable being thus hauled | displaced during flood flows. The next step was the | Jast reversion to the earlier state of affairs, it is 
across the river, the ends were hoisted to the tops | laying of a facing of small stone on the upstream face | perhaps permissible to observe, may be prejudicial 
of the towers and the tension adjusted so that the | of the core section, which had a slope of | vertical | to the maintenance of the desired head at the crest 
predetermined operating sag was obtained, the/|to 1-5 horizontal. This stone was about 3 in. cube | of the American Falls, due to the partial by-passing 
towers being already loaded with the counterweights | and formed a bed for the upstream facing of the | of the channel between Goat Island and the main- 
mentioned above. The main cable was paid out) weir. This facing was composed of flat rectangular | land by the main river flow. Prior to the con- 
from the artificial island, so that it was necessary | stones weighing from 3 tons to 5 tons. The thick-/| struction of the causeway, such by-passing did 
to transport it across Goat Island and along the | ness varied from | ft. 6 in. to 2 ft. 6 in., a tolerance | occur to some extent for, in spite of the popular 
causeway. As the bridges connecting the mainland | of + 6 in. being allowed. The upstream face was name given to the tip of Goat Island, viz., “* The 
with Goat Island are constructed for relatively light | inclined at 1 vertical to 3 horizontal and the final | parting of the waters,” it seems clear, as far as a 
loads, the weight of the cable was distributed for | width of the top of the weir was 40 ft. It will be | personal limited acquaintance with the island goes, 
transport by winding each end on a separate drum | understood that this dimension and the slopes men- | that there was previously a decided set in the river 
carried on its own trailer, a slack portion of the cable | tioned are nominal figures only. current towards the Canadian bank at this point. 
between the drums allowing the trailers to be towed,| As régard the laying of the weir, the carriage|The causeway, it may be suggested, might be 
tandem-fashion, but with a considerable space | traversing, hoisting, and lowering motions were | widened in places to destroy its artificial contour 
between them, over the bridges. | controlled from the head tower. It was intended | and also “landscaped.” The road along it would 
Once the stringing of the messenger ropes and | that the operator should receive his instructions | give access to the island and would no doubt prove 
main cable had been effected, that of the other cables | from a foreman travelling in the inspection car/as popular as that to the Three Sisters islands 
presented no unusual problems. These comprised | which for this purpose was provided with two-way | lying to the south of Goat Island and connected 
the endless haul rope and the hoist and dump ropes | radio apparatus. In practice, however, this method | to it by bridges. A result of the weir may prove, 
for the main cable, and a cable | in. in diameter, also | was not often employed since turbidity of the water | in time, to be erosion of the Canadian bank, since 
with an endless haul, to carry a travelling inspection | frequently interfered with vision from the inspection | at low water flows there may be a concentration of 
car. Meanwhile the double 1} in. rope was cut at/car. Most of the stones were, therefore, deposited | the stream through the 400-ft. gap. No doubt these 
the tail tower, the leg which had been dragged along | according to instructions received by the operator | contingencies have been carefully considered, but, 
the river bottom was pulled in, and the end of the | by telephone from an engineer using a transit theo-| since Niagara Falls make an appeal to even the 
other leg hoisted to the top of the tail tower. This | dolite at a point about 1,000 ft. downstream of the | most prosaic of engineers, it is likely that interest 
leg then served as a messenger for stringing the| weir. The carriage traversing movement and that/| in their preservation may give rise to speculations 
electric power and control cables. The cables con-|of the inspection car, together with the hoisting | as to how far the measures now taken to ensure it 
sisted of a three-conductor power cable to carry | motions, were effected by a 300-h.p. Westinghouse | will be permanently effective. 
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RADIANT HEATING FOR INDUS.- | terms of a minute or less for lacquers and heat trans- 
TRIAL PROCESSES.* formable paints, and 10 times to 20 times as long for 

’ the oleo-resin types. It must be quite clear that the 

By L. W. ANDREW, B.A., B.Sc., and E. A. C. CHAMBER- drying temperature referred to here is the actual 
LAIN, Ph.D., D.1.C., B.Sc., A.R.C.S. paint temperature. The success of infra-red drying 
ReseaRrcH and development on the utilisation side of | has been due, in part, to the development of the poly- 
the gas industry has always been directed to improving | Merising finishes. While infra-red can greatly reduce 
the efficiency of gas burning equipment, industrial and | the time required for dryin, 
domestic. Fundamentally the problem is to discover | the results are hardly so marked, though still of con- 
ways and means of increasing rates of heat transfer. | 8iderable importance. The three drying processes have 
The major obstacle to progress is the dead film effect | in the past been carried out in convector ovens at 
always encountered in the transfer of heat by convec- | temperatures of 250 deg. to 350 deg. F., the time 
tion between fluid and solid. The high resistance of | required depending on the interval taken for the object 
this boundary layer can only be reduced by high rates | painted to reach the drying or curing temperature, and 
of flow, or compensated by artificial increases in surface | the characteristics of the paint. With thin metal 
area by the use of devices such as fins. Heat transfer sheets this may have been about 30 minutes, but with 
by radiation has no such obstacle. The specialised heavy castings prolonged heating is necessary; for | 








other types of paint | dryin, 


batch type oven the major heat transfer to articles in 
sight of the walls has by radiation. Articles 
shielded from the walls are heated by convection and 
by radiation from work nearer the walls as this becomes 
heated more rapidly. It will be obvious that the oven 
temperature must not exceed the spoiling temperature 
of the paint (this frequently is within 50 deg. '’. of the 
ing temperature), otherwise the work nearest the 
walls will be burned, while the work in the centre of 
the oven may not be dried. This defect in the batch 
type oven is partially overcome by the forced convec- 
tion conveyor oven, but since the walls of this type of 
oven are well insulated to prevent heat losses they will 
reach the circulating air temperature at which the oven 
operates. If, however, the convector oven can be used 
in such a way that articles passing through it are not 
shielded from direct radiation from the walls, the 


requirements of space heating led naturally to the 
development of gas sources of radiant heat, and the 


example, 4 hours for a cast-iron object weighing 14 lb. | conveyor system can be accelerated so that the objects 
Using the very much greater rates of heat transfer by | do not exceed the maximum safe temperature, and 


principles discovered have been applied with success | Tadiation, the times required to heat the objects are | greatly increased rates of heating can be achieved, for, 
to industrial furnaces, while a few specialised processes, | Very much less, and the sheets requiring 30 minutes | in fact, the convector oven has become an infra-red 
such as ink drying, biscuit baking, and fur drying, | in a convector oven can be dried in about 40 seconds, | oven with the added advantage of convected heat 
requiring very high rates of heat transfer, had for many | and the heavy casting in 25 minutes in the infra-red | transfer. The limiting factor is, however, the maxi- 
years relied on radiation from a gas source. Many |fays from a radjant source at 650 deg. F., while by | mum temperature at which such an oven can be 
existing appliances, for example, the steam-tube baker's | using a gas fire as source of infra-red at 1,600 deg. F. | operated economically, and this remains for experi- 

| ment to decide. It is doubtful, however, if this maxi- 





oven, can legitimately be regarded as of the infra-red | the time required for the casting is only 4 minutes. 


type. 
Much work of a fundamental nature has been done 
in the Department of Fuel, at Leeds University, on 


the problems associated with the emission and absorp- 
tion of infra-red radiation, particularly regarding the | 
sources of selective radiation. This, together with the | 
work of the Gas Research Board, has been of great | 
value in the development of gas sources of radiant 
heat. The current demand for very high rates of pro- | 
duction of paint-finished articles calls for a reduction 
in the time required for the curing of paint in convec- 
tion ovens, and the great advantages of radiant heating | 
may be considered as a possible solution to the problem. | 
The experiments described in this paper show that gas | 
has a most important part to play in the development 
of high rates of heat transfer by the use of infra-red. | 
The industry is particularly fortunate in the radiant | 
heat sources available, the result of many years research | 
and experience with gas fires, the medium-temperature | 
panels used in space heating, and the development of 
high efficiency industrial furnaces making the maxi- 
mum use of radiation from hot surfaces. Thus we have 
at our disposal highly efficient apparatus for this work, | 
which is relatively cheap to construct, very robust, 
with high infra-red output over large areas without the | 
use of costly reflectors. All these appliances require 
little or no maintenance. The field for gas-heated | 
radiant sources for paint drying is therefore very great, | 
while the scope in other processes is rapidly becoming 
recognised. The application to heating liquids in glass 
containers and tubes, and the use of high intensity 
radiant heating for speeding up mass production 
brazing and soldering have already been accomplished. | 

Drying Processes.—The chief use of infra-red is at | 
present for paint drying. The large number of different 
types of paints and synthetic finishes makes this drying 
a highly technical subject to be dealt with only by the 
paint specialist, but the three main types of coating 
which require heat may be indicated : (1) Paint in which 
a solvent is evaporated leaving an oleo-resin and a 
pigment ; the oleo-resin must then be oxidised to form | 
a hard paint film. This oxidation, very slow at a} 
temperature of 100 deg. to 180 deg. F'., may be speeded | 
up appreciably as the temperature increases, but the | 
drying process remains comparatively slow at tempera- | 
tures below that at which burning of the resin and | 
spoiling takes place. For example, one paint of this | 
type dried at 200 deg. F. in 2 hours, at 300 deg. F. in | 
10 minutes, and spoiled in 2 minutes at 350 deg. F. | 
before it dried. (2) Lacquers in which a solvent is | 
evaporated and no other change takes place. An/| 
increase in temperature, and in air circulation, assists | 
in the removal of fhe solvent, and this type of paint | 
rarely offers serious problems for speedy drying. | 
(3) Heat transformable paints, in which not only is 
a solvent evaporated, but there is also polymerisation 
of the vehicle, that is, a physico-chemical change in 
which simple molecules combine together to form 
complex molecules of the same chemical composition. 
The process is generally very slow at temperatures of 
100 deg. to 150 deg. F., but above a critical temperature 
becomes very fast indeed. This temperature is less 
than that at which burning and spoiling of the paint 
occurs in a reasonable time. For example, one paint 
of this type required 1 hour to dry at 180 deg. F., 
and only 1 minute at 230 deg. F. The gloss of the 
surface, however, was lost after 5 minutes at 230 deg. F., 
but this 4 minutes interval is a practical operating 


argin. 
These three main types decide the most practical 
drying temperature and drying time at that tempera- 
ture, but generally speaking it is possible to think in 





* Paper read before the Institute of Fuel at Birming- 
ham on Wednesday, July 21, 1943. Abridged. 





Many theories were put forward in the early stages | mum is above 400 deg. F., even with the best type of 
of development to account for these very rapid drying | convector oven. 
TABLE I. | The figures in Table II indicate the time in minutes 
| taken for plates of different thickness to reach 220 
| deg. F. in a convector oven at temperatures from 250 
| deg. to 400 deg. F. when shielded, and when in full view 
| of the walls, and in two types of infra-red tunnel. It will 
| be seen from these figures for the infra-red tunnel that 





Oven temperature, deg. F. | 250 | 300 | 400 | 500 | 600 
| | ' 





Natural convection— | | 












































, | 64-5 5: -2 | 72-2 | 76- : aes . . : : 
Seeman ent. —--| O83 | $3°3 | See | 32:2 | 38-0 | precise timing is very important, for if the heating 
| period is extended the paint will be spoiled. The 
—_ — “= | | — short times with the high temperature panel 
Radiation per cent. ..| 47-7 | 48-1 | 49-0 | 52-0 | 57-4 make the use of such panels difficult for paint A 
Convection per cent. 52-3 | 51-9 | 51-0 | 48-0 | 42-6 | except on heavy objects. With both the medium 
| temperature and the high temperature infra-red tunnels 
TABLE II. 
| 
| | Time in Minutes. Convector Oven. Infra-red Tunnel. 
Gauge No. Thickness. | 
S.W.G. Ins. 
250 deg. F. | 300 deg. F. 400 deg. F. 650 deg. I. | 1,600 deg. F. 
t 
| | Exposed. | Shielded. | Exposed. | Shielded. | Exposed. | Shielded. 
22 0-031 | 2-4 } 6-8 1-4 3-8 0:8 2-2 0-7 _ 
16 0-062 | 4:7 13-3 2-8 7-6 1-5 4-4 1-25 ome 
14 | 0-078 | 5-9 16-7 3-6 9-8 1-9 5-6 1-5 — 
2 0-099 =| 7:4 21-0 4°5 12-3 2-5 7°2 1-9 — 
10 0-125 9-3 | 26-3 5-6 15°3 3-1 9-0 2-5 — 
4 0-25 18-6 52-6 11-2 30-5 6-2 18-0 5-0 0-25 
| 0-5 | 37-2 | 105-0 | 22-4 61-2 12-3 35-7 10-6 0-5 
times. Maxted* states that “ when such results were|the temperature of the air in the tunnel is only 


first obtained they were frequently attributed to some | about 25 deg. F. above atmospheric temperature. The 
catalytic or direct action of the radiation. The B.T.-H. | advantages of infra-red drying are most marked when 
Company demonstrated in 1935 that this was not an | large numbers of the same object have to be treated, 
explanation. Thus, identical enamelled steel sheets | and where each article can pass through the oven with- 
were heated by irradiating in one case the painted face, | out being shadowed by its neighbours from the walls 
and in the other the back surface; similar results| of the tunnel. Simple shapes with approximately the 
were obtained at similar baking temperatures.” In | same surface to weight ratio are easiest to process, and 
order to take full advantage of the high rates of | articles with re-entrant angles require special care so 
radiant heat transfer and rapid attainment of a | that the heating of the shadowed portions by conduction 
higher paint temperature, it is essential that full| will proceed at approximately the same rate as the 
information should be available from the paint manu- parts exposed to direct radiation. 
facturer about paint characteristics and the effects of | Drying Paint on Surfaces Shielded from Direct Radia- 
actual paint temperature. The minimum information | tion—In practice it frequently happens that objects 
needed is :—(a) the drying time needed at different | to be dried have an irregular shape with handles or 
paint temperatures ; and (b) the minimum time in which | other projections which shield certain parts of the sur- 
spoiling takes place at these different temperatures. |‘face; an extreme instance is the drying of petrol cans 
It will then be possible to give the correct practical | which have been painted internally as well as externally. 
margin between rapid drying and possible spoiling of | Heat can only reach the shielded areas by conduction 
the paint. | through the metal, and the temperature rise required 
Convection Heating versus Radiant Heating.—The to bring about curing of the paint must be obtained by 
widespread successful use of convector ovens renders | this means. In the convector oven, which depended 
it necessary to give some analysis of the relative | for its success on bringing the whole article up to tem- 
merits of both convection and radiation heating, | perature, this was no difficulty, as the rate of heat 
since the early enthusiasm for infra-red drying has | transfer through the metal by conduction is ter 
tended to create the impression that convector| than the rate at which heat can be transfe’ from 
ovens will be displaced by infra-red heating. It is | the oven by convection, so that even thick metal objects 
true that many processes now carried out in con-| were uniformly heated, and all surfaces were dried to 
vector ovens can be more quickly and easily per-|the same extent. With the very much higher rates of 
formed by infra-red, but equally true that for others | heat transfer possible with infra-red, the problem of 
convection heating must remain. The work on infra- even heating throughout the metal when shielded sur- 
red has indicated methods of improving convector oven | faces have to be dried becomes important. 
practice. [t is not generally recognised that in a con-| Experiments show that steel up to 0-125 in. thick 
vector oven a major portion of the heat transfer may | shows no appreciable temperature gradient with the 
take place by radiation. Taking as example a metal medium temperature panels at temperatures up to 
sheet suspended in a convector oven so that it is under | 250 deg. F.; with thicker sheets the gradient becomes 
direct radiation from the walls, i.e., not shielded by | noticeable, and is about 20 deg. F. for a thickness of 
another sheet, the relative influence of radiation and 4 in. at 250 deg. F. With the high temperature panels 
convection on heat transfer for a plate being heated | the effect is more pronounced, and with the }-in. sheet 
from: 60 deg. to 220 deg. F. is shown in Table I. heated to 250 deg. F. on the exposed surface in 
For paint drying it has not been usual to operate|9 minutes the internal surface is 50 deg. F. lower. 
with oven temperatures exceeding 350 deg. F., and in a | If a paint requires a temperature of 230 deg. F. for 
— | drying, but would spoil at 270 deg. F., the high tem- 
perature source could not be used if the internal surface 





* Trans. Illum. Eng. Soc., vol. 7, No. 1, page 7, 1942. 
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of an object } in. thick is to be dried, but the medium 
temperature source could be used and this would still 
represent a considerable saving in time over the con- 
vector oven. In a practical test using copal varnish on 


cast-iron cylindrical objects $ in. thick, and 4}in. out- | 


side diameter, it was found that both surfaces were dry 
after 26 minutes in the medium temperature oven, 
whereas the time taken in a convector oven was 
4 hours. In the high temperature radiant tunnels the 
paint on the outside was found to burn within 5 minutes, 
while inside it remained wet. With sheet metal articles 
up to 0-125 in. thick, no difficulty has been experienced 
with either the medium or high temperature infra-red 
tunnels. 

Practical Sources of Infra-Red Rays.—A source of 
infra-red rays is simply one of radiant heat giving radia- 
tion mainly of wavelengths longer than those visible 
to the human eye, i.e., longer than about 7,000 A.U. 
All the familiar radiant heaters, gas fires, gas grills, 
electric fires, electric bulbs, etc., emit nearly all their 
radiant energy in the infra-red region. The practical 
problem is to produce radiation economically, this 
radiation must give a suitable and reasonably uniform 
intensity over the whole surface of the object to be 
heated, and it must be substantially absorbed by the 
surface on which it falls. It has been common practice 
in electric infra-red paint drying to obtain a flux density 
of the order of 3 watts to 6 watts per square inch falling 
on the working plane—this would mean 1} watts to 
3 watts per square inch on each side of a metal sheet 
placed in this plane. The equivalent in terms of units 
normally used by the gas industry is 1 watt per sq. in. = 
490 B.Th.U. per square foot per hour, and therefore a 
total flux density of the order of 750 B.Th.U. to 1,500 
B.Th.U. per square foot per hour is likely to be suitable 
for many paint drying purposes, and this has proved to 
be so in practice for dealing with sheet metal objects. 
Much higher intensities are, however, needed for the 
heating of heavy objects, and it is practical to go as high 
as 100 watts per sq. in. or about 50,000 B.Th.U. per 
square foot per hour, if gas is used as the source of heat. 








TABLE III. 
| _ Effective flux 
Flux density. |  density—heated 
—— + B.Th.U. per sq. ft object at 220 deg. F 
8: per hour.* B.Th.U. per sq. ft 
per hour. 
400 1,600 900 
600 4,000 3,300 
1,000 9,000 8,300 
1,500 25,000 24,300 
2,000 | 63,000 62,300 
| 





* These values include radiation from all directions. For 
example, for a sheet metal plate half this flux density falls on 
each side of the plate. 

These intensities can be obtained either by using sources 
of a large area at a comparatively low temperature or 
a small area at a high temperature. It is possible to 
arrange either to surround the object to be heated 
almost completely by a source of large area or by 
spaced sources of small area, giving a similar total 
radiant heat output. 

Table III gives an idea of the flux density obtained 
if an object is completely surrounded by the source. 
As the object heats up the rate of heat transfer will 
decrease and the last column shows the effect when the 
object has reached 220 deg. F. This fall is insignificant 
when the source temperature is above 600 deg. F. The 
most suitable flux density is determined primarily by 
the rate of heating up required, and for many processes 
the ultimate temperature reached by the object is 
unimportant as it is removed from the source of heat 
long before this temperature is reached. The ultimate 
temperature cannot exceed the temperature of the 
surrounding sources and normally the object will be 
at a substantially lower temperature due to convected 
heat losses. Table III suggests that for normal work 
an adequate reserve of heating is obtained by the use 
of sources at about 600 deg. F., substantially surround- 
ing the object to be heated, and for work at a really | 
high rate of heat transfer surfaces at about 1,500 deg. F. 
would be suitable. This method is the one most easily 
applicable to the gas industry. The electrical industry 
finds it more convenient to use very small sources at 
high temperature, to space them apart and then direct 
the radiation by reflectors on to the object to be heated. 

(To be continued.) 








INSTITUTION OF ELECTRICAL ENGINEERS.—-—The London 
Students’ Section of the Institution of Electrical Engi- | 
neers is now beginning its new session. It is hoped to | 
maintain normal activities, and a programme of meetings, 
visits and entertainments for the coming autumn and | 
winter months is being prepared. The chairman ond 
the 1943-44 session is Mr. J. D. McNeil, B.Sc. (Eng.), 


ENGINEERING. SEPT. 24, 1943. 


| MECHANISED FARMING. 


(For Description see Opposite Page.) 








Fic. 1. Ottver Mopet 2 Comsine HARVESTER. 
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CONTROL OF DiIscHARGE-LAMP LIGHTING.—The Minis- , lamps, and other similar lamps. The Order provides 
ter of Works has issued an Order (S.R. and O. No. 1201 | that, as from September 1, 1943, any private person or 
of 1943) controlling the installation and use of discharge-| firm wishing to install discharge-lamp lighting of 
lamp lighting. The Order relates to the installation of this type must obtain a licence from the Ministry of 


A.C.G.1., and the vice-chairman, Mr. C. C. Barnes. Mr. | new systems of gas- or vapour-discharge lighting of more | Works. Lamps or other apparatus for replacement only 
H. Shorland, B.Sc. (Eng.), is honorary secretary, and Mr. than 10 watts, including low-pressure mercury-vapour | will not be affected by the Order. Application for 
B. Rosenblum, B.Sc. (Eng.), 145, Cotswold-gardens, | fluorescent tubes, high-pressure mercury-vapour dis- | licences under the Order should be made to the Regional 


London, N.W.2, honorary assistant secretary (general). | charge-lamps, high-pressure mercury-vapour fluorescent ' Licensing Officers of the Ministry of Works. 


























SEPT. 24, 1943. 


MECHANISED 


ENGINEERING. 





247 








FARMING. 








HostER 





Grass Pick-Up. 








BaMForp Hay 





LoaDER, ADAPTED FOR LoapING SEcoNpD-CuT SEEDs. 








Fic. 6. 


CANADIAN LAND SurRVEY.—In spite of the war, Canada 
is continuing this summer with land survey work in the 
outlying parts of the Dominion, according to an announce- 
ment by Mr. T. A. Crerar, the Minister of Mines and | 
Resources, in whose department the Geodetic Survey | 
branch is administered. Two groups of triangulation | 
survey parties are converging on the Strait of Belle Isle, | 
one working along the north shore of the gulf of St. | 
Lawrence and the other on Newfoundland. This work is 
expected to be completed in the autumn. Four other’ 
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parties will operate on the north shore of the St. Law- 
rence, on baseline measurements, triangulation, and 
astronomical work. In the north-western Hudson Bay 
area, two parties will be at work, with another party 
farther to the west, establishing, by astronomical obser- 
vations, latitudes and longitudes for map-making pur- 
poses. In the Yukon Territory, the Geodetic Survey is 
undertaking primary triangulation measurements jointly 
with the United States Coast and Geodetic Survey, in the 


‘ vicinity of the Alaska Military Highway. 


MECHANISED FARMING. 


On page 33 of our 154th volume (July 10, 1942) we 
recorded the setting up by the Ministry of Agriculture 
of the Agricultural Machinery Development Board, 
|and the establishment by the Board of a National 
| Institute of Agricultural Engineering at Askham Bryan, 
York. Last week members of the agricultural engin- 
eering industry had an opportunity to see the work of 
the Institute at first hand on the occasion of the first 
annual “‘Open Day.” Among the functions of the 
Engineering Department of the Institute is that of 
assisting the development of experimental machines 
from the “ back of an envelope” stage up to con- 
struction for trial in the field. In the drawing office, 
| drawings of various devices undergoing development 
| were displayed. They included machines for handling 
dung, distributing fertilisers and sowing grass seed, 
some of which were still under construction in the work- 
shops, while prototypes of others were at work or 
|exhibited outside. This department also designs and 
makes equipment for testing tractors. An exhibit of 
dynamometers covered a considerable range of instru- 
|ments, both direct-reading and recording, mostly 
designed and made by the Institute, and ranging from 
some specially designed for the 1930 Tractor Trials, up 
to a pattern designed for use by County War Agri- 
| cultural Executive Committee. The latter is a modified 
| type necessitated by the war-time restrictions on the 
supply of super-hose. The capacity of the instruments 

varied from a low-loading dynamometer, with a range 
of up to 600 Ib., to an arrangement of two dynamometers 
which can measure a pull of 20,000 lb. 

The testing of agricultural equipment is a very con- 
siderable part of the Institute’s work, and is mainly 
| handled by a special section of the staff. A number of 
| tractors which are at present undergoing extensive 
| farm trials were on view, with some of their equipment. 
| Diagrams, observers’ log books and photographs illus- 
trated the way in which the trials were being carried 
out, and the very wide range of farming operations 
covered. Among other machines which have been, or 
are being, tested, are a binder attachment with an 
auxiliary vertical knife for use in laid crops; a tractor 
sweep, specially designed to collect potato haulm ; and 
a lime and fertiliser distributor. There were also a 
double-coulter flax drill and an experimental seed box 
| mounted on a Cambridge roller, to be tried for the 
purpose of sowing grass seed in 3-in. rows. One special 
exhibit covered the handling of silage crops, on which 
special studies of techniques are being made. 
A newly-imported American machine cut the crop, 
picked it up, chopped it and blew it into a high-sided 
trailer towed alongside, in one operation. Another 
outfit combined a tractor with mowing attachment and 
a British-made pick-up, so that one swath was cut 
and the previous one picked up in one operation. 
Other silage implements included a swinging windrower 
made by the Institute on American lines; two cutter- 
blowers; a crop buncher; and a variety of special 
cutter bars for mowing machines. The latter varied 
from one with very close fingers (similar to the American 
Lespedeza bar) to a wide-fingered model designed for 
thistle cutting, which is said to be capable of cutting 
kale. It was quite evident that there is a very wide 
| field for potential development of the agricultural 
|engineering industry in silage-handling appliances 
alone. Another almost virgin field of development is 
| dung handling. The most interesting exhibit here was a 
| tractor dung rake with which the tightly-packed dung 
| from a cattle yard can be pulled out so as to be more 
| accessible for hand loading. This device still leaves the 
| actual loading to be done by hand, but makes it much 
less toilsome, and is simple enough to be used on the 
smallest farm or in the least accessible yard. 

A notable war-time extension of mechanisation 
| is the much wider use that is now being made of com- 
| bine harvesters. The Oxford Institute of Agricultural 
Engineering (from which the present Institute has 
developed) imported the first combine harvester in 
| 1928, and closely sponsored the development of the 
| method in the following years. By 1937 about 100 
were in use: to-day the number is over 1,000, and is 
showing every sign of increasing. An exhibit traced 
the 15 years’ development just mentioned, and by means 
of photographs, samples, etc., gave an interesting 
picture of the wide range of machines now in use and 
the work they are doing. In connection with combine 
harvesting, there was a new small grain drier based on 
the Institute’s original design, which is undergoing 
an extensive trial. 

Other exhibits covered the mechanisation of sugar 
beet and potato cultivation. In connection with the 
| former crop, there was a new seed-shearing machine, just 
constructed by the Institute to American designs. 
Much of the hand work in the early stages of the sugar- 
beet crop arises from the fact that, in its commercial 
form, sugar beet ‘‘ seed ” consists actually of a cluster 
of several seeds. Each cluster commonly produces 
two or three plants, and may produce as many as half 
a dozen, so that very careful hand work is necessary 
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in singling. After “shearing” (which is a kind of 
light milling process) the is smaller and tends to 
produce a very large proportion of single plants. It 
is claimed in America that, when sheared seed is used, 
cross hoeing can be substituted for the normal gapping 
and singling operations and that anything up to 90 per 
cent. of the hese normally needed for work in spring 
time can be eliminated. A beet harvester, working on 
quite a different principle from any previously seen in this 
country, was on view, but could not be demonstrated 
under the prevailing conditions. This machine pulls 
out the beet by the leaves and tops them afterwards. 
The potato cultivation exhibits included a number of 
different planters (all of which have been tested during 
the last year) and two harvesting devices now under test. 
A general notice attached to all the above exhibits made 
it clear that none of them had been specially brought 
for the occasion, but that the appliances shown were 
simply those which had come to the Institute in the 
course of its everyday work. 

The illustrations, Figs. 1 to 6, on page 246 and 247, 
show some of the machines included in the demon- 
stration. Fig. 1 is the Oliver model 2 combine harvester, 
which takes a 5-ft. cut and is driven from the tractor 
power take-off. A similar drive is used with the 
potato lifter, shown in Fig. 2, which is made by Messrs. 
John Deere and Company. Fig. 3 is a close-up view 
of the Fox cutter-blower, which follows the combine | 
harvester and picks up, chops and spreads the straw. 
Fig. 4 shows the Hosier grass pick-up, loading on to 
a special low-loading trailer. An adapted hay-loader, 
loading a trailer with second-cut seeds for silage, is 
illustrated in Fig. 5; this machine is made by Messrs. 
Bamfords, Limited. The same machine is shown in 
Fig. 6, loading a dump lorry. 

In addition to development and testing, the Institute 
is actively concerned during war-time with educational 
work on the care and, maintenance and better use of 
machinery. Over 50 machinery instructors have been | 
trained during the past year for service with County 
War Committees, and they are being supplied by the 
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Institute with a wide variety of educational material. 
Among the particular items shown in this connection | 
were instructional films covering ploughing and potato 
cultivation, pamphlets, diagrams, and lecture notes. 
There is a well-equipped shop in which instruction in | 
tractor repair and maintenance was going on. 











ELECTRICITY SUPPLY TO RESISTANCE WELDERS.—The | 
Electricity Commissioners have asked the British Elec- 
trical and Allied Industries Research Association to 
institute an investigation into the characteristics of the 
load produced by resistance-welding machines, with a 
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view to establishing a scientific basis for coping with the | worthy, Manchester; Lieut. (E.) Frederick Charles 


supply problems involved. 


consumers, authorised undertakers and manufacturers, 
and the research work is now in hand. 


The Association has there-| William Lawson, D.S.C., R.N. ; Francis Ronald Rogers | 
fore set up a committee composed of representatives of | Lovell 


Bristol; Roman Lubanski, London, S8.W.7; 


| James Ernest Macfarlane, B.Sc. (Eng.) (Lond.), Liver- | 
| pool; George MecNee, B.Sc. (Glas.), London, E.14; 
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Francis Elias 


SPECIALISED EDUCATION IN INDUSTRY.—For some | Milton, Kingston-on-Thames ; Archibald Robertson 


time past The Brush Electrical Engineering Company, 
Limited, of Loughborough, has had under review the ( 
education and training of its young employees, and having 
studied the Government proposals outlined in the White 
Paper on post-war educational reconstruction, the board 
have decided to give immediate effect to the recommenda- 


tions for the continued education of young persons in| Are Fou Research-Minded ? 


industry without waiting for the Bill to become law in 
the post-war period. A comprehensive programme has 
been worked out in collaboration with Loughborough 


College, and, by means of courses in the Works School, | United States National Bureau of Standards. 


and at the College, continued education amounting to | 
approximately one day a week is being introduced for all 
girls and boys below the age of 18. Selected young per- 
sons, over 18, will also be given advanced education. 





THe Late Mr. F. 8S. RusseLtt.—We have learnt with 
regret of the death of Mr. Frank Scott Russell, which 
occurred after a long illness at Cheltenham on Septem- 
ber 8. Mr. Russell, who was for many years a prominent 
figure in the refractories industry, was born at Hull in 
1878, and educated in Sunderland. He entered the 
refractories industry in 1900, receiving training with 
Messrs. J. Grayson Lowood and Company, Limited, 
Deepcar, near Sheffield, and the Streetley Lime Com- 
pany, Limited, Worksop. He helped to found the Kelham 
Island Firebrick Company, Limited, Sheffield, and subse- 
quently became chairman and managing director of 
General Refractories, Limited, Sheffield, which firm was 
registered in November, 1913. He relinquished these 
positions in 1939, but retained his seat on the board. 
Mr. Russell lived for many years at Ranmoor Hall, 
Sheffield, and since his retirement from business had gone 
to reside at Cheltenham. He was elected a member of 
the Iron and Steel Institute in 1915 and of the Institute 
of Metals and the Institute of British Foundrymen in 
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Automobile Engine Overhaul. 


Ajrcraft Electrical Engineering. 


Mitchell, Romford; Leonard Moon, B.Sc. (Eng.)| of the North of Scotland Hydro-Electric Board. 


Lond.), Warrington. 





BOOKS RECEIVED. 


Industrial Research : What 
It Means to British Industry. By Str HaRoLp Hart- 
LEY. Watford, Herts.: Sir Hareld Hartley, London 
Midland and Scottish Railway Company. 
Circular 
No. C440 (Superseding Circular No. C44). Polarimetry, 
Saccharimetry and the Sugars. By F. J. Bates and 
others. Washington: Superintendent of Documents. | 
(Price 2 dols.) 
Inited States Geological Survey. Water-Supply Paper 
No. 901. Surface Water Supply of the United States, | 
1940. Part il. Pacific Slope Basins in California. | 
Washington : Superintendent of Documents. [Price | 
50 cents.) 
and also Birmingham and Nottingham Hour Sections to 
Speed up Railways in the Midlands. By J. F. Pow-| 
NALL. 110, Dale-end, Birmingham, 4: Cotterell and | 
Company. [Price 1s.) 
A Practical Handbook for | 
Service and Maintenance Engineers and All Car Owners. | 
Second edition. By A. W. JUDGE. London : 
Isaac Pitman and Sons, Limited. [Price 5s.) 


Sir 
| 


1943-1944. 
Ernest Benn, 
Fleet-street, E.C.4. 


Edited by Basi, H. Tripp. London : | 
Limited, Bouverie House, 154-160, 
(Price 12s. 6d.] 


London: Sir Isaac Pitman and Sons, Limited. 
21s. net.) 


land Bookselling Business,” 


| jection.” 
The Electrician Annual Tables of Electricity Undertakings, | February 24, a paper on “ The Library and Information 
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PERSONAL. 
Mr. E. N. DE NORMANN, C.B., at present Under. 
Secretary, Ministry of Works, has been appointed 


Deputy Secretary, in succession to Sik WILLIAM Lerrcu, 
who is retiring to-morrow, September 25. 


Mr. C. T. Briggs, who recently retired from the 
position of Chief Mechanical Engineer, State Electricity 
Commission of Victoria, Australia, is now engaged ip 
consulting work in Melbourne. 


Mr. A. G. ALLEN, works manager, Aylesbury Division, 
of Messrs. E. K. Cole, Limited, and Mr. N.C. ROBErtTsoy, 
general works manager to the company, have been 
elected directors. Mr. A. W. MARTIN has been appointed 
chief engineer to the company. 


Mr. W. RICHARDS, who was formerly manager for 
Johnson and Phillips, Limited, for the State of Victoria, 
has now been appointed general manager for Australia, 
Mr. F. M. SKINNER is manager for the Sydney area. 


Srmr IAN MACALISTER, who has been Secretary of the 
Royal Institute of British Architects since 1908, is retiring 
in December. 





Sir Henry Barractover, K.B.E., M.Inst.C.£., 
| M.I.Mech.E., who retired from the Chair of Mechanica] 
| Engineering, University of Sydney, in October, 1941 
| and Sir GrorGe Juuivs, B.Sc., B.E., M.I.Mech.E., senior 
partner in the firm of Messrs. Julius, Poole and Gibson, 
consulting engineers, Sydney, have been elected honorary 
| members of the Institution of Engineers, Australia. 





| Mr. J. W. Horton and Mr. J. H. WILviams, joint 
| general managers of Messrs. A. C. Cossor, Limited, have 
| been elected directors, of the company. Mr. Horton 
will continue to serve as secretary, 


| Mr. W. O. ANDREws, A.R.C.Sc., F.LC., has been 
| installed as President of the South African Institution of 
| Engineers for the session 1943-44, in succession to Mr. 
E. G. PauL-RAYNER, M.1.Mech.E. 


Mr. CHARLES C. Rep, at present Regional Fuel Pro- 
| duction Director in Scotland, has been appointed Director 
| of Coal Production at headquarters by the Minister of 


| Fuel and Power. Mr. Reid will take over his new duties 


David Calder on October 1. 


Sim Maurice Denny, Bart., C.B.E., has accepted the 


Spain ; Charles Lacy Hilton, Coventry ; Commdr. (E.) | invitation of the Council to become President of the 
Guy Cedric Hoffman, R.N.; Lt.-Col. Geoffrey Howard | Junior Institution of Engineers for the session 1943-44. 


Sir Davip MILNE-WaTsoN, BartT., LL.D., D.L., the 


to be held at the Institution on Saturday, December 18 


Mr. A. C. EBORALL, M.Inst.C.E., M.I.E.E., who was 
managing director of Messrs. British Brown-Boveri, 
Limited, for 27 years and thereafter chairman of that 
company for 10 years, informs us that he retired on 
June 30 last. His services, in an advisory capacity 
have been retained permanently by the company and, 
for the time being, he is remaining on its board. 

THE EARL oF AIRLIE has been appointed chairman 
Mr. 
A. E. MacCou., M.1.E.E., has been made deputy chair- 
man, and the other members are Mr.{NEIL BEeaTON and 
Mr. HuGH MACKENZIE. The Central Electricity Board 
have appointed Mr. WaLTeR K. WHIGHAM to be their 
representative on the Board. CoLONEL THE Hon. IAN 
CAMPBELL, has been made chairman of the Amenity 
Committee, one of the members of which is Mr. JoHN 
BowMan, M.Inst.C.E. 





BRITISH SOCIETY FOR INTERNATIONAL BIBLIOGRAPHY. 
—The programme of papers for the 1943-44 session of 
this society has now been issued. All meetings will be 
held at the Science Museum, London, 8.W.7, those of 
September, 1943, and April, 1944, beginning at 4.30 p.m. ; 
intervening meetings in October, December and Feb- 
ruary will begin at 2.15 p.m. At the inaugural meeting 
on September 28, Professor A. F. C. Pollard will deliver 


The Liverpool and Stoke-on-Trent Railway Hour Section, | his presidential address and will deal with “ A Proposed 


Institute of Information.” On October 26, Mr. H. 
Rottenburg will read a paper on “The Universal 
Decimal Classification as the Keystone of the Publishing 
and Dr. R. L. Sheppard 
one on “‘ The Bureau of Hygiene and Tropical Diseases.” 
The meeting on December 2 will be devoted to a sym- 
posium on “ Film Classification, Conservation and Pro- 
At the first meeting in the new year, on 


Department of a Large Engineering Firm ”’ will be read 
by Mr. S. W. Gibson, and one on “The Universal 
Decimal Classification : ite Origin and Purpose, Structure 


By F. G. Spreapsury. | and Use,” by Dr. 8S. O. Bradford. The last meeting, on 
[Price | April 18, will be addressed by Mr. H. Thomas on “ Co- 


1918. He was also a Fellow of the Geological Society. 


Mr. Russell was a past-president of the Institute of 
Quarrying, the National Association of Clayworks Mana- 
gers, and the Refractories Association of Great Britain. 


| operative Cataloguing,”” and by Colonel Luxmoore New- 
Department of Registration and Educa- | combe on “ The Library of Congress Depository Cata- 
tion. State Water Survey Division. Bulletin No. 32. | logue and Bibliographic Service at the National Central 
Anaerobic Fermentations. Urbana, Illinois, U.S.A.:| Library.”” The headquarters of the society are at 28, 


State of Illinois. 








State Water Survey Division, State of Illinois. Victoria-street, London, 8.W.1. 
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FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—There has been a reduction of 
working hours in some branches of industry, although the 
demand in general is fully maintained. It may be 
possible for household articles, which have not been 
in production for a considerable time, to receive some 
attention from steelmakers. The demand for plates 
and sections for the mines is increasing and that for 
shipbuilding shows no diminution. Re-rollers are experi- 
encing a good demand, and the supply of semies is good. 
Sheetmakers are extremely busy. MHigh-tensile steel 
tubing is in great demand and shipbuilders are using 
large quantities of other tubes. Prices remain unchanged, 
and are as follows :—Boiler plates, 17/1. 12s. 6d.; ship 
plates, 161. 38.; sections, 151. 88.; medium plates, } in. 
and thicker, rolled in sheet mills, 21/1. 15s.; black-steel 
sheets, No. 24 gauge, 221. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 261. 2s. 6d., all per ton, for 
home delivery. 


Malleable-Iron 
trade is steadiiy 


NOTES 


Trade.—The Scottish malleable-iron 
employed and raw materials are in 
adequate supply. The current market quotations are :— 
Crown bars, 151. 12s. 6d.; No. 3 bars, 131. 12s. 6d.; 
No. 4 bars, 131. 178. 6d. ; and re-rolled steel bars, 171. 15s., 
all per ton, for home delivery. 


Scottish Pig-Iron Trade.—There is no new feature in 
this trade. Supplies of raw materials are satisfactory. 
Market quotations are as follows :—Hematite, 61. 188. 6d. 
per ton; basic iron, 61. 0s. 6d. per ton, both delivered at 
the steelworks ; foundry iron, No. 1, 61. 5s. 6d. per ton; 
and No. 3, 6l. 3s. per ton, both on trucks at makers’ 
yards. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Coal.—A rather busier state has developed 
in steel and engineering works. Holidays of managerial | 
and administrative staffs are practically over, and al 
long run of activity until Christmas is anticipated. 
Supplies of raw and semi-manufactured materials are 
more plentiful than they were a year ago, and the mills 
and forges are in a position to deal more expeditiously 
with orders than was the case earlier in the year. An 
increased supply of hematite iron is a welcome feature. 
There is greater pressure for supplies of high-grade alloy 
steels, including aircraft and stainless steels. Ferro- 
alloys are in relatively short supply, and continued use 
is made of alternative alloys and processes. The demand 
for Siemens acid steel is well maintained, acid case- 
hardening billets being quoted at 161. 12s. 6d. per ton. 
The production of basic steel is at a high level, and there 
is no lack of scrap and other materials to keep the fur- 
naces in continuous operation. Basic-steel billets are 
quoted at 131. 17s. 6d. to 151. 7s. 6d. per ton, according 
to the carbon content. Sheffield manufacturers of steel 
products are not happy about the war-time practice of 
Dominion Governments of bulking orders for particular 
products and offering them in bulk at first to Dominion 
manufacturers who take what suits them. United States | 
manufacturers are then able to select some material 
under Lease-Lend, and what is left is offered in Great 
Britain under varying schemes, which generally provide 
that the orders are distributed on a basis pro rata to their 
extent of pre-war trade in the article concerned in that 
particular market. The system has the defect of favour- 
ing the larger co-operative concerns and factors at the 
purchasing end, and preventing, at the manufacturing 
end in this country, the operation of normal competitive 
trading. It is realised that some such control is necessary 
in wartime, but care will have to be taken to prevent the 
continuance of a system which may have the effect of 
bolstering up inefficient firms to their pre-war position 
at the expense of younger and more efficient firms. 
Steady progress continues to be made in giving improved 
deliveries, to collieries, of equipment of various types for 
the repair and maintenance of power-cutting and power- 
loading machinery ; the Ministry of Fuel and Power has 

ad the question in hand for some time with satisfactory 
results. 





South Yorkshire Coal Trade.—Supplies of coal are 
earmarked for fairly long periods. There are no best 
South Yorkshire hards, or washed and graded steam 
coals to spare. Fuller use is being made of outcrop 
coal, supplies of which are now being directed to the 
house-coal market, with an intimation to merchants 
that they must take a proportion of this coal; non- 
essential industries and public-utility undertakings have 
had to take fairly large quantities for some time. Ample 
supplies of coking coal continue to come forward, and 
the make of coke is at such a satisfactory level that all 
works needs are satisfied and there is a surplus of patent- 
oven coke nuts and gas coke for domestic use. The 
heavy inland demand does not permit any expansion in 


NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 


The Welsh Coal Trade.—South Wales colliery managers, 
through their local branch of the National Association of 
Colliery Managers, have disclaimed any responsibility for 
the decline that has taken place in the output of the 
district. The disclaimer was made in a statement issued 
last week refuting allegations that the Government held 
the official view that there was room for considerable 
improvement in the standard of colliery management. 
The managers attributed the fall in output, apart from 
the loss of men to the Forces, primarily to absenteeism, to 
the decline in production per man shift worked and to 
the greater lack of discipline, particularly since the intro- 
duction of the Essential Work Order. If the men now 
employed underground worked as well as they did in 
1937 it was estimated that they could increase the output 
of the coalfield by some 4,000,000 tons per annum. A 
very firm tone ruled on the Welsh steam-coal market 
throughout the past week. New business, however, was 
difficult to arrange owing to the well stemmed position of 
collieries generally, and deliveries to the essential users in 
the home and foreign trades accoun‘ed for practically 
the whole of the current outputs. Most salesmen had 
already disposed of practically the whole of the potential 
outputs for some months to come and there is little 
prospect of any improvement in the present position. 
Shipments abroad were on steady lines, principally to 
North Africa, the coaling depots and South America. 
There was a good demand from the neutral countries but 
owing to the limitation of supplies and the difficulties of 
getting sufficient tonnage to lift cargoes business was held 
in check. Best large descriptions attracted a good deal 
of attention but supplies were only very sparingly avail- 
able and the tone was firm. Strong conditions ruled for 
the sized classes and bituminous smalls which were in 
brisk request but were difficult to stem over a long period 
ahead. Best dry steam smalls were also well booked 
| forward and firm, but inferiors were plentiful and dull. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


General Situation.—The total output of iron and steel 
is maintained at a high level and applications for delivery 
allocations over the last quarter of the year are granted 
fairly freely. Native raw materials are quite plentiful 
and recent events encourage the hope of substantial 
increases in the imports of Mediterranean ores, the short- 
age of which has hampered the production of the low- 
phosphorus pig-iron needed for the engineering foundries. 
The supply of semi-finished commodities is sufficient for 
current needs and manufacturers of finished descriptions 
of material are ‘making great efforts to deal adequately 
with the delivery claims of priority buyers. 

Foundry Iron.—The make of Cleveland foundry pig 
continues intermittent and falls considerably short of 
requirements but ironfounders can still obtain ample 
tonnage for other producing areas. 

Basic Iron.—Practically the whole of the tonnage pro- 
duced by the basic blast-furnaces is retained for the 
adjoining consuming plants, and the occasional small 
surplus is insufficient to permit the release of parcels for 
use elsewhere. 

Hematite and Low-Phosphorus Iron.—The position 
regarding hematite and the various grades of low- 
phosphorus iron is still difficult. More low and medium 
phosphoric iron has been released and some relief of the 
stringent situation is expected to result from an enlarge- 
ment of the hematite production. 

Manufactured Iron and Steel.—There is no actual 
shortage of semi-finished iron and steel but consumers are 
calling for maximum deliveries, particularly of mild-steel 
billets. The supply of tonnage to the re-rolling mills is 
keeping the plants operating at full capacity and book- 
ings are sufficient to ensure full activity for some time. 
Mannfactured-iron works are well employed and have 
substantial orders in hand. The continued heavy 
demand for special and alloy steels is difficult to meet 
and the heavy o.tput of carbon steels is rapidly taken up. 
Producers of all finished commodities have extensive 
contracts to execute. Interest centres largely in the con- 
centration on the output of requisites for the shipbuilding 
programme but plate mills are still handling large orders 
for tanks and the locomotive, wagon and boiler shops. 

Scrap.—There is no scarcity of light scrap, but the 
supply of some of the heavier grades is barely sufficient 
for the demand. Good melting steel, machinery metal 
and cast-iron scrap are in strong request. . 





DISMANTLING OF RAILWAY INSTALLATIONS.—Engineers 
of the London Midland and Scottish Railway are now 
engaged in demolishing or dismantling 848 sidings, 30 
bridges, 68 locomotive turntables, and six disused sta- 
tions. Altogether, these operations will provide 22,000 
tons of iron and steel, 5,600 tons of timber, and 5,000 tons 





export trade which is strictly controlled. 





of bricks, all of which will be used elsewhere. 


NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, Westminster, S.W.1. Informal 
Meeting. ‘‘ Daylight Illumination in Factories and 
Workshops,” by Mr. Percy J. Waldram. Friday, Octo- 
ber 1, 6.30 p.m., 39, Victoria-street, Westminster, 8.W.1. 
Discussion Evening on “ Post-War Problems.” North- 
Western Section: Saturday, October 2, 2.30 p.m., 16, 
St. Mary’s Parsonage, Manchester. Opening Meeting. 

INSTITUTE OF ECONOMIC ENGINEERING.—Coventry 
Section : Saturday, September 25, 3 p.m., The Wheatley- 
street School, Coventry. “Time Study as Basis of 
Economic Engineering,’”’ by Mr. F. L. Meyenberg. 

INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduate Section: Saturday, September 25, 3.30 p.m., 
Storey’s Gate, St. James’s Park, S.W.1. (i) Talk on the 
Institution Library and Building by Mr. A. R. Stock ; 
(ii) Address on “‘ The Value of the Technical Press to 
Engineers,”” by Mr. J. Foster Petree. Yorkshire Branch: 
Saturday, October 2, 2.30 p.m., The Hotel Metropole, 
Leeds. Chairman’s Address, by Mr. G. Varley. North- 
Eastern Branch : Monday, October 4, 6 p.m., The Mining 
Institute, Neville Hall, Newcastle-upon-Tyne. “‘ Powder 
Metallurgy,’”’ by Mr. J. E. Newson. 

INSTITUTION OF PRODUCTION ENGINEERS.—Luton and 
District Section: Sunday, September 26, 10 a.m., Luton 
Library, George-street, Luton. Lecture on “ Forging,” 
by Mr. R. W. Brocklehurst. Coventry Section: Friday, 
October 1, 6.45 p.m., Coventry Technical College, 
Coventry. Lecture on “ Engineering and Its Effect on 
Social Life,” by Dr. K. G. Fenelon. Yorkshire Graduate 
Section: Saturday, October 27°2.30 p.m., The Hotel 
Metropole, Leeds. Lecture on “The Production of 
Surface Finish,”” by Mr. J. L. Hepworth. Sheffield Sec- 
tion: Monday, October 4, 6.30 p.m., Lecture on “‘ High 
Speed in the War-Time Production Shop,” by Dr. G. 
Schlesinger. 

SHEFFIELD METALLURGICAL SocreTy.—Tuesday, Sep- 
tember 28, 6 p.m., The Royal Victoria Station Hotel, 
Sheffield. Joint Meeting with THE SHEFFIELD SOCIETY 
OF ENGINEERS AND METALLURGISTS. ‘‘ The Strength of 
Metals,” by Professor Sir Lawrence Bragg. 

IRON AND STEEL INSTITUTE.—Wednesday, September 
29, 6.30 p.m., The Engineers’ Club, Albert-square, Man- 
chester. Joint Meeting with THE INSTITUTE OF METALS 
and THE MANCHESTER METALLURGICAL Society. Lec- 
ture: ‘ Lattice Structures in Relation to Physical Pro- 
perties of Metals,” by Dr. W. H. Taylor. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
September 30, 5.30 p.m., 11, Upper Belgrave-street, 
Westminster, S.W.1. ‘‘ Tests on Square Twisted Steel 
Bars and Their Application as Reinforcement of Con- 
crete,” by Dr. K. Hajnal-Konyi. Thursday, October 7, 
5.30 p.m., 11, Upper Belgrave-street, Westminster, S.W.1. 
Presidential Address, by Major A. H. S. Waters. 

INSTITUTE OF FUEL.—Thursday, September 30, 5.30 
p.m., The Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment, W.C.2. “The Rational 
Preparation of Coal,” by Dr. R. Lessing. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
October 1, 6.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. Presidential Address by Mr. J. P. 
Hallam. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Mersey and 
North Wales (Liverpool) Centre: Monday, October 4, 
5.30 p.m., The Liverpool Royal Institution, Colquitt- 
street, Liverpool. Chairman’s Address on “ Industrial 


Power Supply,” by Mr. T. E. Houghton. Institution: 
Thursday, October 7, 5.30 p.m. Savoy-place, Victoria- 
embankment, W.C.2. Ordinary Meeting. Presidential 


Address by Colonel Sir A. Stanley Angwin. 





UNITED STATES MINERAL PropvucTIon.—In 1942, the 
value of the mineral production of the United States 
reached a new high record figure of 7,525 million dols., 
the highest previous total having been that for 1920, 
namely, 6,981,340,000 dols. 





INSTITUTION OF AUTOMOBILE ENGINEERS.—At a meet- 
ing of the Institution of Automobile Engineers which 
will be held at the Royal Society of Arts, John Adam- 
street, Adelphi, London, W.C.2, at 6.15 p.m., on Tuesday, 
October 5, Mr. Geo. H. Lanchester, M.I.Mech.E., Presi- 
dent of the Institution for the session 1943-44, will 
deliver his presidential address. The address, which 
will deal mainly with the question of the training of 
young engineers, will be followed by an informal dis- 
cussion.” The Council have awarded the Crompton 
Medal for the session 1942-43 to Mr. E. A. Evans, for 
his paper ‘“‘ Extreme Pressure Lubrication,” and the 





Medal will be presented during the meeting on October 5. 
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SUBMERGED FLOW-CONTROL WEIR AT NIAGARA FALLS. 


(For Description see Page 241.) 
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DISTRIBUTION OF “ LEAsE-LEND” Hanp Toots.—!decided upon in the interests of fairness between! Order, 1943. Application should be made to the Director 
The Directorate of Hand Tools has decided to extend the | established distributors. As increased supplies of|of Hand Tools (HT2A), Ministry of Supply, “ Wood- 


tools and is prepared to receive further applications for 


of registered merchants for “‘ Lease-Lend” hand | “ Lease-Lend ” tools are not likely to be available, appli- | thorne,” Wergs Road, Tettenhall, Staffs, and should 
cations for admission should only be made by distributors | include the following information :—(a) the annual value 


admission to the list from bona fide ironmongers and tool who need American tools for essential work and are pre- | of all hand tools purchased for resale during each of the 
dealers who were established in the tool trade prior to | pared to give an undertaking to the Directorate, in accord- | years ended June 30, 1940, 1941, 1942, and 1943. 
1939. 











(b) A 
This extension of the list has been! ance with Article 1 of the Control] of Hand Tools (No. 1)! general description of the types of hand tools in question. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


TELEGRAPHIO “ ENGINEERING,” 
ADDRESS ION. 
TeLerHongeE NumBer—TEMpP.te par 3663 (2 lines). 





LESQUARE 


2 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 


SUBSCRIPTIONS, HOME AND FOREIGN. 








“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies £3 3 0 
Thick paper copies mo VG 


Foreign and Colonial subscribers receiving incom- | 


plete copies through newsagents are requested to/ 
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| THE BEGINNINGS OF 
‘LUBRICATION TECHNIQUE: 


| Tue records of historical research in engineering, 
jas in many other subjects, show how difficult it 
}usually is to determine with any certainty and 
accuracy the real fons et origo of developments that 
are now well-established as to seem almost 
|commonplace, or even to assign an approximate 
date which may be regarded as the dividing line 
between the periods of initial experiment and 
practical application. Some few technical innova- 
tions, such as Maudslay’s invention of the cup- 
leather packing for hydraulic rams, and Nasmyth’s 
steam hammer, “ arrived,” Minerva-like, in such 
lan advanced state that subsequent modifications 


80 


| have been in points of detail only, and have intro- 
| duced no obvious change in the basic design ; 


but, 


as a rule, even in cases where the fundamentals 


| appeer to have been settled at the outset, they have 
really represented the crystallisation of the results | 


of years of painstaking investigation, and the point | | 
at which ultimate practicability became assured is | 
not easily recognisable after the lapse of years. 

An exception to this general rule, however, 
appears to be provided by the modern study of 
lubrication technique, which may be said with 
reasonable assurance to date from the formation by 


| the Institution of Mechanical Engineers of the Re- 


search Committee on Friction, whose first report 
was presented to the Council by Beauchamp Tower 


| just 60 years ago—to be exact, on September 28, 


1883. It must be admitted that the full signi- 
ficance of the experime nts described therein did 


/not immediately impress itself upon the members | 
| present at the meeting, whose contributions to the | 


| discussion can hardly be considered epoch-making ; 
and, although we reprinted the report in our issue 
of November 16, 1883, apparently we did not think 
it of sufficient moment to form the subject of a 
leading article. This was not altogether surprising, 
perhaps, for the shaft journal experimented on was 
only 4 in. in diameter and 6 in. in length, with (to 
quote the report) “‘a gunmetal brass, embracing 
somewhat less than half the circumference of the 
journal,” which “ rested on its upper side,” and was 
loaded with weights suspended from the cap by 
long bolts. The are of contact was varied in the 
The rig represented, in fact, 
a simple railway-axle bearing; of a rather light 
type, by modern standards, but one which was 
typical of a large number of axle bearings in common 
use at that time. Lubrication was by oil bath. 

The most important discovery in the series of 





experiments was apparently unexpected. On the 
conclusion of one test, the brass was removed for 
examination and (to quote the report again) “ the 
opportunity was taken to drill a }-in. hole for an 
ordinary lubricator through the cast-iron cap and 
the brass. On the machine being put together 
again and started with the oil in the bath, oil was 
observed to rise in the hole which had been drilled 
for the lubricator. The oil flowing over the top of 
the cap made a mess, and an attempt was made to 
plug up the hole, first with a cork and then with 
a wooden plug. When the machine was started 
the plug was slowly forced out by the oil in a way 
which showed that it was acted on by a considerable 
pressure. A pressure gauge was screwed into the 
hole, and on the machine being started the pressure, 
as indicated by the gauge, gradually rose to above 
200 lb. per square inch. . The mean load on 
the horizontal section of the journal was only 
100 lb. per square inch. This experiment showed 
| conclusively that the brass was actually floating on 
a film of oil, subject to a pressure due to the load. 
The pressure in the middle of the brass was thus 
more than double the mean pressure.” 

In spite of this interesting discovery, the experi- 
ments with ordinary lubrication were put in hand, 
with a needle lubricator in the middle of the brass ; 
a groove was provided in the middle of the brass, 
parallel to the axis of the journal, and extending 
nearly to the ends, for the purpose of distributing 
the oil. Naturally enough, as it now appears, 
‘the bearing would not run cool when loaded with 
only 100 lb. per square inch; and not a drop of 
oil would go down even when the needle lubricator 
was removed and the hole filled completely with 
oil. It appeared as though the hole and 
groove, being in the centre of pressure of the brass, 
allowed the supporting oil film to escape. This view 
was confirmed by the following experiment.” The 
details of the confirmatory test need not be re- 
counted. ‘‘ As the centre of the brass was obviously 
the wrong place to introduce the oil,” the report 
continued, “it was resolved to try to introduce it 
at the sides. Accordingly the centre hole and 
groove were filled up, and two grooves were made 

‘ parallel to the axis of the journal, extending 
nearly to the ends of the brass.”” With this arrange- 
ment, the lubrication appeared to be satisfactory, 
but the bearing seized with a load of only 380 lb. 
per square inch, though it had carried a load of 
‘over 600 Ib. per square inch with neither grooves 
|nor central hole. A new brass was made, with a 
much reduced are of contact, but no better success 
was attained, and the conclusion was reached that 
the failure of this arrangement of grooves “‘ which 
|is found to answer in the axles of railway vehicles 








|. . . can only be accounted for by the fact that a 
| railway axle has continuous end play while running.’ 
Ev entually the system of grooves was abandoned, 
and the expedient was adopted of placing an oily 
pad underneath the journal, which rubbed against 
it in turning. ‘‘ The bearing then fairly carried 
551 Ib. per square inch.” Tower clearly missed the 
| point, stressed by H. M. Martin at the outset of 
his series of articles on “‘ The Theory of Lubrica- 
tion,” which appeared in our columns in 1915* and 
was subsequently published by us as a reprint, 
that ‘‘ the capacity of a high-speed bearing to carry 
its load depends upon the fact that the journal never 
| runs concentric with its brass.’”” The speed of revo- 
| lution of Tower’s bearing was hardly “high” by 
present-day standards, the tests being run at speeds 
which ranged from 100 r.p.m. to 450 r.p.m., but it 
was high enough to be so classed in relation to this 
principle ; which was fully developed, of course, in 
Osborne Reynolds’s investigations of Tower’s results. 
It was Reynolds’s work rather than that of Tower, 
we believe, which attracted the attention of Mr. 
A. G. M. Michell, F.R.S., and led to the invention of 
the Michell bearing, the theory of which he first 
expounded in an article in the Zeitschrift fiir Mathe- 
matik und Physik in 1905; and the publication of 
various descriptions of the bearing, supplemented 
by the explanatory discussions by Martin, in the 
columns of ENGINEERING, played an important part 
in introducing the new bearing and the principles on 
which it operated to the notice of engineers in 
general. One result was to direct attention anew 








* ENGINEERING, vol. 100, page 101, ef seg. (1915). 












to the valuable data accumulated by Tower and 
collated in the series of reports of the Research 
Committee on Friction between 1883 and 1891, with 
undoubtedly beneficial effect on the general per- 
formance of many forms of rotating machines ; 
though it is doubtful whether, even now, the cult 


of the oil groove has been wholly eliminated. In 
many cases, the railway-axle bearings which were 
the subject of Tower's first studies have been 
greatly improved—some modern express locomo- 
tives, with plain bearings, can be moved under their 
own steam with no more than 10 Ib. per square inch 
of boiler pressure shown on the gauge—but there 
‘are still many thousands of axle bearings in use, of 
types which continue to be fitted largely because 
their first cost is low and because the percentage of 
running time in their working life is so small that first 
cost must still be a prime factor in their selection. 

Beauchamp Tower was engaged in experimental 
work of one kind or another for most of his pro- 
fessional career, but no other of his many researches 
achieved results of a distinction comparable with 
that of his friction experiments, and his personal 
activities, regarded in retrospect, did not produce 
much permanent result. His so-called “ spherical 
engine *’ enjoyed a measure of success in the days 
when electric motors were rare and small turbines 
were in their infancy, but he spent a great deal of 
time and energy on it, and on his gyroscopically con- 
trolled gun platform for warships, to little ultimate 
purpose. It wasas a careful and conscientious experi- 
menter that he showed at his best, in assisting, first 
William Froude, then Lord Rayleigh and Sir William 
Armstrong, in their many scientific investigations. 
He died in January, 1905, in his 60th year, and 
biographical notices of him appeared in the Pro- 
ceedings of the Institutions of Civil and Mechanical 
Engineers, and in our own columns and elsewhere ; 
but, although they give a good deal of information 
about his engineering career, they are all curiously 
inadequate in the impressions that they convey of 
the man himself. We know of no portrait of him, 
though many engineers are thus commemorated, on 
the walls of engineering institutions, whose claims 
to the attention of their professional successors rest 
on less substantial foundations. He was, perhaps, 
hardly in the category of those whose fame justifies 
the establishment of scholarships, lectures or simi- 
lar memorials; he was merely engaged to under- 
take a given piece of experimental research, he 
completed it and made his report, and that, he 
would probably have been the first to declare, was 
the end of the matter so far as he was concerned. 
That it was really only the beginning of the much 
more important matter that it has proved subse- 
quently to be may have been foreseen by the 
Research Committee, but it does not appear that 
Tower himself retained any active interest in the 
subject after the publication in 1891 of the fourth 
and final report. 

Nevertheless, it would not be overstressing the 
influence of the actual investigator if the Council of 
the Institution of Mechanical Engineers were to 
mark the centenary of his birth, which will fall on 
January 13, 1945, by the erection of some such 
memorial as a commemorative plaque—if possible, 
a portrait plaque—in the Institution building. What 
was the eventual fate of the apparatus which he 
devised, we do not know ; some portions of it may 
still exist, but the possibility seems rather doubtful. 
If it does, and could be reconstituted, it might well 
take an honoured place in the Science Museum 
beside the apparatus used 40 years later by the 
Steam Nozzles Research Committee of the same 
Institution. One of the major deficiencies in the 
present records of many of the pioneer engineers is 
the lack of precise knowledge of the contributions 
of their staffs and personal assistants to the works 
by which those pioneers are chiefly remembered. 
Their own reputations, in most cases, are sufficiently 
secure to be in no real danger of belittlement by 
such disclosures, and it is only fitting that the credit 
for innovations of permanent value should be given 
where it is really due. The work of Tower is now 
seen to be merely a preliminary to the great struc- 
ture of scientific knowledge of lubrication that has 
been since based upon it; but it was a notable 
foundation stone and should be emphasised as such 
for the information of future generations of engineers. 


SCIENTIFIC INFORMATION. 


“* BRITAIN can have no future as a first-class power 
unless she modernises her scientific and technical 
resources.” This statement was made by Mr. J. G. 
Crowther in the course of an address on “‘ Scientific 
Information,” which he delivered at the 18th Annual 





organisation of science and the development of 
scientific research and scientific industry’ are of 
less importance than the study of Basic English. 
There would be no purpose in pretending that 
the organisation of science has been entirely neg- 
lected by British Governments in the past. The 
foundation of the Department of Scientific and 


Conference of the Association of Special Libraries | [Industrial Research and its ramifications is sufficient 


and Information Bureaux held in the rooms of the 
Royal Society on the 18th inst. Mr. Crowther’s 
thesis was that modern technical advance in methods 
of communication and production favour large 
countries, or rather, large compact populations. 
“* Modern technical means have made the continental 
masses the convenient units of organisation.” Great 
Britain, a small island with a relatively small 
population, could not retain her place, even as an 
equal, unless she made herself the focus of a closely- 
knit commonwealth. To organise the scientific and 
technical activities of the scattered countries of the 
British Empire was a much more difficult task than 
to do the same thing for “‘ compact continents ” and 
consequently it was necessary that Britain should 
cultivate scientific organisation to a higher pitch 
than was necessary for other major nations. 

This matter clearly has many aspects, of which 
one of great importance is the organisation and 
development of scientific and industrial research. 
This type of activity, however, is greatly dependent 
on adequate information services as is made 
sufficiently evident by the fact that all research 
organisations operate information departments. 
These vary in their functions and activities but all 
furnish data to research workers, keeping them in 
touch with developments which may have a bearing 
on their work. It is with this matter of the organisa- 
tion of scientific-information services that Mr. 
Crowther was particularly concerned. Sir John 
Anderson, in a recent interview in the United States, 
referred to discussions on the foundation of a British 
Commonwealth Scientific Office. Cunnected with, 
or arising from, the operation of such an organisa- 
tion, it was suggested that a British Commonwealth 
Scientific Information Service should be formed, 
which “could be related to, and perhaps part of, a 
World Information Service.” 

This latter remark envisages ideals which are 
likely to meet with checks and disappointments in 
the years ahead, but the fact that the reorganisation 
of the world may prove to be beyond the capacity 
of even the high imaginings born of the present 
conflict is no reason why efforts should not be made 
to attain a better organisation than has so far 
existed. Mr. Crowther did not content himself with 
the generalities in which too much of the discussion 
of the problems of the future is being conducted. He 
made the specific proposal that “ arrangements for 
a proper international bibliographical and scientific 
information service should be incorporated in any 
general world treaties and world committees of 
nations for the preservation of peace.” This pro- 
posal may in its turn sound idealistic, but it was 
accompanied by the very practical suggestion that 
the most urgent task of those interested was to get 
the matter on to “ the agenda for the forthcoming 
settlements of the world.” 

Despite lip service to the importance of science in 
the fostering of British industry, it is to be feared 
that the average politician, and even the average 
statesman, has no adequate appreciation of the 
paramount role which scientific and _ technical 
advance is playing, and will play, in the progress of 
nations. Conditions for a better realisation of the 
true state of affairs, however, are better at present 
than they have ever been. This is targely due to the 
closer industrial contacts which have been made 
with the Dominions, and particularly with the 
United States, as a result of the war. The Cabinet 
as a body has been brought more closely in touch 
with scientific matters than any similar body in the 
past, and has usefully influenced parliamentary 
opinion as a whole. If the Prime Minister could 
appoint a Cabinet Committee to study the many 
problems centering round the organisation of science, 
his action would be certain of wide support and a 
useful step would be taken towards the implication 
of Mr. Crowther’s suggestion that the matter should 
find a place in peace-conference agenda. It is 








difficult to think that, in Mr. Crowther’s words, “ the 





evidence to the contrary, but as is well known the 
official assistance given to research does not com- 
pare favourably with what has been done in 
some other countries. In the cultivation of scien- 
tific information services, moreover, the record 
of this country is decidedly bad. Apart from the 
abstracts which are published by some of the sections 
of the Department of Scientific and Industrial 
Research, it is difficult to think of any regular 
scientific bibliographic service operated by the 
Government. Libraries of books and _ periodicals 
form the foundation on which any information 
service must be built and the two main Govern- 
ment libraries of a scientific character, the Science 
Library at South Kensington and the Patent 
Office library, both receive inadequate financial 
support and both require great extension if they are 
properly to provide the facilities on which, it may 
be said, the industrial future of the country depends, 

Mr. Crowther is Director of the Science Depart- 
ment of the British Council and one of his duties 
is the supervision of the production of Monthly 
Science News, which is a publication intended to 
furnish information to foreign countries about 
British contributions to science. Editions in 
English, Spanish, Portuguese, French and Arabic 
are issued and the total circulation is 47,000 copies a 
month, although most people in this country have 
probably never seen a copy. By one of the curious 
mental inhibitions of the Treasury, although the 
British public is allowed to pay for this production, 
it is not allowed to read it. It is considered that 
the compiling of Monthly Science News would be 
greatly facilitated if better information services 
were available and the suggestion is put forward 
“that there should be a Library of International 
Science in every country, with a staff of trained 
scientists and linguists. Working in close con- 
junction with such a library there should be a 
Central Translating Bureau. All important foreign 
papers should be immediately translated when they 
are received, and the translations made available to 
subscribers.” This no doubt sounds an ambitious 
programme, but the cost of such a service would be 
quite a small item compared with Government 
expenditure for other purposes. ' If something can be 
done to implement Mr. Crowther’s suggestion that 
“ scientific information services *’ should appear on 
appropriate peace-conference agenda, far-reaching 
developments of this kind be possible. 

The quite inadequate part played by the British 
Government in fostering the spread of scientific 
knowledge was illustrated by Mr. Crowther in con- 
nection with medical science. The largest medical 
library in the British Commonwealth is that of the 
Royal Society of Medicine, which is a private 
society. It possesses 160,000 books and more than 
1,000 current sets of periodicals. These figures may 
be compared with the corresponding one for those 
of a United States Government Department. The 
Surgeon-General’s Office at Washington has a 
library containing 400,000 books and more than 
2,000 current sets of periodicals. The Royal Society 
of Medicine, like other scientific societies, such as 
the great engineering institutions, naturally requires 
its own library, but no private library can command 
the funds necessary to build, stock and operate 
libraries on the scale which national funds would 
make possible. This particular aspect of United 
States Government support of medical information 
services is an illustration of a better realisation of 
the importance of science in national well-being 
than has been reached in this country. The inten- 
sive industrial development caused by war frequently 
leads to advances which have useful applications 
in peace time. This phenomenon may also act 
in the mental field and those responsible for govern- 
ing this country may carry over into the future a 
clearer perception of what scientific and technical 
advances will mean to the future of the British 
Commonwealth 
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NOTES. 


THe WuHitwortH Socrery. 


THE twentieth annual commemoration meeting of 


the Whitworth Society was held at the Holborn 
Restaurant, London, on the 15th inst, and in the 
course of the luncheon which formed part of the 
proceedings, Professor A. L. Mellanby, the retiring 
President, installed the new President, Mr. H. E. 
Wimperis, C.B., C.B.E., in the chair. The election 
of Mr. Wimperis to this office forms an excellent 
illustration of the wide benefits to engineering as a 
whole which have resulted from Sir Joseph Whit- 
worth’s benefaction. Mr. Wimperis’s eminence has 
been won in a field of which Whitworth can have 
had no knowledge, but the fundamental training, 
both of hand and brain, on which he insisted con- 
tinues to form the essential basis for progress in any 
and every branch of engineering. Mr. Wimperis 
himself, in the course of his speech after election, 
pointed out that his own early training had lain in 
a field far removed from that which was to constitute 
his essential life work and advised the younger 
members not to suppose that their present occupa- 
tion would necessarily form the basis of their 
careers. They had no idea what they might be 
doing in 30 years’ time and should avoid premature 
specialisation. When a young man, he had no 
conception of the fact that he would ultimately turn 
to aeronautical work. Mr. Wimperis’s early practical 
experience was in railway work in the locomotive 
shops of the Southern Railway. He was also with 
Messrs. Armstrong Whitworth and Company, at 
Elswick. The annual toast, ‘‘ Success to the Whit- 
worth Society,” was proposed by Mr. W. M. Selvey, 
who spoke of the many problems which will face en- 
gineers in the future, not only in the technical field, 
but in the wider ones of administration and the 
constitution of industry. It was announced in the 
course of the meeting that, as a result of the ballot, 


Dr. H. L. Guy, F.R.S., Colonel Sir Stanley Angwin, | 


D.S8.O., and Dr. F. T. Barwell had been elected 
members of the committee, and that Mr. Leslie 
Hounsfield had been selected as President for next 
year. The Whitworth Society has never been in 
possession of large funds but having recently been 
in receipt of a legacy of 500/. from the estate of Mr. 
Havelock Case, a past-president, its financial basis 
is now broader than it has been in the past. 
publication of a new edition of The Whitworth Book, 
now in preparation, will involve expenses which 
cannot at present be estimated, a cautious financial 
policy is still necessary. In view of the improved 
monetary position, however, it has been decided to 
increase the Whitworth Society Prizes, which are 
annually awarded to the best National Certificate 
students, from ll. to ll. 10s. In the course of his 
presidency, Professor Mellanby took part in some 
negotiations with the Board of Education concerning 
the arrangement of Whitworth Scholarship examina- 
tions. Mr. Wimperis thought that this matter, 
which was clearly within the field of interest of the 
Society, should not be neglected and on his initiative 
a motion was unanimously passed to the effect that 
any committee which might be constituted by the 
Board in the future to consider any aspect of the 
Whitworth awards should include a representative 
of the Society. 


Tue Output or COAL. 


According to the latest four-weekly returns of 
coal output issued by the Ministry of Fuel and 
Power, the production of saleable coal for the period 
of four weeks ended September 4 reached a rather 
more satisfactory figure than in the two previous 
periods, the total reaching an average of 3,767,800 
tons. This compares with 3,097,800 tons average in 
the preceding four weeks (which included the August 
Bank Holiday) and 3,579,700 tons in the period 
before that. The production of coal from opencast 
workings, which is not included in the above totals. 
averaged 134,200 tons a week, as against 116,600 a 
week in the previous four weeks. It is regrettable 
that the improvements indicated were offset subse- 
quently by serious unofficial strikes in certain dis- 
tricts; though these stoppages have now ended, 
the loss of output that they entailed was consider- 
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districts qualified for the output bonus, these being 
Leicestershire, which produced 107-6 per cent. of 
the “ standard’ tonnage, thus earning a bonus of 
ls. 9d. a shift; and South Derbyshire, which re- 
corded 103-3 per cent. and receives 9d. a shift. The 
number of miners eligible for the payment was 
about 13,400. Output figures are still not available 
for Kent, for some reason not explained, or for 
Ayrshire, where the standard is apparently still 
under review ; no explanation is given for the pro- 
longed delay in determining the figures for these two 
districts. Of the remaining coalfields, Somerset 
reached 100-9 per cent. of the standard ; and North 
Derbyshire, Nottinghamshire, Shropshire, Warwick- 
shire and the Lothians recorded 96 per cent. or 
better. Four districts failed to reach 90 per cent., 
however, and several others either just attained that 
percentage or exceeded it only by small amounts. 


EXHIBITION OF PRACTICAL PLANNING. 


The Institution of Civil Engineers and the In- 
stitution of Municipal and County Engineers are 
collaborating in the organisation of an Exhibition of 
Practical Planning which is to be held next week 
at the first-named Institution. The exhibition will 
be opened at 3 p.m. on Tuesday, October 5, by the 
Rt. Hon. W. S. Morrison, P.C., M.P., the Minister 
of Town and Country Planning, and will be on view 
to the public every weekday from October 6 to 
October 30, inclusive, without charge, from 10 a.m. 
to 6 p.m. Its purpose is “to bring out the im- 
portance of adequate attention being paid to physical 
and economic factors as well as to esthetic values, 
/and to emphasise the need of a logical sequence in 
planning, with co-operation between the engineer 
and all other interests concerned from the start, 
and the importance of making full use of the assist- 
ance which engineering science can offer in the 
development of Great Britain.” The principles 
and sequence to be followed in town and country 
planning will be illustrated by models, photographs 
}and plans showing the development of existing 
towns and the planning of new towns, with examples 
from various municipalities, trading estates, etc. 
Particular exhibits will deal with the work of the 
|engineer in agriculture, traffic co-ordination, the 
|supply of electricity and other public services, 
| drainage, district heating, etc.; and other subjects 
| covered will include heat conservation, sound in- 
sulation, and the use of alternative materials. During 
the course of the exhibition, a number of conferences 
will take place, dealing with particular aspects of 
planning. These will include one on “The Re- 
spective Parts to be played by the Engineer, the 
Architect and the Surveyor in Town and Country 
Planning,” to be held on October 6; another, on 
October 13, on “The Development of Regional 
Water Supplies and Main Drainage,” at which the 
principal speaker will be the Rt. Hon. Ernest 
Brown, P.C., M.P., Minister of Health; a third, 
on October 20, on “ Improved Methods of Layout 
and Construction of Roads, and the Use of Motor- 
ways, with special reference to Safety on Roads,” 
when the Rt. Hon. Lord Leathers, Minister of War 
Transport, will be the principal speaker; and a 
fourth, on October 27, on “ Alternative Materials 
and Methods of Construction in Buildings,” at 
which the principal speaker will be the Rt. Hon. 
Lord Portal, Minister of Works. Special days have 
been set aside for visits by Local Associations of the 
organising institutions, members of local autho- 
rities, etc. Members and non-members wishing to 
attend the conferences should apply for tickets to 
the secretary of the Institution of Civil Engineers, 
Great George-street, Westminster, S.W.1; and 
further information regarding the Exhibition can 
be obtained from the Organising Officer, at the same 
address. 








Arm Lives IN CENTRAL AND SovutTH AMERICA. 


In the past three years, airlines operating in 
Central and South America have shown an increase 
of nearly 50 per cent. in scheduled miles flown. 
The Office of Air Transport Information of the 
United States Civil Aeronautics Board reports an 
average for these airlines of 760,993 scheduled miles 
flown per week for the early part of 1943, compared 
with an estimated 511,500 scheduled miles per week 


resulted from the war, the accompanying shortage 
of ship space, and the need for greater speed. The 
increased mileage has been brought about both by 
more flights over existing routes and by the opening 
of new routes. The added business has stimulated 
improvements in speed and efficiency ; for example, 
a new line of beacons has made night flying possible 
between Los Angeles and Mexico City, and by this 
means flying time from Los Angeles to the countries 
to the South has been shortened. Among recent 
important developments was the opening by Pan 
American Airways of a new route via New Orleans. 
Operations have been started on a schedule of three 
round trips per week, connecting New Orleans with 
Merida, Mexico; Guatemala City; Managua, in 
Nicaragua ; and Balboa, in the Panama Canal Zone. 
In 1942, Pan American Airways increased their 
service on the East Coast trunk route between 
Miami and Buenos Aires to daily frequency. The 
trans-Caribbean service between Miami and the 
Canal Zone was increased, and the company started 
a charter service from Miami over sea and jungles 
to Manaos, Brazil, in connection with the rubber 
development programme. A completely new and 
hitherto unflown route was opened between Mara- 
caibo, in Venezuela, and Manaos, through Central 
Venezuela and along the upper reaches of the Rio 
Negro in Brazil. Meanwhile, Pan American-Grace 
Airways increased to daily schedules its service on 
the principal West Coast routes between the Canal 
Zone, Chile and Argentina. Lloyd Aereo Boliviano, 
the Bolivian national airline, developed air services 
which are important in moving products from 
northern Bolivia to the railheads, and in supplying 
mines in the high interior, which are the source of 
strategic minerals. In September, 1942, American 
Airlines started a regular service between Monterey, 
Mexico, and Mexico City, which made it possible 
to travel from Mexico City to New York in 20 hours, 
or from Mexico City to Los Angeles in 13 hours. 
In the same month, a fourth transcontinental route 
was opened in South America, from Antofagasta, 
Chile, to Salta and Buenos Aires. The other three 
are from Lima, Peru, to Buenos Aires via Bolivia ; 
Santiago, Chile, to Buenos Aires; and Lima to 
Corumba, Brazil, via La Paz. Brazil now has the 
most extensive airline network (37,728 miles) of any 
of the countries in Central or South America. That 
network is also the most important from the point 
of view of the number of scheduled miles flown per 
week. The total airline mileage in the other 
Americas was more than twice as great as the 
United States domestic network prior to the cur- 
tailment of services due to the war (106,828 miles 
against 47,703 miles); but the scheduled miles 
flown per week are only 30 per cent. of the average 
weekly volume of United States domestic operation 
prior to curtailment. Mexico City has the largest 
number of scheduled arrivals and departures (109 
per week) of any of the South or Central American 
cities. 





THe New ZEaLanD RalLways. 

The annual report on the working of the New 
Zealand Railways for the year ended March 31, 1943, 
shows that both the gross and the net revenues 
were the highest yet recorded, the figures being 
14,128,9931. and 2,622,713/., respectively, the latter 
total representing a return of 4-31 per cent. on the 
average capital invested in lines open for service. 
The return for the previous year was only 2-9 per 
cent. War-time conditions, more especially short- 
age of petrol and tyres, which restricted road trans- 
port, were mainly responsible for the increase in 
gross revenue, which amounted to 18-35 per cent. 
above that of the previous year. The mileage of 
lines open for traffic at the close of the year was 
nearly 3,460, an increase of a few chains less than 
70 miles over the total for 1941-42 ; this was due to 
the taking over by the Railway Department of the 
sections between Kirikopuni and Dargaville, Waiko- 
kopu and Gisborne, and Wharanui and Clarence. 
Work is proceeding on the completion of further 
portions of the main trunk system in the South 
Island, and it is expected that these, particularly 
the Hundalee-Oaro section, which will eliminate a 
heavy hill section of the corresponding road journey, 
will effect further substantial savings in petrol and 
tyres. Of the total operating revenue, 27 per cent. 











able. During the four weeks under review, only two 


in 1940. Much of this remarkable growth has 


was contributed by passenger traffic (other than 
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season tickets, which provided another 2-89 per 
cent.) and 64-8 per cent. by goods traffic. The 
railways were worked by a total stock of 639 steam 
locomotives, of which 380 were on the North Island 
and 249 in the South Island main lines and branches. 
The average mileage per locomotive was 32,873 
miles in the North Island and 27,401 miles in the 
South Island, the respective operating costs per 
engine-mile, including st res, fuel, wages and 
repairs, being 34-07d. and 30-22d., and the average 
number of days in steam, 262 and 238. The coach- 
ing stock numbered 888 and the wagon stock 16,254 
in the North Island, the corresponding figures in 
the South Island being 602 and 14,476. The great 
increase in the operating statistics, the report points 
out, has been sustained by a staff which, in spite of 
new entries and the engagement of some 1,400 
women, was still 12-5 per cent. below the pre-war 
complement. More than a quarter of the pre-war 
staff (actually, 6,876 employees, or 26-6 per cent.) 
were serving with the armed Forces ; and the railway 
shops, in addition to the normal maintenance work, 
were occupied in various forms of munitions manu- 
facture, including the construction of steam engines 
and boilers for Navy trawlers. 


Mass-Propvucep SuHrps IN THE UNITED 
STATEs. 





ENGINEERING. 


LETTERS TO THE EDITOR. 


BRITISH TRADE IN SOUTH 
AMERICA. 
To THe Eprror or ENGINEERING. 
Str,—According to reports we are receiving from 
England, considerable interest is being shown in 
pre-war and post-war trade in South America. 
Some people seem to think that British trade failed 


| because our salesmen could not speak Spanish or 


| import permits. 


| failed in South America is quite erroneous. 


because of shortcomings in our trade methods, and 
already a project is on foot to have a number of 
young men trained as salesmen with a knowledge of 
the Spanish language. This idea would have been 
useful a generation ago, when it was possible for a 
salesman from England to sell direct to the South 
American buyer, but it is practically impossible to 
do this in these days of exchange control and 
A British trader must sell through 
an accredited agent who is legally established in the 
country. In any case, to say that British trade 


We did 


|not obtain our fair share, it is true, but this was 


The mass production of merchant vessels in the | 


United States has been frequently referred to in the 
columns of ENGINEERING and the methods employed 
have been illustrated, but it has remained for a dis- 
tinguished officer of the United States Navy to 
crystallise the position by pointing out that in his 
country ships were not being built as we understand 
it, but were being manufactured, the distinction 
being that manufacture implied the training of ship- 
yard personnel in single operations. This, in turn, 
made possible production on an enormous scale and 
it was not likely now that the United Nations 
would lose the war through lack of cargo-carrying 
shipping. The officer referred to was Rear Admiral 
Howard L. Vickery, U.S.N., Vice-chairman of the 
United States Maritime Commission and Deputy 
Administrator of the United States war shipping 
administration. Admiral Vickery’s remarks were 
made at a conference held on Friday, September 17, 
at which he was introduced by Sir Amos Ayre. 
After a short tribute to the efforts of the British 
Mission to the United States in 1940, Admiral Vickery 
said that the type of cargo-vessel built in the 
United States for the British 
formed the basis of the “ Liberty ”’ ships of to-day, 
the major departures being in the substitution of 
oil for coal as fuel with consequent modification of 
the boilers. The maximum production of “ Lib- 
erty” ships had now been reached. This had 
touched 1,790,000 tons deadweight per month, the 
average lying between 1,700,000 tons and 1,750,000 
tons. The yards were being changed over to a faster 
type of vessel, the “* Victory’ ship. The keel of the 
first ‘‘ Victory ” ship would be laid towards the end 
of November and her iaunch was expected to take 
place in the middle of January, 1944. The “ Victory” 
ship was based on three types of ships, designed 
before the war, and the “ Liberty ” ship. The “ Vic- 
tory ’ ship would be 15 ft. to 20 ft. longer than the 
“ Liberty ” ship, the draught and beam were both 
greater, and there was an additional hold and an 
extra deck. The engines were more powerful and 
the first “ Victory” ship was expected to have a 
fully-loaded speed of 174 knots. Subsequent ships 
would have a speed of 16 knots, which compared 
well with the speed of 11 knots of the “ Liberty ” 
ships. The building estimate was 600,000 man- 
hours per ship. The original estimate for the 
“Liberty ” ship was 513,000 man-hours, but this 
had been steadily reduced to 200,000 man-hours | 
and, no doubt a corresponding reduction would | 
obtain with the “ Victory” ships. Contracts had | 
been placed for the building of 1,000 fast ships by | 
the end of 1944, many of which would be of the pre- | 


| 


Government had | 


| difference ruling before the war. 


because of the shortcomings of the British Govern- 
ment and not the trading methods of the British 
manufacturer. 

The reason why we did not get our fair share was 
a question of price. The quality of British goods is 


well known, and most South American buyers prefer | 


a British article if they can obtain it at a reasonable 
price. They will pay 5 per cent. or even 10 per cent. 
more for a British article, but they cannot afford to 
pay 20 per cent. or 30 per cent. more, which was the 
This difference 
was due, of course, to the subsidies given by the 


German Government to their manufacturers, which | 


enabled them to sell at a price in many cases below 
British landed cost. It is difficult to say whether 
British prices were dear or not, because whatever 
price we put on an article the Germans would cut 
below us. Another difficulty in the heavy engineer- 
ing and Diesel-engine trade was the question of 
credit ; 90 per cent. of the Diesel engines sold in the 
Argentine were sold on credit up to three years. 
The German banks, acting under instructions from 
their Government, financed their traders. It was 
very difficult for a British trader to find an agent 
who was willing to give these long credits or to take 
the financial risk. 

A further complication of trade was the variation 
in the value of the exchange, which caused con- 
siderable loss to traders who had sold on credit at 
fixed prices. At a later date the exchange control 
remedied this matter, but not before considerable 
losses had been incurred. In some South American 
countries, the exchange control was also an obstacle 
to British trade ; although in the Argentine British 
traders had no difficulty in obtaining all the exchange 
they required because, unfortunately, Britain always 
bought far more than she sold to the Argentine. 
This exchange difficulty was felt very strongly in 
countries such as Brazil. Finally, the world depres- 
sion in trade hit South America almost as much as 
other countries. 

Summarising the difficulties of British traders in 
South America before the war, we have the follow- 
ing: unfair competition from competitors whose 


Governments subsidised their exports ; the difficulty | 


of financing long credit terms ; the fluctuation in the 


value of exchange and later, in some countries, the | 
exchange shortage ; and the depression, which was | 
| felt in South America as elsewhere. 


What is going to happen after the war is difficult 
to predict. I do not suppose we shall have the 
unfair competition of subsidised exports. The 


system of credits, however, has become so much a| 


part of commerce in South America that it is im- 
possible to change it, therefore credits will be 
required. This is a point which should receive 
careful study by manufacturers at home. It is 


war designs referred to above, with some tankers. | quite possible that the exchange control will con- 
The “ Liberty” ship, he thought, might be useful | tinue and, after seeing its working over a number of 
in the post-war reconstruction period, but there was | years, I have come to the conclusion that it is the 
some doubt about her economic value in normal | fairest and most reliable form of equalising the 
service. There had been some difficulty in manning | trade between various countries. 

the engine-rooms of the new ships, but this was | 
being overcome. 





There is not the slightest doubt that British 


|traders can make great improvements in their 
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catalogues and methods of advertising. All cata- 
logues should be printed in Spanish and all measure- 
ments should be metric. In the Argentine, the 
British system of measurements in inches, feet, etc., 
is banned by law; no instruments for measuring, 
such as rules, etc., are allowed to be sold if marked 
in inches. British manufacturers must also remem- 
ber that South America is a price market. There is 
not the depth of capital that one finds in older 
countries. A buyer may recognise the advantage 
and the value of a British article, but if he has not 
got sufficient capital he has to buy something 
cheaper, though he knows it is inferior. Fancy 
finish, or anything else which raises the cost of an 
article without increasing its practical value, should 
be left off. Furthermore, it is no use selling an 
article without being able to give service or to 
provide spares at a moment’s notice. 

If the volume of trade warrants the expense, it 
is advisable to place a young man with the agent 
who thoroughly understands his employer's business, 
to act as liaison between the manufacturer and the 
representative. 

The point now arises: what should be done by 
those at home to assist British trade in South 
America ? 

The function of selling to the customer belongs to 
the agent established in the country. How can a 
manufacturer find a suitable agent? Before the 
war, the usual way of appointing these agents was 
| for a representative of the manufacturer to visit the 
various countries and pick out an agent whom he 
thought was suitable; but, on such a very short 
experience of the country, this haphazard method 
seldom produced results. It is quite clear that a 
|representative cannot stay long enough in the 
country to make a thorough study of the market, 
but in any case this information ought to be given 
by the Commercial Departments attached to our 
Embassies. 

Before the war, our various Commercial Depart- 
|ments were staffed by men whose abilities rested 
more on good intentions than practical experience. 
What is needed for post-war trade is a Commercial 
Department attached to each Embassy or Consulate, 
staffed by commercial men with practical experience 
in the country, to advise manufacturers on the choice 
of agents and on other matters which arise in the 
course of trade. If the volume of trade demands it, 
there should be two or even three expert men 
attached to each Commercial Department, one for 
hardware and machinery, a second for textiles and 
similar trades, and a third for chemicals and food- 
stuffs. These men should have commercial experi- 
ence in the country, they should be able to speak 
Spanish and English with equal fluency, and they 
should know intimately every agent in the country, 
his capacity, his sales methods and his financial 
standing. This knowledge, of course, is impossible 
to acquire by training in England. 

A British manufacturer, wishing to trade in a 
South American country, could then consult the 
Commercial Department and act entirely on their 
instructions, knowing that he is obtaining the best 
possible advice. The Commercial Department could 
also have a standard form of agreement between the 
agent and manufacturer in accordance with the 
laws of the country. It is to be noted that an 
agreement between agents and manufacturers, 
drawn up in England, seldom has any value in a 
| South American country. A scale of charges could 
|be drawn up by the Commercial Department to 
help to pay for the experts attached to their staffs. 
It is no use employing second-rate men; the key 
|men should be men of first-rate ability and should 
be paid a salary in accordance with their capa- 
| bilities. 

It may be of interest if I add a few remarks about 
| general conditions at the moment, and how im- 
| porters of British products are going on in these 
| difficult times. As you know, all exports of machin- 
very from England to South America were stopped 
when the Lease-Lend Act came into force, with the 
exception of cases where priority permits could be 
obtained ; but very few industries in the Argentine 
come into this category. To keep themselves alive, 
many agents have turned to manufacturing, and 
thus a great number of workshops have sprung up 
for the purpose of making engineering parts and 
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simple machines which previously were imported. 
The price of iron and steel has risen to fantastic 
heights, which makes all engineering work extremely 
costly. Second-hand machines of all kinds have risen 
in price to double that of new. Engineering labour 
is a problem; there is a great scarcity of skilled 
fitters, turners, etc., but it is surprising how quickly 
workmen have adapted themselves. Already there 
is talk in Argentine Government circles of protecting 
the new engineering and other industries, and it is 
practically certain that higher customs duties will 
be imposed on all manufactured material after the 
war. 

The Commercial Department of the United States 
Embassy is getting ready for post-war trade, and 
is taking great interest in statistics relating to 
pre-war trade in every type of industry. Almost 
every month we have a deputation of business men 
from the United States, visiting the country with 
the idea of post-war trade. There is no doubt that 
the United States will be our greatest competitor in 
the South American market after the war. (I am 
speaking of the heavy machinery industry.) The 
contrast between American methods and British 
methods of getting ready for post-war trade is very 
marked, and I must say that it is very discouraging 
to British traders out here to read some of the 
speeches on South American trade, which show such 
a poverty of ideas; in some cases; coming from 
those who are supposed to have a knowledge of the 
subject. It seems to show that those in high places 
at home have very little idea of the real basis of this 
trade. 

Yours faithfully, 
Buenos Aires. REPRESENTATIVE. 
August 18, 1943. 








COUNTER-PRESSURE BRAKE 
TESTING OF LOCOMOTIVES. 
To THe Eprror oF ENGINEERING. 

Srr,—I am replying a little late to the letters 
of Messrs. D. R. Carling and T. Robson appearing 
in the issues of ENGINEERING, dated July 16 and 
23, respectively, on the subject of my letter of 
June 25. In both cases, the broad principles raised bv 
my message were overlooked and both letters, and 
particularly that of Mr. Robson, were more con- 
cerned in recounting, unfortunately often inaccu- 
rately, irrelevant details on a transaction which 
does not concern the case, and as such cannot be 
of interest to your readers. I will, therefore, limit 

my reply to those points which affect the issue. 


Both writers, by their implicit and explicit admis- | 
my | 


and their contradictions, substantiate 
contention that the L.N.E.R. engine indicator of 
1943 is a modified copy of the Cossor equipment 
of 1936. Thus Mr. Carling states at the beginning 
of the first paragraph, “there are, in fact, funda- 
mental differences in the circuit,’ and at the end 
of the paragraph, “it utilises the basic principle 
of the original Cossor indicator only where essen- 
tial.” Mr. Robson, in the first paragraph, states 
“it was clear that the changes necessary were of 
such a fundamental nature that the existing circuits 
and pressure indicator could not be used,” and 
admits in the second paragraph “ the firm’s ampli- 
fying circuit was retained,” and again, in the 
first paragraph, confirms using the resistance pres- 
sure indicating element with the plea that “ it was 


sions 


not understood that the firm referred to claimed | 


exclusive rights to the principle.” 

This last excuse cannot hold because the com- 
position resistance element was brought to Mr. 
Robson’s notice as a patented device and its prin- 
ciple of operation explained in the Cossor apparatus 
he admits having tried before staging his own 
experiments. The source of reference 


device, using carbon discs and operating on a} 


different principle developed by Dr. Dodds, and also 
patented by Nos. 430,943 and 430,974. 


uses the contact resistance effect between discs, 
whereas the former uses the internal resistance 
change. In any case, even if these facts were not 


known at the time, the Patent Specification No. 
462,725 mentioned in my letter, which Mr. Robson 
must necessarily have examined before writing his 
reply, clearly explains all the above points. Never- 


quoted | 
(ENGINEERING, August 23, 1935) describes a different | 


The latter | 
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Haid hace dis 


theless, a semblance of rectitude with regard to the 
circuit principles used is provided by Mr. Carling’s 
statement that “the full text of Mr. Robson’s 
paper makes an acknowledgment of this,” over- 
looking the fact that, as is customary, the manu- 
facturers do not disclose the circuits of electronic 
apparatus, and therefore the information acknow- 
ledged could only have been obtained by examina- 
tion of the original apparatus when it was loaned. 
That the L.N.E.R. apparatus may differ in some 
details (actually only mechanical details) from the 
original is only natural when it is considered that 
it is impossible to copy a design or apply a principle 
without making some changes to suit specific condi- 
tions, more so in pressure recording work, where no 
two problems are identical. The originality lies in 
the basic principles used. 

The hasty conclusions arrived at by Mr. Carling 
on the subject of relative merits of resistance and 
| condenser pressure elements would tend to convey 
the impression that the matter is a controversial 
one. Actually, because of the absence of a single 
| system to meet all cases, the choice of a pick-up 
—— for each application is determined on tech- 
| nical grounds alone. Although Mr. Robson alluded 
|to various principles, it is not possible for me to 
|examine these in the present letter to provide an 
answer. I have already reviewed them in a paper 
I read on “Cathode Ray Tubes in Industry” at 
}an informal meeting of the Institution of Electrical 
| Engineers in February last. I have since summarised 
| the material in an article which is due to-appear in 
| Electronic Engineering in December, 1943, where 
the facts can be examined by those interested. 
| Nevertheless, in my letter of June 25, I stated that 
|“ none of the equipment available to-day for engine 
| indicator work can be considered fully satisfactory,” 
but, on the other hand, I also made it clear (and 
| here we come to the real point of my letter) that if 
| required, present-day electronic technique can pro- 
| duce equipment to provide practical finality. 





| The inference is that it is a waste of time for the | 


motive power engineer to experiment with elec- 
tronics by copying or modifying commercial appara- 
tus of economical type produced to sell to the general 
market for 1001., in the hope of developing the 
pressure recorder he so badly needs to meet the 
much more stringent research requirements, which 
must necessarily cost about ten times more. The 
technique has become so advanced and the experi- 
ence required so great that it is to-day definitely 
beyond the means of the motive power engineer. 
The extent to which such an endeavour fails is shown 
by the following in the case of Mr. Robson’s L.N.E.R. 
equipment :—(1) The principles of the original com- 
mercial equipment are retained. After many years 
of work, no improvement or change was made. 
(2) Obsolete circuits are used. (3) The original basic 
defects were not overcome, e.g., element instability, 
light spring diagrams, etc. 

Electronics is now a highly complicated and 
specialised field of engineering. As an electronic 
engineer would no longer dream of designing a 
locomotive, much less should a locomotive engineer 
expect to develop a piece of electronic apparatus 
with the presumption expressed by Mr. Robson 
|that it would be better than that produceable by 
an electronic engineer. The justification given that 
he was “ forced to do so because electronic engineers 
do not appear to be able to make anything suffici- 
ently robust and reliable to be of use outside a 


to-day. It is nevertheless symptomatic of the 
| attitude which is still obstructing the development 
and introduction of modern test equipment in 
industry. The amount of electronic equipment 
which is used under the most strenuous conditions 
of war and the general recognition that it is one of 
the many factors which will be responsible for 
ultimate victory, should be sufficient to have dis- 
| pelled this attitude long ago. 

The plea I made was the natural one that each 
|man should keep to his own job. My letter was a 
{reminder that although it was possible for an 
|‘ outsider” to “do” things passably well in the 
early stages of a new art, in the case of electronics 
the art has evolved so rapidly that to meet the 
|exigencies produced by increased knowledge and 
| more difficult requirements, its standards are now at 


laboratory ” is too grotesque to be taken seriously | 


least as high as those of the older engineering pro- 
fessions, and as a result it is now right out of the 
ambit of other than the electronic engineer. To be 
more specific, I can restate that if a pressure recorder 
is required in industry, as it is now agreed by every- 
body that the solution must be electronic, the job 
should be assigned to the electronic engineer. The 
time, money and labour wasted by others in trying 
to solve the problem should be employed for a more 
useful purpose in their own professions. 
Yours faithfully, 
E. Carranegs, M.Brit.1.R.E. 

Manager, Instrument Dept., 
Highbury Grove, N.5. A. C. Cossor, Limited. 
September 16, 1943. 





OBITUARY. 
MR. W. H. HOWDEN. 


Ir is with regret that we record the sudden death, 
at the early age of 59, of Mr. William Hay Howden, 
a director of Messrs. James Howden and Company; 
Limited, Glasgow. Mr. Howden, whose death 
occurred on September 11 at his home, Clippens 
House, Johnstone, Renfrewshire, was a son of 
Mr. James Howden, the founder of the firm. He 
was born on August 14, 1884, and educated first 
at Kelvinside Academy, Glasgow, and afterwards 
at Loretto School, and became an engineering 
apprentice in his father’s firm in 1901. While 
serving his pupilage he attended’ the engineering 
equa at Glasgow University, and, on completing 
his apprenticeship in 1906, entered the managerial 
side of Messrs. James Howden and Company. In 
1907, when the firm became a limited company, 
| Mr. Howden was appointed director and manager, 
| being then engaged on work connected with the 
design, manufacture and installation of Howden 
forced-draught equ’pment and of Howden-Zoelly 
|turbines. In 1920, he became deputy chairman and 
| joint managing director and continued to occupy 
| these positions for a number of years. Mr. Howden 
| was also a director of Messrs. James Howden and 
| Company (Land), Limited, and of The British Arc 
Welding Company (Scotland), Limited. 

Mr. Howden was elected a member of the Institu- 
| tion of Engineers and Shipbuilders in Scotland in 

1909, of the Institution of Naval Architects in 
1929, and of the North-East Coast Institution of 
| Engineers and Shipbuilders in 1934. He was a 
| vice-president of the North-West Engineering Em- 
|ployers’ Association, chairman of the Glasgow 
District Committee of the Foremen and Staff Mutual 
| Benefit Society (Engineering, Shipbuilding and 
| Alllied Trades), and a Justice of the Peace of the 
County and City of Glasgow. He was also inter- 
|ested in the Trades House of Glasgow, and was a 
former Deacon of the Incorporation of Hammermen. 
| In 1940, Mr. Howden was appointed chairman of a 
| committee established in the West of Scotland, by 
\the Minister of Labour and National Service, for 
| the disposition, to the best advantage, of the avail- 
able skilled workmen and the provision of additional 
| labour by the training of semi-skilled workpeople. 
| In 1941, he was made Deferments Officer to the 
| Glasgow District Man-Power Board. 

















GRAPHITE AS A FIRE EXTINGUISHER.—Very complete 
air-raid precaution arrangements have recently been car- 
ried out at the River Rouge Works of the Ford Motor 
Company. It is interesting to note that the fire-fighting 
equipment includes pails of graphite. It is pointed out 
that sand when thrown about in a machine shop may cause 
damage by getting into gears, etc; graphite, on the 
other hand, if it found its way into gearboxes or bear- 
ings, would act asa lubricant and would be advantageous 
rather than detrimental. 

BRISTOL ENGINEERING MANUFACTURERS ASSOCIATION. 
—Mr. J. E. Evans, the honorary general secretary of the 
EPristol Engineering Manufacturers Associatior, has re- 
quested us to state that his Association would be glad to 
receive copies of publicatiors issued by firms and organisa- 
tions. These are added to the library of the Association 
and made available to the members, comprising 140 
engineering firms. Mr. Evans, whose address is 104, 
Filton-avenue, Bristol, 7, adds that publications con- 
taining technical information on processes, heat treat- 
ment, raw materials and new products will be found 
particularly useful. 
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REBUILT “ROYAL SCOT”’ 
LOCOMOTIVES; L.M.S. RAILWAY. 


Shae London Midland and Scottish Railway’s “‘ Royal 
Scot ” class of 4-6-0 express passenger locomotives was 
introduced in 1927 by the late Sir Henry Fowler, 
K.B.E., then chief mechanical engineer, 50 of the class 
being built in that year and a further 20 in 1930. One 
of the class, the “ Fury,”’ was fitted with a Schmidt 
high-pressure boiler in the latter year, but the experi- 
ment was not a success and was not pursued; and, 
more recently, others were reconstructed with taper 
boilers and sundry other modifications, under the 
direction of Sir William Stanier. By the passage of 
time, the majority of the class are now due for re- 
boilering, and the London Midland and Scottish 
Company have announced the intention to rebuild 
them with taper boilers of the type fitted in Sir William's 
well-known “‘ Jubilee’ class, thus making the one 
type of boiler interchangeable between the two classes. 
New cylinders are being fitted also, and sundry other 
alterations introduced in the interest of greater stand- 
ardisation. The conversion of the first batch of 20 
engines is now proceeding at the Crewe Works, and 
the accompanying illustrations, Figs. 1 and 2, show 
No. 6103, “‘ Royal Scots Fusilier,”’ which was the first 
to be completed and was put into service in June. 
Eventually the whole of the class will be rebuilt in this 
manner ; they will be known as the “‘ Converted ‘ Royal 
Scot ’”’ class. , 

The engines have three cyliaders, 18 in. in diameter 
by 26 in. stroke, and a working pressure of 250 lb. per 
square inch. The cylinder dimensions and working 
pressure remain as before the reconstruction; and 
other details which are unaffected are the overall 
length, 64 ft. 11 in.; the wheelbase of engine and 
tender, 54 ft. 54 in.; the wheel diameters, 6 ft. 9 in. 
for the coupled wheels, 3 ft. 3} in. for the bogie wheels, 
and 4 ft. 3 in. for the tender wheels; and the tractive 
effort at 85 per cent. boiler pressure, which continues 
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at the figure of 33,150 Ib. The grate area is increased 
by a negligible amount—from 31-2 sq. ft. to 31-25 
ft.—but the firebox heating surface is increased 
from 189 sq. ft. to 195 sq. ft., and there are appreciable 
differences in the tube and superheater surfaces. As 
built by Sir Henry Fowler, the engines had a tube 
heating surface of 1,892 sq. ft., consisting of 27 large 
tubes, 54 in. outside diameter and 14 ft. 6 in. between 
tube plates, and 180 small tubes, with an outside dia- 
meter of 2 in. The superheater, in 27 elements of 
1}-in. tube, had an area of 399 sq. ft. As now recon- 
structed, the engines have 28 of the 54-in. tubes and 
198 small tubes, 1} in. outside diameter ; and the length 
between tube plates is 13 ft. This gives a tube surface 
of 1,667 sq. ft., making a total, with the firebox, of 
1,862 sq. ft. of heating surface. The superheater 
surface is reduced to 357 sq. ft. The boiler barrel is 
12 ft. 114 in. long, and has a diameter of 5 ft. 5 in., 
increasing with the taper to 5 ft. 104 in. It will be 
noted from the illustrations that a double chimney is 
now fitted. The weight is not greatly affected ; engine 
and tender in working order, with 4,000 gallons of water 
and 9 tons of coal in the tender, now weigh 137 tons 
13 ewt. as against the previous figure of 139 tons 
|} 11 ewt. The axle loadings and main dimensions are 
given in Fig. 2. The adhesion factor is 4-13, and the 
braking force is 57-4 per cent. of the weight of engine 
and tender. It should be added that the overall width 
is 8 ft. 10 in., and the maximum height, which is to 
the top of the cab, is 13 ft. 2? in. above rail level. 








MICA FROM CEYLON.—The mica obtained from de- 
posits in Ceylon is of excellent quality and we understand 
that practically the whole of the output is now being 
purchased for the requirements of the Allied Nations. 
| Local labour is being trained to trim and grade the mica, 
and it is hoped to make Ceylon one of the leading mica 
exporting countries. 




















THE NAVAL CAMPAIGN IN THE 
MEDITERRANEAN .* 


THE surrender of the Italian Fleet is one of the turn- 
ing points in the war at sea. I propose briefly to 
review the naval campaign in the Mediterranean which 
has just concluded. In September, 1939, the British 
and French Fleets together were so much superior to 
the German that there was no fear of our losing com- 
mand of the seas, though it was expected that German 
U-boats and commerce raiders would be very trouble- 
some. In June, 1940, the position changed, almost 
overnight. The French Fleet went out, and the Italian 
came in. Our vital Middle East position seemed to be 
laid bare to the enemy, for at a time when we hourly 
expected invasion it was difficult to spare ships for the 
Mediterranean, and we had to accept in that sea a 
striking numerical inferiority. 

Mussolini had available six battleships, two of them 
very modern, and 19 cruisers, together with large num- 
bers of destroyers and submarines, to which we could 
oppose four battelships, one aircraft carrier and seven 
cruisers. The aerodromes all the way from Gibraltar 
to Egypt were now either actively hostile or passively 
unfriendly. The Sicilian Narrows would, we expected, 
be barred to surface ships by Axis bombers from Sicily 
and Sardinia. The Mediterranean was closed and re- 
inforcements for the Middle East had to go via the Cape 
of Good Hope. The U-boat war was becoming more 
intense. This sombre background made reinforcement 
of the Mediterranean with destroyers and light craft 
difficult, and threatened to require us further to deplete 
our inadequate strength there. 

If the Navy was to fulfil its functions of maintaining 
our lines of communications with Malta and Greece and 
destroying those of the enemy, some way must be 
found of reducing the Italian Fleet. It was decided 








*Broadcast by Mr. A. V. Alexander, M.P., First Lord 
of the Admiralty, on September 16, 1943. Abridged. 
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to attack them in harbour at Taranto by aircraft of | ships, which lasted until the victory of El Alamein 
the Fleet Air Arm. On Nuvember 11, 1940, the 19 | and the re-conquest of Cyrenaica made it possible to 
Swordfish which took part in that remarkable attack | give air support to convoys from the East. During all 
succeeded in crippling the Italian Battle Fleet for a | this time Malta had to be supplied with aircraft. The 
considerable period. From then until the conquest | range of fighters is limited and they had to be carried 
of Greece and Crete by the Germans and the arrival | in aircraft carriers to within a short distance of the 
of the German Air Force in Sicily, the Royal Navy | island. Over 700 were transported by H.M. carriers 
controlled the Eastern Mediterranean. in this way, and 111 by a United States carrier. 

Early in 1941, we suffered heavy losses in the opera-| Offensive action against Rommel’s supply lines was 
tions off Crete, including severe damage to the aircraft | carried on mainly by His Majesty’s submarines and air- 
carrier Formidable, followed by a series of disasters | craft of the Fleet Air Arm and the R.A.F., though 
which threatened our whole position at sea. The} from time to time cruisers and destroyer forces were 
carriers Illustrious and Formidable were already out | made available for night operations in the Sicilian 
of action. H.M.S. Hood was sunk. The Army was | Narrows. Considerable success was obtained and the 
driven back to the borders of Egypt, which made it | combined sinkings played a vital part in Rommel’s 
impossible to give shore-based fighter cover, over more | destruction. His Majesty’s submarines sank a total 
than a very limited area. | of 1,335,000 tons. These results are the more remark- 

The crisis in our fortunes was reached in November | able because the Mediterranean is perhaps the most 
and December, 1941. On November 14 the aircraft | difficult area in the world for successful submarine 
carrier Ark Royal was torpedoed and on the 20th the operations; 41 of our submarines were lost. The 
cruiser Sydney was sunk, on the 24th the cruiser | Fleet Air Arm, operating from carriers, from Malta, and 
Dunedin, on the 25th the battleship Barham. Then | from the Western Desert, accounted for another 410,000 
came the treacherous attack on Pearl Harbour which | tons. Perhaps the most spectacular action by surface 
temporarily crippled the American Pacific Fleet, | ships was the elimination of an enemy convoy of 10 mer- 
followed almost immediately by the sinking of His | chant ships and two destroyers by the cruisers Aurora 
Majesty’s ships Prince of Wales and Repulse. Shortly | and Penelope, with the destroyers Lance and Lively. 
afterwards the battleships Queen Elizabeth and Valiant | The advance of the army from El Alamein and the 
were severely damaged and the cruisers Neptune and | landing of the Anglo-American expedition in North 
Galatea sunk. Thus within two months the American | Africa completely revolutionised the situation. Malta 
battle fleet covering the Pacific had been crippled, the | was relieved and became an advanced offensive base, 
British battle fleet covering Singapore and the Bay of | and from November onwards our grip on the inland 
Bengal had been sunk, the British battle fleet in the | sea has been steadily tightening. No large-scale enemy 
Eastern Mediterranean had been crippled, and the | evacuation from Tunisia was allowed ; there was little 
famous Force H had lost its invaluable aircraft carrier. | interference with our expedition to Sicily, and by the 
Moreover, as the winter turned to spring, the U-boat | capture of Sicily the Italian Fleet was irrevocably 
war reached its peak. Fortunately the enemy did not | divided, one part at Taranto, the other at Spezia. 
know completely our precarious position, and for vital 
months we managed to conceal the damage to the Queen 
Elizabeth and Valiant and the sinking of the Barham. 

In the Mediterranean, we had three cruisers left. | LABOUR NOTES. 

The greatest ' problem was Malta. That heroic Unorriciat strikes which took place last week in 
island was holding out valiantly, but supplies were several industries engaged on war work had a serious 
falling and at times could be measured in weeks. Asmall | ofect on output, and even now that the trouble has, 
convoy with ammunition got through in January, to some extent, subsided, it does not appear to be 
but an attempt to get another one through in February generally realised that the ends which it was desired to 
had to be abandoned. An March, Admiral Vian, in| s+tain could have been reached without stoppages. In 
command of the 15th Cruiser Squadron, was sent to practically all the industries affected negotiating 
make another attempt. He met the Italian Fleet and machinery exists for the adjustment of differences. 
the Luftwaffe, and his battle with them is one of the The strike of miners in the Notts coalfield as a protest 
most brilliant in our naval history. ; against the imprisonment of a youth who disobeyed a 
_ The enemy came south in two forces, the first con- | direction to work underground was more than a trade 
sisting of one 8-in. and three 6-in. cruisers ; the second, union issue; it was a challenge to the war period 
of the battleship Littorio, two 8-in. and three 6-in. | Lebour legislation. Moreover, the compromise which 
cruisers, with attendant destroyers. Admiral Vian’s | ended it could have been reached without a stoppage. 
plan was to lay a smoke screen in front of the convoy, 
attacking with torpedoes under its cover if the enemy 2 
attempted to break through. Favoured by a strong| The trouble at Barrow-in-Furness over the recent 
south-easterly wind, this plan enabled him to drive | award of the National Arbitration Tribunal was ended, 
off the first section ; but, while he was searching with | as it should have ‘ended, in a joint decision of the 
his cruisers for two of the enemy’s damaged ships, the | Engineering and Allied Employers’ National Federation 
Littorio bore down at high speed on the convoy. | and the Engineering National Joint Trades Movement 
Without hesitation, the destroyers Sikh, Havoc, Lively | to submit certain points for the interpretation of the 
and Hero attacked. Although straddled continuously | Tribunal. If the demand of the Electrical Trades 
by 15-in. shells, they held off the threat to the convoy | Union for an increase of 3s. an hour for members on 
until the cruisers returned. Then the 14th Destroyer | contractors’ work is official and national—as it appears 
Flotilla, consisting of the Kelvin, Kipling, Kingston | to be—the strikes at Manchester, and the threats of 
and Legion, led by the Jervis, with the cruisers Euryalus | trouble elsewhere, were not helpful. The strikes of 
and Cleopatra (Admiral Vian’s ship) in support, went | shipwrights on the Clyde was a clear breach not only 
in to attack. The Littorio was hit by a torpedo and by | of the unions rules, but also of its agreements with the 
gunfire, and a cruiser was seriously damaged. ‘The | Shipbuilding Employers’ Federation; so was the 
Italian forces turned for home, but before they got | decision of a number of Clyde riveters to send a 
there the submarine Urge picked off the damaged | deputation to London to press—presumably on the 
cruiser. Under ceaseless air attacks and in the teeth | Ministry of Labour and National Service—a demand for 
of a gale, the convoy steamed on. One of the four | a minimum wage of 3s. an hour for riveters. 
supply ships was sunk ten miles south of Malta, and 

















another, the Breconshire, was hit when almost home. | Of the 103 disputes which began in July in Great 
She crawled into a bay to the southward of the Grand | Britain end Merthern Ireland. 19, disectiy involving 
Harbour, but was again hit and sank. | 3,700 workpeople, arose out of demands for advances 


In June, Admiral Vian was again on the Malta run. |.” — -e eo nay aa: ag ’ 
Two battleships of the Littorio class, four cruisers and wet a ect a Geockty taneiving 
eight destroyers barred his passage. Admiral Vian | 7,800 workpeople, out of other questions ; 2, directly 


took avoiding action while air striking forces from | i. volvin 700 workpeoplh t of ti t ki 
Malta and the Western Desert attacked. One of our | : 8 : oe pe _ , — a weer agp. 
submarines saw a 10,000-ton cruiser stopped and on | ee Se pang et he wee par ce tear 
fire, and sank her by torpedo. Other damage was | Jasses i“ mae 26 dineat tavelvin 5.400 want, 
inflicted on the enemy by the air attacks, and one |), — fd aha saan one <= working 
enemy battleship was hit by a torpedo. Despite these | eee ——eeies enhene arectt Plea sree +700 oni. 
successes, the convoy did not get through, for extra | " “4 on of a paneled pr ens ary Sao _ 
steaming had used up so much fuel that a re to | scene diroothy involving 900 waleenin wees in 
be set for Alexandria. However, a convoy had been | . ee . i ee > sins , 
simultaneously passed from the western Mediterranean | Suppers of werkgougte Enveives in ether Cipates. 
and some of these ships reached Malta. . 
The next convoy to Malta was in August, this time| Final settlements of disputes, which terminated in 
from Gibraltar, and was supported by aircraft carriers. | July, were effected in 90 cases directly involving 20,200 
Although H.M.S. Eagle was lost at the beginning of | workpeople. Of these disputes, 13, directly involving 
the operation, the Fleet Air Arm worked with great hee workpeople, were settled in favour of the work- 
success and shot down no less than 50 of the enemy. | people, and 56, directly involving 11,100 workpeople, 
In the Sicilian Narrows, the enemy developed the very |in favour of the employers. Twenty-one, directly 
heaviest attacks both by aircraft and by E-boats and | involving 5,700 workpeople, resulted in a compromise. 








Malta; but Malta was saved by the supplies in those | people, work was resumed pending negotiations. 








Mr. Ben Gardner, assistant general secretary of 
the Amalgamated Engineering Union since 1934, has 
been elected general secretary on the first ballot. He 
had a majority of 9,000 over the combined votes of 
seven other candidates. He took over the duties of 
his new post on Monday this week. 





Statements have recently been made in the Press 
and on the wireless to the effect that all new entrants 
into the Merchant Navy must have had pre-sea training 
before they can be accepted for the sea. The Ministry of 
War Transport, the September issue of the Amal- 
gamated Engineering Union’s Journal states, wish to 
make it clear that this requirement does not extend 
to engineering apprentices who have served their time 
in suitable workshops ashore. In the very near future 
there will be room for a considerable number of such 
entrants into the Merchant Navy, and men who have 
served not less than four years as apprentice engineers 
or journeymen in workshops in which the manufacture 
and maintenance of heavy machinery is performed, and 
who wish to be considered for entry into the Merchant 
Navy as junior engineer officers should write to the 
Registrar-General of Shipping and Seamen, Llantrisant 
| Road, Llandaff, Cardiff, giving their age, particulars 
| of the apprenticeship they have served, the name of 
their employers, and their National Registration 
Number. 








In the September issue of the Amalgamated Engineer- 
ing Union’s Journal, Mr. Tanner gives an account of 
the conference held recently in Manchester to discuss 
the question of amalgamation. Twenty-six unions 
were invited, he says, and the representatives of 17 
attended. It was explained to the delegates that one 
of the objects of the A.E.U. was to bring about one 
union for the foundry, engineering and shipbuilding 
trades. All realised the advantages that would follow 
a reduction in the number of unions—the economies 
that would be effected and the prevention of overlap- 
ping, competition, and demarcation disputes. 





The A.E.U. was prepared, Mr. Tanner told the meet- 
ing, to consider the creation of a new organisation 
which would safeguard the interests of crafts, the various 
sections of the industry, and the whole of the workers 
in the industry. ‘“ Fourteen delegates,” it is recorded, 
“ participated in the discussion, and the principle and 
need for amalgamation were generally accepted .. . 
Eventually a resolution was unanimously adopted that 
a report of the meeting be submitted to the executive 
councils of the unions represented who would consider 
same and that the conference be resumed within three 
months.”’ 





The executive council of the A.E.U. have taken up 
with the Ministry of Supply certain complaints with 
respect to members discharged from Government fac- 
tories under the Ministry of Supply as an effect of 
redundancy or some other legitimate cause. The com- 
plaints related to the regulation that holidays must be 
taken before payment can be made for them. “ The 
whole matter,’’ Mr. Tanner says, “ has received careful 
consideration and it has now been decided that, as a 
war-time measure, the date of discharge of such 
employees may be adjusted to cover any balance of 
annual leave for which they may be eligible. This, in 
fact, means that the department will be paying these 
employees in respect of the proportion of leave which 
they have not taken while in the department’s employ- 
ment during the current year.” 





For some time past, the unions which are organising 
welders have been much concerned about the ill-effects 
on the health of operators of welding processes. The 
Amalgamated Engineering Union, it is announced, has 
now induced the Factory Inspectorate of the Ministry 
of Labour and National Service to undertake a proper 








inquiry into the whole question. The survey, which is 
to be begun immediately, is stated to have “ the fullest 
support of the unions concerned, who hope that by 
means of a really scientific investigation of this nature 
the harmful effects of a process now increasingly wide- 
spread in our own and the shipbuilding industry, and 
affecting very large numbers of both men and women 
workers, will be fully recognised and checked.” 


It is stated in the September issue of the Trades 
Report of the United Patternmakers’ Association that 
arising out of discussions on Award 326, the Confedera- 
tion of Shipbuilding and Engineering Unions have 
decided to put forward a proposal to the National 
Engineering Joint Trades Movement for consideration. 
This is that a claim be submitted to the Engineering 
and Allied Employers’ National Federation for a sub- 
stantial increase in wages for all employees—day 


our losses were not light, five ships only reaching|In 18 other disputes, directly involving 3,500 work- | workers and piece workers alike—a similar claim to be 


submitted to the Shipbuilding Employers’ Federation. 
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MARKING METHODS AND 
PRODUCTION.* 


By ARNotp Trop. 


WAR 


Berore the present war there were many factories 
in the engineering and metal-working industries of this 
country in which the operation of marking as a pro- 
duction process was never even considered. As factories 
changed over to manufacture of ammunition and com- 
ponents of air-borne and military vehicles, executives 
had to pay more attention to marking, but their own 
experience and what publications there are on the 
subject afforded little guidance. Marking is now a 
process comparable with other machine shop and fitting 
processes, for which planning and equipment must be 
provided. Engineers have been confronted with long 
inscriptions, subject to frequent change, on unfamiliar 
articles of awkward shape. Often components have 
seemed to baffle all attempts to hold them or to avoid 
damage to thin walls or screw threads, etc., while being 





* Paper read before the North-Western Branch of 
the Institution of Mechanical Engineers on Saturday, 
May 1, 1943. Abridged. 
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Motor-DrivEN MARKING MACHINE. 


marked. The quantities involved have made marking 
a bottle neck, “ tying up ” some of the most dependable 
labour so that perfect components should not be 
ruined by incorrect marking. 

These difficulties lead engineers to design their own 
marking tools, but the application of their resourceful- 
ness in this direction may lead to unhappy results. The 
marking-devices industry, small though it is, has a 
high degree of specialisation, and highly experienced 
specialists are engaged upon the production of marking 
devices. The average tool draughtsman, toolroom 
foreman, or skilled mechanic has no opportunity to 
study the points that matter. The principal factors 
involved are :—(a) The available methods by which the 
lettering of marking dies is made to stand up in relief. 
(6) The load required to secure indentation. (c) The 
available means for presenting the die to the werk. 
(d) The geometry of the interaction of the die with the 
work. (e) Stresses arising in’ the tool exactly as in 
machinery parts. (f) The selection and inspection of a 
suitable steel for the die. (g) The heat-treating of such 
a steel in a way to achieve simultaneously high hard- 
ness, high toughness, freedom from scale, decarburi- 
sation, and cracking in treatment. (h) The plastic 


' flow of material produced in the process of marking. 
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Figs. 11 ann 12. 
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If the non-specialist designs a marking tool, he will 
almost certainly need the specialist's services for cutting 
the lettering, etc., though he may cope successfully 
with the engineering of the tool, but although the 
improviser may get what he requires, delivery generally 
will be delayed, and some other factory may have to 
wait longer for its equipment than need have been the 
case. It is essential to avoid such a state of affairs 
to-day. The design of marking equipment should 
only be undertaken if there are facilities for its pro- 
duction or collaboration with specialist firms who will 
carry out the most difficult process—cutting the 
figures, letters, graduations, etc. 

Classification of Marking.—The significance of 
marking devices relative to war needs is best realised 
by classifying marking according to purpose, in order 
of importance, as follows:—(1) Functional marking, 
which is essential to enable the marked article to 
function, ¢.g., graduations on such instruments as 
revolution indicators, pressure gauges, compasses, 
bomb sights, micrometers, etc. (2) Marking for 
identification of purpose, e.g., numbering aircraft parts 
or machinery components; also recording operating 
instructions or selection data (such as size) on drills, 

| taps, and similar tools. (3) Marking to fix respon- 
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sibility should the component fail in service, ¢.g., 
inspection marks, makers’ initials, lot numbers, date 
stamps, cast numbers, etc. (4) Marking to conform 
with pre-war regulations, e.g., patent numbers, country 
of origin, ete. (5) Commercial marking, e.g., trade name, 
registered design, decorative marking, advertising 
marking. 

There can be no arguments as to the necessity of 
functional marking, and no serious arguments against 
marking for identification of purpose as applied to 
tools like drills and taps, since the alternative would 
be to place on every using operator the onus of respon- 
sibility for gauging the tool in essentials before using 
it. The numbering of parts gnd inspection marking 
are often criticised, but it appears that a simple system 
of identification is necessary to assist in the progressing 
of components through the various stages of manu- 
facture ; it is also essential to the subsequent issue of 
items for assembly, and of spares to field repair units. 
Little can be said to justify any marking in classes 
(4) and (5). Much unnecessary commercial marking 
is difficult to avoid, since the firms practising it are 
supplying their peace-time products to war factories, 
and are inclined to continue these markings as long as 
possible. A move has been made to reduce this wastage 
of effort and several firms have willingly co-operated 
with those responsible for this move towards economy, 
though much remains to be done. 

Definition of Marking and Methods.—Although the 
term “marking” is generally understood to mean 
indentation with a hardened steel punch or die, such 
interpretation is narrow, for marking can be accom- 
plished in several other ways. Some of these methods 
are given below. (1) The addition of paint, for example, 
to steel bars is a form of marking. Castings may be 
marked at manufacture, using moulders’ letters on the 
pattern. Drop forgings, die castings in metal moulds, 
and synthetic plastic mouldings can be given inscrip- 
tions by making impressions in the dies or moulds. 
(2) Attachment of metal labels is excellent for some 
purposes; such labels may be of a cheap stamped 
form, chemically etched, or even of cast or machine- 
engraved brass. (3) Marking by plastic deformation 
covers several processes, including the common indenta- 
tion method. Sheet metal may be embossed between 
male and female dies. (4) Much marking is done by 
engraving sunk characters, using two-dimensional 
engraving machines. A hardened stylus pin is guided 
by the operator around a sunk track in a master copy, 
while a rotating cutter grooves the work to the same 
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covered with an acid-resisting compound. The design 
required is cut through this resisting medium, usually 
with a sapphire tool actuated through a pantograph 
from an enlarged master copy, and the work is then 
exposed to corroding acid. Acid etching can also be 
done by transfers, or rubber stamps. Light alloys 
respond to an etching process, which will produce neat 
results, but the author understands that this can be 
done only in specialist plants, and the process suffers 
the handicap of transportation difficulties. Wood and 
leather can be branded with a heated die. 

Component and Marking Die Design.—An article 
often has several surfaces on which marking might be 
placed, and unfortunately the most awkward surfaces 
are frequently chosen by the designer or the inspection 
body. Production and use is thus frequently made 
more involved than is necessary or, in these days, 
justifiable. 
impression might be most easily produced and by the 
simplest equipment may for technical considerations 
be barred, but often there is no sound reason for the 
choice. For example, a stud required the maker's 
initials on the cylindrical surface, and the date upon 
the end. The whole inscription could have been placed 
in either position in a single operation, but separate 
places were insisted upon and two processes needed. 
A round-headed pin may be marked on the periphery 
of the head or on its end. If the pin be long, end 
marking will necessitate a slow operation whether 
hand- or machine-marking is adopted, whereas rolling 
the inscription on the periphery will be quick, irre- 
spective of the length. 


size of character really wanted. 


characters. 
characters. 
called for only after most careful consideration. 
demands being made on operatives having the skill 


These are ,-, #y-, 4-, o-. +. §-. and 4-in. 
Characters smaller than -in. should be 


heavy. Every non-standard piece produced retards the 
war effort. 
circular fashion should be avoided. Taking a bolt 
head, the arrangement shown in Fig. 1, opposite, is 
often asked for, demanding a specially made stamp. 


the line arrangement of Fig. 2, when the more econo- 
mical steel type can make the impression. An impres- 
sion which is too long to fit the head in a single line 





can generally be split into two lines, again using type. 


design at a reduced ratio controllable by the adjust-|It is important to avoid completely interchangeable 


ments of the pantograph linkage. 
the process referred to immediately above uses an 
electrical etching head instead of a rotating cutter, 


(5) A variant of | punches for circular inscriptions where the matter 


changes, as for lot numbering or dating. Designers 
put forward from time to time new ideas, for example, to 


and machines are available with multiple heads to | make dies as shown in Figs. 3 and 4, opposite, by cutting 


treat several components at once. 
machines the etching is effected by a series of minute 
electrical arcs formed at the point of a rapidly vibrat- 
ing electrode. The marking is very light, although 


legible, and permanent, and it is claimed that the | 


In one of these | characters on the ends of segmental pieces which will 


give interchangeability to circular stamps. These tools 
must be made by slitting up annular rings, and the fine 
work necessary on the taper sides is misapplied in 
war time. 


fatigue resistance of highly stressed components is | other diameter than that for which they were designed, 


not appreciably affected. 


This machine gives high | 


and do not justify the expenditure of skilled labour, 


production ; the process is clean and certainly of great /since equal results can be obtained by the solid punch, 
with small cylindrical inserts, easily produced, for the | 


value where components require marking in a condition 
of high hardness. Acid etching is a useful method for 
marking bright hardened steel parts. 





The work is| 


changing elements as shown in Fig. 5. Application 
of standard steel type to a circular job is seen in Fig. 6, 


Such stamps cannot be used for work of | 
| power-operated machines are at work in this country, 


necessary for cutting such characters are extremely | 
| character will be more clear and satisfactory, though 


|machines is so very high. 


It is recognised that surfaces where the | 





EQUIPMENT FOR COMPONENTS AND TOOLS. 


Die witH Mu.LtTreLteE NoMBERING PUNCHES. 


a method which gives straight inscriptions diverging 
but little from the curved shape. Marking punches 
used by inspectors to denote acceptance of approved 
parts are sometimes wanted, and here, again, insistence 
on circular arrangements is time-wasting futility ; and 
the production of punches is much facilitated by 
straight-line inscriptions. 

In old-style production, punches could be made 
either way with indifference, but since it has become 
necessary to provide punches for aircraft concerns at 
the rate of hundreds per week, mechanisation and 
tooling has been vital to the output needed. Small 
articles have to be marked, and admittedly these often 
call for very small inspection punches; nevertheless, 
the removal of metal so as to leave upstanding four, 
five, or six relief characters within a }-in. circle calls 
for high skill. An increase of size to j-in. which 
reference back to the purchaser has often brought, 
at once reopens the manufacture of the punches to a 
wider group of operatives, and eases delivery con- 
siderably. 

A growing amount of marking is done (for example) 
on instrument dials, the marking being later filled with 
pigment to make it more readable. Because the 
impression at the face of the work is not a replica of 
the fine cutting edge of the die, but of a plane some 
distance back from the edge, machine-engraved dies 
give more perfect results than hand-cut dies. The 
hand craftsman can never achieve the mathematical 
accuracy of the precision engraving machine, and a 
plane through his die will show distortion of characters. 


| A note on the material to receive such markings may be 


Often orders are placed in a misapprehension of the | 
Users and designers | material, but there is a tendency to “drag down” 


might take more trouble to specify standard size | inside closed characters such as 4, A, B, and so on. 


| 


| 


Characters arranged on flat surfaces in a | 


It has no great legibility, and can be replaced with | 


| experience, of the hardness required. 


useful. Lower press loadings are needed by annealed 


When these characters are filled with pigment, the 
lowered areas show, not in outline, but as solid blobs. 


The | The same material in harder condition will show less of 


this characteristic, and may have a pronounced burr 
raised around each character. If polished down, the 


the load needed to secure the impression will be higher. 
This kind of thing has long been known to scientific 
workers in connection with hardness testing, but is 
not yet widely known to industrial workers. The 
thickness of the work influences the severity of drag- 
down. Tests of the reaction of the material to marking 
should be made; or deductions drawn, from previous 
The latter should 
be specified to suppliers in a recognised hardness scale. 

Indentation Marking.—Cylindrical components can 
easily be produced on machine tools, and such a com- 
ponent can be rolled along a simple anvil or mounted 
readily for rotation upon the axis. It can be marked 
with a flat die tangential to its surface with correct 
geometry impossible in a concave die fitting its surface. 


| A British bench-type machine for this duty is illustrated 


By inversion of the process, flat work may 
The die is 
Few 


in Fig. 8. 
be marked in these machines by rotary dies. 
reciprocated by a hand lever in each case. 


probably because the output obtainable from hand 
A British motor-driven 
machine arranged for marking the sizes on twist drills 
is shown in Fig. 10. A gate delivers the drills singly 
from a chute to the marking die set in the reciproca- 
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ting table. They roll between the die and a pressure 


pad and are delivered back to the work tray by gravity. 
Much flat work is marked in presses by flat dies, and 
the method is usually to be preferred in cases of flat 
work. 


In Fig. 9, page 258, is shown a plane die, used by | 


rolling, to produce the graduations and figures on the 
barrel ofa l-in. micrometer. The cylindrical indicator of 
a tyre tester is illustrated in Fig. 11, whilea die produc- 
ing a similar indicator, is shown in Fig. 12. The method 
of engraving dies of this kind permits not only plain 
dividing, but also dividing on a logarithmic basis with 
accuracy. The process also produces dies for curves 
of non-circular plotting to a high degree of reliability 
and accuracy, as witness the die and a product from a 
similar die shown in Fig. 7. Some other lettering has been 
deleted from these photographs. Each of the curves is 
tested at five points. Errors at all points had to be less 
than + 0-005 in. A pair of rotary dies for cylindric al | 
compass parts appear in Fig. 13, page 258. 
the parts just illustrated are of fast-cutting materials 
none could be engraved at the speed of marking, which 
produces from 50 parts to 1,000 parts, according to 
design, in the time taken for each part to be engraved. 

Micrometer collars of centre lathes are marked by 
roller dies. The conical dial of a grinder was redesigned 
to be marked on a press by two dies shown in Fig. 14, 
page 259. The press could be used for graduations, 
but not for figuring: but a flat face for the numerals 
removed a war-time difficulty. This idea might well 
be noted by other designers. A special machine for 
conical work is now available. A group of press tools 
for graduating and figuring a time fuse by two opera- 
tions without removing it from the tools is shown in 
Fig. 15. The fuse is pressed into an internally serrated 
graduating die, the sliding packing is withdrawn, and a 
second stroke of the press actuates the 29 numbering 
punches simultaneously by a cone, the fuse entering a 
clearance hole in the packing. Cases are on record of 
such dies and punches producing over a million fuses. 
An aluminium alloy tube, part of an aircraft instrument, 
is marked by a flat die about 4 in. square, using a rolling 
matking machine. The impression produced in a 
matter of seconds by the die would take hours by 
engraving. There is a tolerance of +0-005 in. for 
any graduation line from the datum line. 

(To be continued.) 








NOTES ON NEW BOOKS. 


Blementary Handbook of Aircraft Engines. By A. W. 
Jupeg, Wh.Sc., A.R.C.Se. London: Chapman and 
Hall, Limited. [Price 2s. 6d. net.] 

Tue gradual development of what may be termed a 
mechanical frame of mind among the general public, 
for which the motor car has been largely responsible, 
is strikingly reflected in the interpretations put upon 
the description *‘ elementary ” by the authors of intro- 
ductory text-books. In the present work, which Mr. 
Judge has compiled for “ students, aircraft mechanics, 
apprentices, members of the Air Training Corps 
specialising in engines, and others engaged in the 
aircraft industry,” he assumes as a matter of course 
an ability to assimilate technical detail which these 
classes of reader would hardly have been expected to 
possess ten years ago; but there is no doubt whatever 
that the assumption is fully justified and that, in 
consequence, the book will be the better appreciated 
by its intended public for being free from any suggestion 
of “ writing down” to minds of more limited compre- 
hension. The scope is wide, ranging from the earliest | 
attempts to propel aircraft by steam to some mention, 
though only a brief one, of the gas turbine and the 
possibilities of jet propulsion in the light of present 
thermodynamic knowledge. Inevitably, the book is a 
compilation, relying on material already published for 
its matter and many of its illusfrations (some of which, 
anfortunately, are reproduced on rather too small a| 
scale to be quite effective); but there is an art in 
compilation, and Mr. Judge is an experienced exponent 
of it, so that the book may be commended as giving a 
good general impression of the subject. A correction 
is needed on page 173, and in the corresponding index 
reference, where the Michell crankless engine is given 
as the “ Mitchell” ; a mistake which is the more. sur- 
prising since _~ A. G. M. Michell, F.R.S., so recently 
received the James Watt Medal for his outstanding 
contributions to engineering progress. 








THE INSTITUTION OF STRUCTURAL ENGINEERS. —The 
results of the examination held by the Institution of 
Structural Engineers, in London and at Belfast, Bir- | 
mingham, Bristol, Edinburgh, Glasgow, Middlesbrough, | 
Norwich and Salford, in July last, have now been | 
announced. The total number of candidates was 155, | 
of whom 38 took the graduateship examination and 117 
the associate membership examination. Of these, 24 | 


candidates passed the graduateship examination and 66 
the associate-membership examination, making a total | 
of 90 successful candidates. 
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** ENGINEERING ” ILLUSTRATED 
PATENT RECORD. 


| ABSTRACTS OF SPECIFICATIONS RECENTLY 
| PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W'.C.2, price 18. each 

The date of the advertisement of the acceptance of a 

Complete Specification is given after the abstract in 





each case, unless the Patent has been sealed, when the | 


word “* Sealed "’ is appended. 

Any person may, at any time within two months from the 
| date of the advertisement of the acceptance of a Complete | 
| Specification, give notice at the .Patent Office of 
| opposition to the grant of a Patent on any of th 

grounds mentioned in the Acts. 


METALLURGY. 


552.234. Distillation of Metals. International Alloys, 
Limited, of Slough, and W. E. Prytherch, of Stoke Park, 
| Bucks. (1 Fig.) February 3, 1942.—The invention is a 


their ores which involves heating the charge under 
| vacuum by induced eddy currents from a high-frequency 
supply and condensing the metal vapours produced. 
A water-jacketed metal casting 1, in which is formed the 
condenser chamber 2 of the furnace, is supported above 
floor level on pillars 3 between which runs a bogie bearing 
the crucible and sublimed-metal receiver assembly. The 
jacket of the casting has connections for a cooling-water 
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| opening. 


| receiver 25 supporting a crucible 26. 


crucible is of steel and its interior is divided by radial 


circulation pump, and the condenser chamber 2 is con- 
nected by a pipe 7 with a vacuum pump and refrigerating 
plant. Supported on the casting 1 is a domed refractory 
casing 8, which constitutes the heating chamber of the 
furnace and which has a sight opening in its dome. 
This casing is surrounded by a silica sleeve 11, which is 
also supported on the casting 1 by a gas-tight sealing 
ring. The upper portion of the sleeve converges and is 
closed by a cap 13 through which cooling water is cir- 
culated. A turntable plate-valve carries eyepieces 14, 
either of which can be brought to register with a sighting 
aperture through the cap in alignment with the sight | 
A high-frequency alternating current coil is 
wound round the sleeve 11 and its bore is connected 
with the cooling-water supply. 4 sheet-metal casing 
encloses the high-frequency coil. In a pit in the floor 
below the furnace structure is a hydraulic cylinder 
containing a ram 19 which normally is below floor level, 
but which can be raised to the position shown in the 
drawing. The ram supports a table having guide rollers 
engaging the pillars 3 and jacketed base pad 23 through 
which cooling water is circulated during the operation 
of the furnace. This pad carries a gas-tight sealing ring 
to seat against the lower surface of the casting 1. With 
the furnace are provided transportable, self-contained 
assemblies, each made up of a lower, sublimed-metal 
The crucible seats 
on a refractory ring 27 which rests on a spider. A thin- 
walled tube 30, having a seating flange at its upper end 
extends through the ring 27 into the receiver. The 








above the interior 18 of the lower part. 
part 11 is a part-annular chamber 19 connected at one 
place with the outlet 14. 
of the casing within the part-annular chamber is bored 
to receive a screw 2 
sponding portion of the bottom part of the casing, which 
|may spigot on to the upper part with an interposed 
copper and asbestos packing 23 and six or seven threads 
only of the screw 21 engage the tapped bere in the bottom 
part so that with six or seven turns the bottom part will 
be free. 
peg 24 adapted, when the parts are correctly assem Med, to 
co-act with a corresponding slot provided in the side of 
the upper part. 
rests on a ledge of the lower part and has a slot at its 
edge to receive the locating peg. 
assembled, the water to be filtered entering by the inlet 
passes down the appropriate passage and through a hole 
in the filter element into the interior of the bottom part 
of the casing. whence it can return to the part-annular 
interior 19 of the upper part of the casing through the 
remaining portions of the filter element, then to be 
exhausted along the outlet 14. 


heat -conducting webs into segmental compartments. to 


The webs are connected ty 


2, which 


accommodate the charge. 
rings surrounding a central vapour outlet tube 3 
has radial openings and which passes through the botton 
of the crucible into the tube 30. The crucible is closed 
by alid 35. The furnace operates as follows :—At ground 
level the charge is packed into the crucible about thy 
central vapour outlet tube and the closely fitting lid 35 
is put on. Then the crucible and receiver assembly jx 
Placed on the base pad 23 and table, on a bogie. Thy 
assembly is levelled by a levelling screw and the bogk 
|is wheeled below the furnace. Then the assem), 
together with the pad. is elevated from the bogie by the 
hydraulic ram 19 until, as shown, the crucible occupies 
| the furnace chamber while the receiver 25 rests wit hj) 
the condenser chamber 2. The interior of the furnac 
jand of the assembly is exhausted to a vacuum and 
cooling water is circulated through the several jacket. 
The high-frequency current is switched on and induces 
|eddy currents in the crucible and so heats up the charg, 
The metal vapours given off pass by way of the tubes 
32 and 30 into the receivér 25 where they condense and 
After the heating has been completed and thx 





collect. 


7 | vacuum released, the crucible and receiver assembly jx 
furnace for use in the process of distilling metals from | 


lowered from the furnace on to a bogie and wheeled away 
while another charge is introduced into the furnace. Thx 
assembly is particularly suitable for reducing magnesia 
with aluminium as reducing agent. In this case thy 
magnesium-bearing charge is briquetted with the aln 
minium. with a suitable binding agent, and pre-heate 
before being reduced and sublimed under vacuum ir 
the furnace. The high-frequency supply is at 1,000 cycle- 
to 5.000 cycles per second. (Accepted March 29, 1943.) 


MISCELLANEOUS. 


552,467. Filter. Coventry Climax Engines, Limited, 
L. P. Lee and L. Hathaway, all of Coventry. (1 Fig.) 
December 1, 1941.--This invention is a filter of the kind 
having a casing formed of two separable parts held 
together by a central screw, the top part having the inlet 
and outlet secured thereto while the filter element is 
disposed so that liquid to be filtered passes from the 
inlet along a passage into the detachable bottom part of 
the casing, thence through the filter element to the outlet 
in the top part. the filter element being left free on the 
separation of the two parts so that it can be easily re 
moved and cleaned. The main object is a filter for use 
in filtering the supply of cooling water to the engine of 
an engine-driven pump as used for fire-fighting purposes 
The parts 11, 12 of the casing are separated horizontally 
and the upper part 41 has the inlet 13 and the outlet 14 
connected to it. The lower part 12 is detachable. The 
upper part is formed on one side with a machined face 15 
for attachment purposes and on the other side there is a 
hollow boss to which the inlet pipe 13 is secured, the 
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passage of the boss terminating at its lower end just 
In the upper 


The material of the upper part 


1 engaging a tapped hole in a corre- 


For location purposes the bottom part carries a 


The filter element 26, a wire mesh grid, 


When the parts are 


(Accepted April 8, 1943.) 
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THE GREAT CENTRAL 
VALLEY PROJECT, 
CALIFORNIA. 


Tue State of California, which has a length of 
about 750 miles and an average width of some 200 
miles, is made up mainly of the Great Central 
Valley, flanked on the east by the Sierra Nevada 


range of mountains and on the west by the Costal | 
The highest | 


Range of somewhat less elevation. 
peak is Mount Whitney, which rises to 14,496 ft. 
and lies somewhat south of the centre of the Sierra 
Nevada. The second highest is Mount Shasta, of 
14,161 ft., which stands at the north end of the 
Great Central Valley at the point where the Costal 
Range and the Sierra Nevada meet. The Great 
Central Valley, which covers about one-third of the 
area of the State and contains about two-thirds of 
its agricultural lands, is geographically made up of 
two valleys which constitute the basins of the Sacra- 
mento and San Joaquin Rivers, respectively. The 
Sacramento rises in the southern foothills of Mount 
Shasta and the San Joaquin in the Sierra Nevada in | 
the neighbourhood of the Yosemite Valley, in which | 
the famous National Park is situated. 


_ENGINEERING. 


was pore he William Ham Hall, the State 
Engineer of California, in 1878. This was concerned 
both with irrigation and the improvement of naviga- 
tion on the Sacramento and San Joaquin Rivers. 
Little was done to implement the report, but by an 
important decision of the United States Circuit 
Court in 1884, further hydraulic mining was pro- 
hibited unless the mine tailings were impounded so 











The rivers | a similar event the next year. 


as to avoid injury to navigation and private lands. 

The condition to which reckless mining had 
reduced the river arteries is illustrated by the fact 
that in 1890 the controlling depth of the river from 
the mouth to Sacramento was 4 ft. and from Sacra- 
mento to Colusa, 50 miles further upstream, was 
3 ft. Between Colusa and Red Buff the river was 
practically blocked in many places. Although little 
or no action was taken on the Hall report of 1878, the 
progressively worsening conditions compelled the 
attention of the State.Legislature, and in 1893 the 
California Debris Commission was appointed to 
prepare plans for restoring the navigability of the 
Sacramento and San Joaquin Rivers. In 1907, the 
Commission proposed a flood by-pass, and immedi- 
| ately after the publication of its report a serious 
flood occurred on the Sacramento Riv er, followed by 
In 1921, the State 


converge, at a point north of the centre of the Great | Legislature approved an appropriation of 200,000 


Central Valley, in a confused assembly of streams | 
forming a delta, inland of San Francisco Bay. 


dols. for the preparation of a comprehensive plan 


The | for river conservation and irrigation throughout the 
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Francisco 0 Bay o on to 400,000 acres of highly culti- 
vated land in the Sacramento-San Joaquin Delta. 
Another important object is the control of floods. 
San Joaquin Valley, in the first opening up of the 
country after the gold rush, was largely turned over 
to wheat cultivation, other parts of the Great 
Central Valley becoming cattle ranches. To-day, 
the more fertile lands are utilised as orchards and 
vineyards and much of the cattle land is used for 
growing cotton and alfalfa. In a little less than 
100 years 83 cities and towns have come into exist- 
ence in the valley. Unregulated irrigation has been 
carried on in the more fertile San Joaquin Valley 
for many years, and as orchard cultivation has 
extended wells have been sunk on a large scale to 
obtain irrigation water. This has finally resulted 
in the water extraction from the ground greatly 
exceeding the replenishment by rainfall and stream 
flow. Many wells have gone dry and in some areas 
the water table has been lowered to a depth of 
250 ft. The result of these conditions is that 400,000 
acres of highly-developed, mainly fruit-growing, 
lands are dangerously short of water, and 40,000 
acres have already gone out of cultivation. 

There is no lack of water in the Great Central 
Valley as a whole ; it receives the precipitation from 
a mountain area covering 40,000 sq. miles, and the 
combined annual discharge of the Sacramento and 








San Joaquin Rivers amounts to 30 million acre-feet. 





| 
J 
Kea.a > 










ir <> “= 


Ay ee SR 
i; ih 
J gers <> S Jean, DAM >2~ 


Delta | ae ean Ce ee : of 
/ =, pst fone pe a aoe eS at~ 47 


=, 







2 ; 7 — 
Aa i : 2 
= ‘ ria -Kan =. _> er 





- — lon * 
~<— 














waters reach the Pacific Ocean through the Golden | State. 


Gate. A sketch map showing these main features 
of the Great Central Valley is reproduced in Fig. 1, 
on this page. 

The development of the Great Central Valley was 
initiated by the discovery of gold deposits on the 
American River in 1848; this led to the historic 
California “ gold rush.” The American River joins 
the Sacramento River at the point where the City 
of Sacramento now stands, 125 miles above San 
Francisco, and in 1849 ocean-going vessels were able 
to utilise the water courses not only up to Sacra- 
mento but as far as Marysville on the Feather River, 
60 miles farther inland. The traffic created by gold 
mining was so great that between 1850 and 1860, 
there were several regular lines of steamers operating 
between San Francisco and Sacramento. The 
largest vessels had a draught of 13 ft. Smaller 
steamers ran to Marysville and to Red Bluff, 115 
miles farther up the Sacramento River. 

The industry which had created this river traffic 
ultimately destroyed it. Hydraulic mining was 
begun on the headwaters of the Yuba and Bear 
Rivers in 1856. These lie to the north of the 
American River, as shown in Fig. 1. As early as 
1860 navigation was interfered with at the mouth of 
this latter river and the partial blocking of the channel 
led to a disastrous flood in 1861. This incident did 
not check the development of hydraulic mining, 
with the result that conditions became progressively 
worse. The channels of the Yuba and Bear Rivers 
became blocked with debris which extended to, and 
ruined, adjacent agricultural lands. The matter 
did not escape the attention of the State and a report 

















In the following years the scope of the 
investigations were continually extended and by 
1931 expenditure of some 1,000,000 dols. had been 
sanctioned. The result of the work was the drawing 
up of a State-Wide Water Plan, and this, in essence, 
was the Great Central Valley Project which is now 
being carried out. 

In addition to the work done by the State Legis- 
lature, much investigation of the Central Valley 
problems was carried out over a number of years by 
the United States Bureau of Reclamation and other 
bodies, and the Federal Government, through the 
Bureau, was closely in touch with the whole ques- 
tion. It was estimated that the State-Wide Water 
Plan would cost 170,000,000 dols. and as early as 
1929 efforts were made to obtain the assistance of 
Federal funds in carrying it out ; a first direct con- 
tribution of 12,000,000 dols. was made in 1935. 
In the same year the Bureau of Reclamation became 
actively associated with the project and a further 
sum of 15,000,000 dols. was made available under 
the Emergency Relief Appropriation Act. This 
was followed by the adoption of the plan by the 
Federal Government and it is now being carried out 
as a Bureau of Reclamation undertaking. The 
estimated cost of the plan as modified and extended 
by the Bureau is 264,990,000 dols. It is expected, 
in spite of this large expenditure, that the project 
will ultimately be self supporting. 

The improvement of navigation is not the only, 
nor, indeed, the main, object of the Great Central 
Valley Project. The primary purposes are irriga- 





tion, particularly in the San Joaquin Valley, and the 
prevention of the intrusion of salt water from San 


The natural distribution of the water, howe ever, does 
not correspond with the agricultural development. 
Two-thirds of the water comes from the Sacramento 
gathering grounds and only one-third from those of 
the San Joaquin River, whereas two-thirds of the 
irrigation demand comes from the southern area. 
Further, the flow of both rivers is very irregular ; 
almost all the rain and snow fall in the few months 
in the winter and early spring ; and about two-thirds 
of the total water escapes to the ocean during the 
non-irrigation season. In the case of the San 
Joaquin River overflow occurs at very low flood 
stages, but the excess water can be dissipated largely 
over broad areas of pasture land. On the Sacra- 
mento, however, serious floods occur and embank- 
ments have been built on the lower reaches in an 
endeavour to keep these under control. They have 
not been entirely successful, however, since as 
recently as March, 1940, a flood occurred which is 
estimated to have caused damage to the extent of 
15,000,000 dols. in the Sacramento valley. 

It is not only floods which constitute a menace in 
the Great Central Valley. Periods of low river flow 
have resulted in salt water from San Francisco Bay 
invading the fertile lands of the delta. Doubtless 
this condition has been rendered worse by the 
diversion of all possible water from the San Joa- 
quin River for irrigation purposes during periods 
of low flow. An elaborate and expensive lock 


construction below the delta has been planned 
to cut-off this back flow of sea water and as the 
river control, which forms part of the main plan, 
will make such locks unnecessary, their cost may be 
off-set against that of the scheme as a whole. A 








ENGINEERING. 


further important, but nevertheless an incidental | 


item in the whole programme, is the construction 
of a 375,000 kW hydro-electric power station, the 
return from which will form an important contribu- 
tion to the overall revenue of the scheme. The 
main features of the Great Central Valley Project 
are indicated in Fig. 1. The most important is the 
construction of the Shasta Dam on the upper Sacra- 
mento River, 12 miles north of Redding. The pur- 
pose of the dam is to regulate the flow of the 

Sacramento River. Eight miles farther downstream, 

the Keswick Dam has been built. This is a much 
smaller structure constructed to form an afterbay 
reservoir below the Shasta Dam. To control the 
flow of the San Joaquin River, the Friant Dam has 
been built on its upper reaches 20 miles from 

Fresno. The natural interconnection between the 
two river systems has been improved by the con- 
struction of the Delta Cross Channel. This connects 
the Sacramento River, from a point below Sacra- 
mento with the San Joaquin River at Stockton. It 
is 50 miles long and has a capacity of 10,000 cusecs. 
The Channel serves three purposes: it furnishes an 
extra supply of fresh water at the point where the 
San Joaquin River enters the delta, helping to 
restrain the inflow of salt water from San Francisco 
Bay; it also furnishes supplies of Sacramento 
water to the Contra Costa Canal and to the San 
Joaquin Pumping System. 

The Contra Costa Canal, which, as will be seen 
from Fig. 1, runs approximately parallel to the 
southern banks of the delta, has a length of 48 miles 
and a capacity of 350 cusecs. It lies at a higher 
elevation than the delta and is fed by four pumping 
plants having a lift of 124 ft. The canal serves an 
upland agricultural area, many industrial plants 
in the upper San Francisco Bay region, and a number 
of municipalities. What is known as the San 
Joaquin Pumping System consists of a 3,000-cusec 
canal rather more than 100 miles long. It runs in 
a southerly direction roughly parallel to the lower 
reaches of the San Joaquin River. The canal is 
situated 200 ft. above sea level and is supplied with 
water from the Delta Cross Channel by a pumping 
station situated near Stockton. It serves irrigated 
lands lying along the lower San Joaquin River which 
have previously drawn their supplies from that 
river. As the water will be obtained from the 
regulated Sacramento River, a larger and much 
more reliable service will be given to these lands 
than has been possible in the past. 

The effect of the Delta Cross Channel and the 
San Joaquin Pumping System is that the whole 
of the supplies in the northern part of the San/| 
Joaquin Valley are furnished by the Sacramento 
River. This enables the more limited supply 
available from the San Joaquin gathering grounds 
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Fie. 2. Ssasta Dam 





UNDER CONSTRUCTION. 


to be utilised in the southern part of the San Joaquin | was suspended in May, 1942, as it was not afforded | volume of 3,250,335 cub. yds., has a height of 727 ft. 


The water controlled by the Friant Dam | 


valley. 


is being distributed by the Madera and Friant- 


war priority, but at that time 38 miles had been 
completed and a partial service is being given. 


and a crest length of 1,282 ft. Shasta Dam is a 
| gravity structure with a straight central spillway 


Kern Canals, the positions of which are indicated | Work on the Madera Canal was started in December, | section and slightly curved abutment sections. A 


The Madera Canal, 40 miles long, is | 


in Fig. 1. 
constructed with a slight fall throughout its length 
and does not entail any pumping arrangements. 
It is a concrete-lined structure, 10 ft. wide at the 
bottom and 35 ft. wide at the top. The depth of 
water is 9 ft. and the canal capacity 1,000 cusecs. | 
The Friant-Kern Canal is a larger structure with 
a capacity of 3,500 cusecs and a length of 160 miles. 
It carries water by gravity to the more southerly 
part of the area which has been inadequately served 
by the Kern River. Agriculture in this district 
has been particularly badly affected by water 
shortage on many occasions. The canal is 15 ft. | 
wide at the bottom, 70 ft. wide at the top and 15 ft. 
deep. Normally the whole of the water controlled 
by the Friant Dam will be distributed by these two 
canals, but excess supplies passing over the spill- 
way will flow down the old river channel. 

For verbal convenience, this brief general descrip- 
tion of the main features of the plan has been written 
in terms which imply that it has been completed 
and is in full operation. Actually considerable 
progress has been made and some sections are 
giving a partial service, but there is still much work 
to do. Progress on some items has been suspended 
owing to war conditions. The first construction 


actually put in hand was on the Contra Costa Canal | 
in October, 1937. 


Work on this part of the project | 





| Valley Project may be appreciated. 


1940, and was suspended in September, 1942. The 
first 8-mile section has been completed. Little has 
yet been done on the Friant-Kern Canal. The 
extensive distribution system which is made up 
by these canals is naturally dependent for its value 
on the completion of the two dams which form the 
main engineering works of the whole project. In 
both cases much progress has been made. Shasta 
Dam is well forward and Friant Dam is practically 
completed. 

We hope later to publish a detailed description of 
the Shasta Dam, which is a major engineering struc- 
ture of great interest, but a general account of its 
main features should be included here so that its 
relation to, and importance in, the Great Central 
The dam is 
located on the Sacramento River, 12 miles north of 
Redding, and will back up the waters of the Sacra- 
mento, Pit and McCloud Rivers for a distance of 35 
miles, creating a reservoir with a capacity of 
4,500,000 acre-ft. When completed, it will be the 
second largest concrete structure in the world, second 
only in bulk to the Grand Coulee Dam and in height 
to the Boulder Dam. The Shasta Dam will be 602 
ft. high, 3,500 ft. long, and will contain 6,000,000 
cub. yds. of concrete. Grand Coulee has a height 
of 553 ft., a length of 4,200 ft., and a volume of 
10,500,000 cub. yds. The Boulder Dam, with a 





view showing the state of the structure in August, 

| 1941, is reproduced in Fig. 2, on this page. For 
| this illustration, together with Figs. 3 and 4, on 
| page 270, we are indebted to the United States 
| Bureau of Reclamation. On the above-mentioned 
| date, the abutment sections were in progress, but the 
| spillway section had been left open for the passage of 
| the river. As previously stated, the flow of the 
| Sacramento River is very variable, with heavy floods 
|in the winter and early spring, and inadequate 
| supplies during the rest of the year. In the flood 
of December, 1927, the flow at the site of the 
dam reached 310,000 cusecs, but in an average 
summer falls to about 6,000 cusecs; in 1931, it 
| was only 3,000 cusecs. The moderate nature of the 
flow during the summer is well shown by the illus- 
tration of the site given in Fig. 3, on page 270. 
The dam has been designed to provide 500,000 
| acre-ft. of reservoir space for flood control from 
December to March, and 250,000 acre-ft. in Novem- 
| ber and April. During the summer months the 
stored water will be released under control to 
| provide a regular service to the valley. As an 
|adjunct to the Shasta Dam, the Keswick Dam is 
| being constructed 9 miles downstream. This will 
| form an afterbay for the main dam, assist regulation, 
|and provide fish trapping facilities. The Keswick 
| Dam is 148 ft. high and 825 ft. long. 
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The Friant Dam, although greatly surpassed in 
magnitude by the Shasta Dam, is of great size 
and is actually the fourth largest concrete struc- 
ture ever built. It is a straight gravity-type 
dam, 320 ft. high, 3,430 ft. long, and containing 
2,200,000 cub. yds. of concrete. It is illustrated in 
Fig. 4, on page 270. Its construction has created a 
reservoir with a capacity of 520,000 acre-ft., of 
which 70,000 acre-ft. will be reserved in the winter 
months for the storage of flood flows. The water 
regime of the San Joaquin River is somewhat 
different from that on the Sacramento. There are 
early summer floods caused by melting snow, and 
severe but brief winter floods caused by heavy 
rainfall in the lower hills. The 70,000 acre-ft. 
capacity will be adequate to store the winter floods, 
but the longer summer floods may have to be partly 
dissipated over the spillway. It is hoped, however, 
that by means of snow surveys, the extent of the 
summer floods may be estimated and the water 
level in the reservoir adjusted so that they may be 
controlled without difficulty or wastage. | 

The scheme of regulation which will have to be | 
adopted at the Friant Dam does not lend itself to | 
profitable power generation, and no hydro-electric | 
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effect on navigation interests. The present control 
scheme of the navigation authorities aims at main- 
taining a 10-ft. low-water channel, from 150 ft. to 
200 ft. wide, from the mouth of the river to Sacra- 
mento, one of 4 ft. deep to Colusa and 3 ft. to Chico 
Landing. A figure somewhat less than this is avail- 
able to Red Bluff, which is looked upon as the limit 
of navigation. From December to May these 
figures are considerably exceeded and boats draw- 
ing 4 ft. can usually get to Red Bluff. Wing dams 
have been built at all shoals above Sacramento 
to the mouth of the Feather River, but in dry 
years river traffic has frequently been entirely 
suspended in the summer. It is considered that if, 
when the Shasta Dam is completed, a minimum 
flow of 5,000 cusecs can be provided, than a 6-ft. 
channel would be available to Chico Landing. In 
a series of very dry years it is possible that this 
minimum flow could not be maintained owing to | 
the priority demand made on the available water 
by irrigation interests. In that case navigation 
might be interfered with and there is a claim that 
this possibility should be eliminated by the canali- 
sation of the river. 

It will be clear from Fig. 1 that the major part 


ends.” 


station has been provided in connection with the | of the products of the Great Central Valley must 
structure. At the Shasta Dam, on the other hand, | P@5§ through the ports of the San Francisco Bay 
at which there will be a fairly regular discharge, | 8!0D, no other outlet through the surrounding 
advantage has been taken of the potential energy | Mountains being available, and it would appear 
available and a 375,000-kW power station forms an that the expenditure _of considerable sums in 
important item in the design. There will be an | ™proving the navigation facilities on the river 
additional 75,000-kW station at the Keswick Dam. | might well be justified. Between Chico Landing 
The Shasta station will ultimately contain five | 42d Sacramento the river falls 112 ft., and plans 
75,000-kW sets, but for the present two only are | which have been worked out show that at least six 





being installed. The five sets were ordered and | locks would be necessary if the river were canalised. 
put in hand, but in April, 1942, two of them were | The regulation provided by the Shasta Dam will 
diverted to the generating station at the Grand | certainly make matters better than they are at 
Coulee Dam in order that they might be put into | Present, but it seems possible that extensive works | 
operation earlier. This transfer has made the | 0" the river itself may ultimately be undertaken. 
output from these machines available for war | Much embankment work has been carried out at 
industry at least a year earlier than would have|#"d below Sacramento in order to control the 
been the case if they had been installed at Shasta. | recurrent floods. The maintenance of these banks 
Work on the fifth generating set for the station was | 8 4 heavy charge and as the regulation of the river 
| will remove the flood menace, sufficient funds may 
become available to justify the undertaking of con- 
siderable river improvement works and to make | 
| them profitable. 


suspended in October, 1942. It will be seen from 
Fig. 1 that the electrical arrangements include a 
transmission line, 200 miles long, from the Shasta 
power station to Antioch on the delta, and in the 
neighbourhood of the load provided by the San | 
Joaquin pumping system and Contra Costa Canal 
pumps, as well as the main industrial and municipal 
load. A stand-by steam station of 150,000 kW | 
capacity will be built at Antioch or in its immediate 





RESEARCH: A GENERAL 
SURVEY. 
By O. W. RoskiLx. 


| scientists of distinction as consultants. 


| with individual research workers or teams. 
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The inference was that there may be dangers 
in excessive control of research by Government. 
The intensity with which the work is pursued is 
determined partly by the facilities, both human 
(teachers of all kinds) and physical (buildings, 
apparatus, etc.) which are made available. Both 
of these depend mainly on the money available, 
though to some extent on the degree of interest 
which the field offers to those who may be available 
to enter it. Thus there is generally a big rush of 
new entrants to a field of research following some 
major new discovery in it, and this rush often 
results in a serious shortage of facilities. The whole 
question is also closely connected with that of 
education for research, to which reference will be 
made later; and it should be remembered that, 
while many of those working in the field of applied 
scientific research have not passed beyond the stage 
of a sound general scientific education, a substan- 
tial number have graduated from pure into applied 
scientific research. 

On the whole, it is true to say that the best 
brains remain devoted to pure research, which, as 
the mainspring of applied research, should be kept 
in the closest possible contact with it. The growing 
practice of large industrial research organisations, 
both in this and other countries, of inviting academic 
scientists of distinction to sit on their advisory 
research committees cannot be too strongly com- 
mended. Examples of this, cited by Sir Ernest 
Simon, are the presence of the chairman of the Metro- 
politan-Vickers research unit on the Council of 
Manchester University, and the close contact 
between that university and the I.C.I. (Dyestuffs) 
research department.*A somewhat different proce- 
dure, which has been used with success by at least 
one large British company, is to appoint academic 
These con- 
sultants may spend two or three days every three 
months or so in the research departments to which 
they are attached, discussing the research problems 
This 
mixing with the rank and file may be far more 
useful—and inspiring—than the presence of the 
academic scientists on advisory research committees 
where they may meet only the heads of depart- 
ments. Such consultants are, of course, also avail- 
able at their respective universities, for consultation 
in the intervals between visits. 

The choice of the academic scientist for the advi- 


|sory committee function is extremely important. 


There have been some bad failures, sometimes 
because the academic scientist regards the job as 





neighbourhood. 

Constructional work of the magnitude of that | 
represented by the Great Central Valley Project 
naturally cannot be carried out without interference 
with many previously existing works. Much the 
most important example of such interference has 
been the necessity to relocate 37 miles of the main 
line of the Southern Pacific Railroad from San 
Francisco to Portland, Oregon. The diversion 
starts at Redding, from which town the railway 
originally ran, up to Sacramento River Canyon. | 
The diversion has involved the construction of five 
bridges and 12 tunnels. The most important new 
work is the Pit River Bridge, 14 miles north of 
Redding. This bridge, which also carries United 
States Highway 99, is the highest double-deck road 
and railway bridge in the world. The road deck 
has a span of 3,588 ft. and the railway deck one of 
2,770 ft., and will be 500 ft. above the previous | 
level of the Pit River. The main reinforced-concrete 
piers are 350 ft. high, a figure which has never 
before been equalled. An interesting feature in 
connection with the railway diversion was that a 
by-pass tunnel was driven near the site of the dam 
and through this the railway was temporarily carried. | 
This enabled work on the foundations to proceed | 
without the necessity for waiting for the completion | 
of the new line with its many bridges and tunnels. | 
With the completion of the work the railway con- | 
nection through the tunnel was abandoned, and the | 
tunnel was used for the diversion of the river away 
from the construction works for the dam. 

Although improvement of river navigation is not 
the main purpose of the Great Central Valley Pro- 
ject, and river dredging and similar work does not 
form part of the plan, it is clear that the regulation 
of the Sacramento River will have a very beneficial 








RESEARCH is defined in the Oxford Dictionary | 


as the “endeavour to discover facts by scientific 


sinecure and does not put honest work into it, or 
| because he regards it as a suitable opportunity for 


study of a subject or course of critical investigation,” “lobbying ” for political or financial support. Some 


| and it should be remembered that research activities | people, following unfortunate experiences in these 
|may be directed towards searching for any branch | respects, deprecate the use of academic scientists in 


of knowledge; it is the study, not the subject, | this way. There may be another danger, if a univer- 
which must be scientific. Research results, in fact, | sity science department tends to become too closely 
are largely the fruits of a scientific attitude of | linked with one particular research organisation or 
mind; for example, a war-time research activity | even with one particular industry, and the operation 
for which no existing knowledge or experience |of the Kaiser Wilhelm Gesellschaft in Germany 


would have been of any particular value was 
successfully undertaken by a research worker who 
had hitherto devoted most of his time to the study 
of medieval nunneries. The present survey is 
concerned entirely with research into the sciences, 
and it cannot be too strongly emphasised that this 
includes the social as well as the natural sciences. 
The divorce between economic and scientific research 


| hitherto has had a serious effect on the progress of | 


each. The subject will be divided under the follow- 
ing headings, all of which have a close bearing on 
research in the natural and social sciences :—pure 
research in the natural sciences; applied research 


|in the natural sciences ; testing; invention; pure 


research in economics; applied research in econo- 
mics ; and consumer research. 

Pure Research in the Natural Sciences.—All “* pure 
research ’’ is undertaken for its own sake, as part 
of the search for knowledge, rather than with any 
idea of practical application. Sir Henry Dale, in 
his presidential address to the Royal Society,* 
stressed the divergence of attitude between scientific 
research, which is in a large measure concerned with 
long views, and Governments, which are “ neces- 
sarily concerned with immediate or proximate 





* ENGINEERING, vol. 153, page 12 (1942). 


| might be a useful model for this country. This 
foundation, supported largely by big industrial 
concerns, builds and maintains its own research 
| institutions, engaged on fundamental research, 
| applied research and also teaching, and is closely 
| connected both with universities and with individual 
|companies; for example, the Kaiser Wilhelm 
| Institut fiir Kohlenforschung, at Mulheim/Ruhr. 

| Despite the advantages of promoting close contact 
| between the universities and industry, the position 
| of the academic scientist who is in receipt of a fee 
| and acts as a consultant requires careful considera- 
tion both in relation to the intellectual honesty of 
| his work and to the position of his colleagues in 
|industry. Scientists in industry (and also most 
scientists in Government employment) cannot ordi- 
jnarily publish their work, and are, therefore, 
| unlikely to be elected to receive the high honours 
|of the scientific world, such as Fellowship of the 
| Royal Society. There are some big exceptions 
| among a few outstanding scientists in industry, but 
as Scientists are often as much concerned with the 
reputation of their work as with the financial 





| 





* Statement to the Executive Committee of the Parlia- 
| mentary Scientific Committee, on ‘“‘ University Education 
and Research in the U.S.A.,”’ April 20, 1943. 








264 ENGINEERING. OcT. I, 1943. 


| 
reward for it, it is possible that this accounts, at the Government; or (d) carried out by private | engineer officer said that he would go on to the bridge 
least in part, for the fact already mentioned that| enterprise. Recently there have been one or two | 4nd see if he could elucidate this strange phenomenon, 
the best brains are, on the whole, devoted to pure | examples of co-operative research by private enter- | After waiting some time the noise was heard again, 
research. This position does not obtain in the} prise without either the formation of a research | Ut the engineer officer has never been quite certain 
United States, where the heads of the big industrial | association or the merging of the commercial | omelet Se vee gageee oe Se seven eee he oe, 
° : , a & B.. , | plained that the supposed fog-horn was, in fact, the 

research laboratories are looked on as being at the} interests concerned; thus. the Therapeutic Re-| noise of a feed pump in the forward boiler-room 
top of their profession, in status as well as financially. | search Corporation of Great Britain, Limited, was| which had that night developed a habit of groan. 
Fees received by academic scientists from industry | formed in 1941 by Boots Pure Drug Company, | ing at odd and quite irregular intervals. The necessity 
very often amount to substantial sums in relation | British Drug Houses, Limited, Glaxo Laboratories, | for closer co-operation and a more complete interchange 


to their academic salaries, and in other cases they | Limited, May and Baker, Limited, and the Wellcome | of information than is usual between bridge and engine. 
: | room was thus early borne in on him. 


may enjoy very valuable assistance—for example, | Foundation, Limited. The heads of the research ‘ meager ty | Rectan etaiih ble 

the provision of a secretary. There are several cases | departments of thé various firms constitute a}. _° ASE WHER BSS Gowaye SOB © peetom to me, 
° . | aaa > as | expect it has to most engineers, is the correct 

where there has been at least a suggestion that the | research panel and draw up a plan of work. Pro- relation of theory and practice—how much value to 

views of scientists on controversial matters of public | ducts evolved as a result of the activities of the | place on one and how much on the other. In Spite of 

interest have been influenced by these fees; and, | Corporation will be marketed by the companies | or perhaps because of, my having had so much to rs 

although it is impossible to be more specific, there | under a common name. Dr. Harold Moore,* in | with theory, I have always had a perhaps unjustifiably 


appears to be a strong case in favour of disclosure describing the work of the [ron and Steel Industrial exaggerated respect for practical experience. I can 
of interest by those concerned. Compulsion seems Research Council, pointed out that a number of the | well recall my first full-power trial, during which. the 


° . ° : ° . . . 8 i - ™ - ine 2v . 
undesirable, but if a few scientists in prominent | iron and steel companies have their own large and tarboard high-pressure engine developed a hot crank. 
| head, crosshead and guide, and things looked serious, 


positions led the way, those who did not follow the | well-equipped research organisations which co-|j; \. producing more power than its associated inter 
lead would lay themselves open to serious criticism. | operate actively in the researches: of the Council, | mediate-pressure engine, and theory indicated the 
though a large part of the cost is borne by the desirability of using the independent linking up gear 
individual companies and does not become a charge | on this latter engine. The result was most satis. 
on the Council’s funds. This plan, which he | factory, for in less than half an hour the high-pressure 
describes as co-operative research in the fullest sense, | engine was running quite cool; but I can still recall 
has been developed on a large scale in connection | ™Y astonishment that theory should have worked so 
with problems relating both to the production and well as it did, although I need hardly say that I did 
‘ not allow any of this surprise to show. 

the quality of steel. . 7 : neat ; 
. + ina d Y Conversely, I recall another incident where theory 
. Broadly speaking, Government research covers | did not appear to work so well, and that was when | 
fields where such research is in the public interest, observed the worm-wheel of the cable-holder overhaul 
but where there is insufficient incentive to private | its associated worm, although theory indicated that 
enterprise to carry it out; examples are certain|the device should be irreversible and _ self-holding. 
museums and observatories to 280,386l., amounting branches of medical research carried out by the | Admittedly the conditions were abnormal and the 
to 4,246,9351., or 65-4 per cent. of the total Medical Research Council, and the national survey = on yyy “4 ay it was 
a ai . —— q r > 1 iscoverec at the bedplate had cracked across in 
" , ; . . of coal resources undertaken by the Fuel Research | ‘ - ; a , 
The part played by private donors in the financing en oar eh atewneanr pols Bretapee Bas - the region of maximum bending-moment. I have since 
of pure research should be noted ; for instance, in — Se = ee - ere ae oe thought that teachers and students are perhaps some- 
recent years, the enormous and continuing dona- try is insufficiently alive to the advantages to be| what prone to focus their attention on the stresses 
tions, largely to Oxford, by Lord Nuffield; the gained from research ; for instance, In the building | and strains of the moving parts of machines and too 
donation of 250.0001. to the University of Cam- industry, where a very high proportion of the total | apt to forget the corresponding reactions on the frame- 
bridge by Lord Dueetin in 1936: the donations to | 2™0unt of research done is carried out by the Build- | work ; possibly because this latter part is pictured as 
4 Unive ~~ “Paar B th et “~ H | ing Research Station. A third example is where being comfortably bolted to something that is supposed 
Leeds University by Lor rotnerton, eve. ore ate fi » . j a scale which | t@ be solid and immovable. It is probable that this 

. . ld i alain f the det f private industry is not operated on a scale whic : : - 
18, as it should be, some repayment of the debt o waits reasearch to be placed cide by side with pro- thought, combined with others not so refined, came 
industry to the pure sciences, on whose progress . asian iy “aig I f fa “i. “ Me 2 f into my mind as we toiled at the job of lifting the 
industry ultimately depends. One result of the duction ; as in the case of farming, where most Of | machine from its seating in the ship and of placing 
closer contact between academic and industrial the research yee organised through the Agricultural a thick steel plate under the original bedplate. Accu- 
research is the reduced time lag between the results Research Council and various bodies, originally | rately fitted bolts were used throughout, and theory, 
founded by private benefactors, such as Rothamsted.f | or it may have been plain commonsense, dictated a 


Some idea of the expenditure on pure research 
in this country can be obtained from the financial 
returns published annually by the University Grants 
Committee. Before the war, the total expenditure 
(including teaching, laboratory, library and other 
expenses) was of the order of 6,600,000/. per annum. 
Of this sum, research would only account for a 
minor proportion. The salaries of teaching staff, 
including payments for superannuation amounted 
to 3,207,021/., departmental and laboratory main- 
tenance to 759,528/., and the cost of libraries, 








of academic research and their practical utilisation. - : 

It is possible that, if large aeleane are no longer (To be continued.) | Shape for the plate that was best suited to meet the 
‘ ssibl . € . stresses that it had to withstand. 

amassed in industry in the future, some machinery These and similar incidents direct my thoughts to 

will be necessary in order to provide for the support a state of mind which is sometimes produced in th 

: : + P sg 

of academic research by industry. There is some- MACHINES AND MEN.{ young engineer, when he first goes to sea, by his un- 


thing to be said for this support coming directly By Engineer Vice-Admiral Srr Geonor Preece, K.C.B. | familiarity with his surroundings. His brain is possibly 
from industry rather than through the machinery of ‘ , chock full of information as to what operations ought 
State financial contributions, owing to the tendency ~ See of = one pore a hea _ to be carried out in connection with the machinery ” 
to promote the maintenance of close personal a t can eae Boone wale but, being unfamiliar with ship routine, 
} ; . , ) y: ill not know either exactly at what time they should 
contacts between industrial and academic research. When I first went to sea there was no prime-mover | take place or whose job it is, individually or collect- 
It seems clear that this idea was in the mind of | in the ship that was not a reciprocating one, but all | ively, tocarry them out. A good motto to adopt in such 
Lord Nuffield when he formed the trust known as /| this was gradually changed until a stage was reached | cases is ““ Wait and see ”—but do not do either at all 
the “ Nuffield Foundation” in February, 1943, | when, in some ships at least, the engines had all become | obviously. Routine is routine, and someone or other 
with a gift of 10,000,0001. rotary ones. In the intermediate stages, a mixture | will sooner or later report that such and such an opera- 
A further point, the importance of which has of the two types was in vogue, which led a facetious tion is ready to be executed. The embryo officer will 
already been stressed, namely the close linking young officer to write to a friend that the ship was full be well-advised to appear intelligent, say “ ¢ arry on, 
between research in the social and natural sciences, of engines, some of which went up and own very | and then look intelligently at what happens. Speaking 
. ; - 4 - : slowly while others went round and round very fast, | for myself, although I had been taught at schools and 
Is also provided for in the Nuffield Foundation. and it was all very confusing. The mention of re-| colleges for the best part of twenty years, I feel that 
It is perhaps worth while to quote the objects ciprocating engines brings to mind a foggy early morn- | I acquired information during my first year at sea at a 
laid down for the trustees, as they were given in| ing following an equally foggy night and the engineer | far greater rate than during any ‘similar period before. 
The Times of February 13, 1943. They are: “ (1) | officer of the watch, just relieved, meeting the upper-| I imagine that it happens to few engineers, sea- 
Medical research and teaching. (2) The organisa- | deck officer of the watch, who had also just left the | going or otherwise, to receive an urgent summons to 
tion and development of medical and health services. bridge. The usual brief greetings were exchanged, and | come at once because the feed-tank is on fire. The 
(3) Scientific research and teaching in the interests of it transpired that the bridge had had 9 very poor night | message was not precisely accurate, as what was 
trade and Miustry. (4) The pursuit of social indeed, as they had been worried by the sound of a | actually taking place was that the main air-pump 
~ liga ‘ I ,»| mysterious fog-horn that appeared to be sounding | breathing pipe was emitting flames which rose and 
studies. (5) The care and comfort of aged persons. intermittently and dead ahead. No matter how the | fell with each stroke of the pump, while just before the 
Applied Research in the Natural Sciences.—Both | course was altered to avoid the vessel that was sup-| messenger had been dispatched there had occurred 
posed to be emitting it, the result was a complete | a quite violent explosion in the engine-room ventilation 
failure ; the sound persisted in remaining always right | downtake (the top of which formed a fair-sized pocket) 
vision of large sums of money. This is a description ahead. In the light of his inside knowledge, the accompanied by a considerable irruption of flame into 
of the trend rather than any belittlement of the|~ | ~ - cera er a | the engine room. Knowing the elusive, or diffusive, 
; . a ea . * Director of the British Non-Ferrous Metals Research | properties of hydrogen, it will, I think, be a matter 
continued importance of the individual. Ww hether Association. “‘ Co-operative Research in the Metal Indus- | of surprise to many to learn that an overheated boiler 
at the head of a team, where qualities of leadership tries,’ address to the Institute of Metals, May, 1943. had produced this gas in sufficient quantity to form 
and administrative ability are required in addition t See P.E.P. Broadsheet, No. 57, “ Research and the | with air an explosive mixture, after it had passed 
to scientific qualifications, or whether as the source | Farmer,” published in September, 1935. P.E.P. have | through the engines and condenser and made its exit 
of original thought and ideas, the individual is| produced three other broadsheets on research, namely, | via the breathing-pipe. The manner in which it was 
probably as important as he has ever been. There | No. 111, “The Impact of Invention,” in November, ignited was also not without interest. The chief 
is even cause to speculate on whether Germany, 1937 ; No. 135, ** Organising Research, a@ year tater ; | engine room artificer on watch, looking up into the 
and perhaps also America, have not carried their and No. 156, “ The Role of Research,” December, 1939. | engine-room casing into which the breathing pipe was 
i . : Anolied scientific ¢ “Experience Teaches: An Account of Some | led, observed what he took to be the commutator of 
belief in team work too far. App led sclentille | nimiculties Experienced with Machines and Men, with | the ventilation fan sparking badly, and he went up 
research in this country may be (a) carried out by | some Reflections Thereon.” Presidential address to the | to attend to it. He remembered nothing of what had 
the Government; (6) Government-assisted ; (Cc) | Institute of Marine Engineers, delivered in London on happened when he regained consciousness ; but I think 
carried out by research associations independent of | Tuesday, September 14, 1943. Abridged. there can be little doubt that what he saw was the 


pure and applied research depend increasingly on 
team work, requiring careful planning and the pro- 
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gauze cover over the commutator acting as it does 
in a miner’s safety lamp, and, unfortunately, when he 
removed the cover, he opened the lamp. ° 

Chere is indeed a strangeness in the very atmosphere 
of ships for which one is not prepared, which is well 
illustrated by the following incident. On_ returning 
from one of the innumerable “ sweeps ” of thie North 
Sea, it was necessary to examine one of the turbine 
main regulating valves. Time was short and the matter 
was urgent, and so main steam was shut down in the 
shortest possible time. Access was conveniently pro- 
vided through an examination door on the front of the 
valve. All went well for a little while, when suddenly 
there was a very unpleasant rush of steam from the 
opening. The most complete steps were taken to 
isolate that section but without avail, for at odd in- 
tervals the valve put up a very good imitation of a 
small geyser. When two people had been scalded, 
fortunately only slightly, the rest just sat down and 
thought hard. It is doubtful if the mystery would 
ever have been solved if it had not been noticed that 
the gush of steam was always accompanied by a dull 
and apparently distant thud. Investigation showed 
that the thud was produced by the closing of one of the 
doors giving access to the engine room via the casing 
in which the ventilating fans were situated. The 
explanation of this strange affair then became imme- 
diately apparent. 


time and the pressure in the engine room was normally | 
When the door was opened, | permanent complement of officers required for the 


slightly sub-atmospheric. 


| greater or less period, depending on the extent of the 
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but of years that is required to produce the finished 
article, and it is of little use to commence the train- 
ing of large numbers when the war starts, for, even 
when these become available for sea service, they will 
still lack that experience which time alone can bring. 
In the past, so far as officers were concerned, the 
engineers of the Royal Naval Reserve were regarded as 
the main source of supply, but under modern conditions 
of war the expansion of the Merchant Navy brings just 
as many problems to it as to the other national services, 
and so a solution must be sought in other directions. 
A move in the right direction was made just prior to 
the outbreak of this war, when a new scheme was put 
into effect whereby commissions were granted to young 
men who had obtained an engineering degree, or its 
equivalent, and had received the requisite basic prac- 
tical training. Some difficulty was experienced as 
regards the latter, and provision was very wisely 
made for this deficiency to be made good by placing 
the young officers with marine engineering firms for a 


practical training they had received previously. After 
a further short course to familiarise them with naval 





| the same way as those who had 





| after the products of the two systems should be indis- 
Exhaust fans were running at the | tinguishable from each other. 


customs and discipline, they went to sea in precisely 
through the 
Naval Engineering College at Devonport, and there- 


In the early days of the war, it was decided that the 


it rose to something more nearly atmospheric and air | post-war fleet should be obtained through the normal 
entered the turbines, which were large and very hot.| channels of supply, and that all other commissions 
When the door banged shut, the pressure suddenly | should be temporary. Thereafter those young officers 
dropped again and this air, heavily charged with steam, | who weré recruited when fully trained in the shore 
was drawn out into the engine room. I think it is| sense were given temporary commissions as Royal 
fair to assume that, had this not been observed before | Naval Volunteer Reserve officers ; but after they have 
the turbines cooled down, the cause of this odd phe-| received the appropriate naval training and have 
nomenon would never have been discovered, and it | qualified, they are given temporary Royal Naval com- 
would have taken its place among the other unsolved | missions and wear ordinary naval uniform. 
mysteries that have baffled those who go down to the| It is to be hoped that, when the war is over, there 
sea in ships. will be room in the Navy for those who wish to make 
Having described some of the more curious experi- | it their life’s work, while there is no doubt that those 
ences connected with material things I should like to | who return to shore life will be all the better for their 
devote some little attention to matters concerning | experience in the operation of naval machinery and 


naval engineering personnel. I use the word “ per- | of the control of other officers and ratings. They will 
sonnel”’ deliberately, since, despite the adverse | 


THE MAINTENANCE OF BASIC 
OPEN-HEARTH FURNACE LININGS.* 


By A. Jackson. 


APpLEBY-FRODINGHAM steel furnaces have always 
used more chrome ore and magnesite as paste for 
lining repaifs than chrome-magnesite and magnesite 
as bricks. Before 1939, the materials used for making 
this paste were relatively cheap and their use was 
therefore economic. Since 1939, considerable efforts 
have been made, t to reduce the ite con- 
sumption, even at the expense of increasing the chrome 
ore, later to reduce the chrome ore as well as the 
magnesite consumed, and finally to replace both of 
these materials to the greatest possible extent by 
substitutes. Table I shows the annual consumption of 
chrome ore, magnesite and serpentine per ton of pro- 
duction over the last four years, compared with pre-war 
averages for the 250 and 300-ton furnaces at Appleby. 

The figures for “ magnesite, etc.,” consist of mag- 
nesite and chrome-magnesite brick end recoveries 
(comprising some 50 per cent. of all bricks used) and 
double-burned magnesite peas. Only a small proportion 
of the above materials is used on portions of the 
furnace other than the front’ lining. The points 
affecting the changes in consumption are as follows. 
The percentage of chrome ore in the paste was increased 
considerably and some magnesite saving resulted. The 
chrome-ore percentage was steadily reduced to give a 
minimum total consumption of chrome ore plus mag- 
nesite. The front bank was fettled after the whole of 
the scrap, etc., had been charged, but before the 
addition of the hot metal. This enabled pasting to 
commence at a slightly higher level, but used more 


TABLE I.—Annual Consumption of Chrome Ore, Magnesite 














naturally form a magnificent reserve who can be called 
criticism of it that appears intermittently in Punch, | upon in the event of future trouble; but they will | 
I know of no other collective noun which embraces | grow older, and it is young men that are needed in | 
all the multifarious ranks and ratings that make up | great quantity in modern war. If the only considera- 


the present day Naval service. 
As a youth, I had heard much of the strictness of 
naval discipline, but in actual fact this discipline is 


and Serpentine. 
Consumption, Ib. per Ton of Ingots. 
Period. 
Chrome Magnesite, 
Ore. ote. Serpentine. 
| 
1936-1939 ie on 5-90 | 6-25 Nil 
Year ended June— 
1940 na 10-45 5-28 Nil 
1941 8-80 4-58 Nil 
1942 7-04 | 4-06 Nil 
1943 2-09 2-84 3-45 








tion were preparedness for war, these men should, 
until they become too old for service, go into branches 
of engineering that are not essential to the war effort, | dolomite. Stable-dolomite cement was used in place 





nothing but the machinery whereby each individual is | so that their recall would produce the minimum effect 
made to show consideration for the remainder of the|on war production. The same procedure should 
community in which he happens to be living. Much | logically be applied to all reservists and pensioners who 
has been said and written of late on the subject of | are liable to be recalled to the Colours. The objection to | 
the freedom of the individual, and much of it un- | this is that the experience which they have gained in | 
fortunately has been worded in such a way as to give | the operation and maintenance of naval machinery of 
the impression that everybody was to be free to do all kinds would not be made available to the firms that 
exactly as he or she pleased. More recently it has | design and produce it. 
been qualified as being freedom “ within the law of the| There does not appear to be a complete solution to 
land,” but surely it is a fact that an individual can be this problem ; but, at any rate when new schemes are 
an unmitigated nuisance to his neighbours while still | projected, it should be remembered that engineers are 
keeping within the law. Consideration for others, | just as necessary to produce armaments as to use them. 
desirable as this is ashore, becomes essential in a ship, | It seems somewhat short-sighted to have recruited a 
where men are packed together in close proximity | Territorial Army from, among others, the employees 
for long periods at a time and with no possibility of | of many of those engineering firms that would obviously 
getting away from sources of annoyance and irritation. | be required to increase their output on the outbreak of 
It was accordingly very refreshing to read in the| war. That the highly experienced executives of these 
Government’s White Paper on Educational Recon- | firms should have been specially encouraged to join, 
struction, recently issued, that arrangements are | so as to give a lead to the other employees, seems to 
envisaged ‘ which will enable young people to obtain | show an even greater lack of vision. Perhaps the most 
the experience of community life, self-government and | difficult problem of all is to overcome the innate pre- 
individual self-discipline which are the foundations | ference of man to use weapons rather than make them. 
of democratic citizenship.” | As to the future, it is most profoundly to be hoped that 
Very significant also are the words of the Parlia-| the pre-war practice of giving permanent commissions 
mentary Secretary to the Board of Education, in| to a certain number of suitably qualified candidates 
replying for the Government in the debate on that | will continue. Not only is it good to recruit from as 
White Paper, when he remarked in connection with | many sources as is reasonably practicable, but this 
the many references made to public schools: “ One of | particular scheme maintains contact between the Navy, 
the most astonishing things in recent months has been | industry and the related centres of learning, thus pro- 


the steady drift of working class opinion, and by that 
I do not mean merely the manual workers, but what | 
we call the parents of the general elementary school 
population, towards the idea that a residential educa- 
tion for some part of a child’s school career is a thing 
infinitely worth while.” It appears that people are 
beginning, at long last, to realise that human beings 
are not in general endowed at birth with those qualities 
of self-discipline and consideration for others that are 
necessary to make community life tolerable, and that 
the sooner they are taught to acquire them the better 
for all concerned. My impression therefore of naval 
discipline is that, like the old age of Shakespeare’s 
gardener Adam, it is “ frosty but kindly,” and in its 
general effects more kindly than frosty. 

One of the most difficult problems, for which a 
solution must be found, is the provision of professional 
engineers and technicians to meet the demands of the 
greatly expanded Navy required in time of war. Start- 
ing with the raw material, it is not a matter of months 





| Room and the Ordnance Artificer and the Warrant and 


viding a source of supply that could be expanded as 
circumstances required. 

It may be remarked in passing that, at present, 
commissions are open to the Dartmouth and Special 
Entry Cadet, the Artificer Apprentice, the Engine 


the Commissioned Warrant Officer. In addition to 
these sources of recruitment to the permanent ranks, 
it is most desirable that a large number of Royal Naval 
Volunteer Reserve Engineer Officers should be recruited. 
This body would be composed of engineers who are 
fully trained in their profession, who would like, in 
the event of war, to serve as naval engineers, and 
who lack initially nothing but sea-going experience. 
It is to be hoped that opportunity would be provided 
for them to acquire this experience by serving in naval 
ships for the requisite period, either continuously or 
intermittently, in peace time, so that they become 
fully qualified in the naval sense before the need for 
their service arises. 





of magnesite powder for rebuilds. Water-cooling of the 
front lining was used earlier, but was abandoned towards 
the end of 1942. 

Laboratory trials on the use of serpentine com- 
menced in June, 1942, showed that an 80/20 mixture 
of serpentine-magnesite (the magnesite being largely 
in the fine fraction) best satisfied the combined require- 
ments of refractoriness and econonty of chrome ore 
and magnesite. Subsequent practical trials confirmed 
this view. Mixtures of chrome ore and serpentine were 
definitely less good and were considered unsatisfactory 
for this purpose. The new paste was again a stage less 
good than the material that it replaced. In conse- 
quence, as the front of the furnace consisted of con- 
tinuous steel plate, shut-downs for repairs became more 
frequent. To overcome this trouble, the structural work 
of the furnace front was strengthened and openings 
were cut through the platework between each door, 
which openings could be covered during operations by 
a detachable steel plate wedged into position. By this 
means some new brickwork could be put into the lining 
without taking the furnace off.” It was only with 
reluctance that the continuous steel-cased front was 
abandoned, but only the possibility of putting in new 
brickwork by this means, coupled with the fact that 
the doors on Appleby furnaces are relatively close 
together and have narrow jambs, easily accessible for 

asting, enabled the serpentine material to be used. 
ome extra chrome-magnesite brick is now used, but 
this is much less than the saving in chrome ore and 
magnesite resulting from the various alterations. 

The older tilting furnaces of smaller capacity at the 
Frodingham melting shop have only three doors and 
consequently very wide jambs. Furthermore, the 
design of the furnace front will not permit of alteration 
on the above lines; it has, therefore, not yet been 
possible to adapt, with any degree of satisfaction, the 
less good type of paste to this plant. The grading of 
the 80/20 serpentine-magnesite paste on British Stan- 
dard sieves gave 1-0 per cent. on 7 mesh; 27 per cent. 
on 7 to 25 mesh ; 29 per cent. on 25 to 72: 12-5 per 
cent, on 72 to 150 mesh; and 30-5 per cent. through 
150 mesh. 





* Paper, entitled “The Maintenance of the Furnace 
Linings in Large Basic Open-Hearth Tilting Furnaces by 
the Use of Chrome Ore, Magnesite and Serpentine,’’ 
presented to the Iron and Steel Institute for written 
discussion. Abridged. 
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GUARD-WIRE LIGHTNING 
PROTECTION. 


Tue Code of Practice dealing with the Protection of 
Structures against Lightning, recently published by the 
British Standards Association, and to which reference 
was made on page 288 of the previous volume of 
ENGINEERING, pays considerable attention to the ques- 
tion of the protection of buildings having explosive or 
highly-inflammable contents. Various proposals are 
put forward. These include the provision of one or 
more tall supports, each equipped with lightning-pro- 
tection arrangements in accordance with the Code and 
disposed so that the structures lie wholly within the 
protected zone or zones. An alternative arrangement is 
the provision of an air termination network suspended 
above the area to be protected, the supports of the 
network each being equipped with a lightning-pro- 
tection system. It has been estimated that the peak 
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referred to. The scheme, which is illustrated in Fig. 1, 
consists of a steel wire strung above the building and 
connected to tall wooden poles at each end; the wire 
is connected to steel rods buried in the ground. It is 
stated that this arrangement, which requires only 
60 lb. of steel and two wooden poles, is equally as 
effective as the system used previously, which required 
250 lb. of copper attached to the building and buried 
in the ground. Presumably the arrangement has been 


| developed to economise in the use of metal during the 


current of lightning flashes sometimes reaches 200,000 | 


amperes, and a current of this magnitude passing 
through the down conductor will produce a voltage on 
it the value of which will depend upon the earth resist- 


ance. This may cause a flash-over to isolated metal in | 


the structure or its contents, and the clearance necessary 
to prevent such a flash-over is given as | ft. per ohm 
of the earth resistance of the protective system. If the 


more usual figure of 100,000 amperes is taken as the | 


current in the lightning discharge, the clearance may 
be reduced to 6 in. per ohm. 

This recommendation is based on the assumption 
that the metal work of the structure, which may 
include the armouring of electric cables, is earthed, but 
is not bonded to the protective system. The alternative 
arrangement is to bond all interior metal to the down 
conductors. For structures with explosive or inflam- 
mable contents this latter procedure is considered to 
be essential as it eliminates the possibility of open 
sparking, but as an extra precaution explosives should 


be stored at least 1 ft. away from any supporting or | 


structural metal. The down conductors should con- 
nect to a ring earth conductor buried to a depth of 
at least 18 in., and the maximum resistance should be 
reduced to 7 ohms. 


Arrangements for the protection of structures of 


this type are naturally more complicated and ex- 
pensive than those necessary for normal buildings. In 
view of this, a simplified procedure which has been 
worked out by the Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Pa., U.S.A., is 
of interest. This concerns the arrangement of what 


the Code calls the air termination, and is, in essence, 
an elementary form of the terminating network above 


| 


present emergency and the comparatively small dia- 
meter steel rod buried in the ground does not appear 
likely to form a satisfactory permanent earth. It is 
stated, however, that the scheme has been adopted at 
a very large ordnance plant. This simple arrangement | 
is clearly only adaptable to small buildings of the type 
illustrated in Fig. 1, but such structures, each well 
isolated from others, are commonly used in explosives 
plants. Buildings of this type are generally of non- 
metallic construction, but no information is available | 
about the procedure adopted for the earthing, or other- 
wise, of any metallic contents. The discharge illus- 
trated in Fig. 1 does not show an actual lightning 
stroke. The photograph from which this illustration 
was prepared was taken at the Westinghouse high- 
voltage laboratory at Trafford, Pa. The firing by a} 
similar discharge of an unprotected building of the 
same type containing petrol is illustrated in Fig. 2. 
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LATE Mr. A. SMALLWOOoD.—We received with | 
regret the news of the death of Mr. Alfred Smallwood, | 
which occurred at his home in Handsworth, Birmingham, | 
on September 14. Mr. Smallwood, who was 89 years of 
age, was a prominent figure in metallurgical and industrial | 
circles in Birmingham and the Midlands. He entered the 
metal industry in Birmingham at the early age of 12, | 
and in spite of long working hours acquired a sound | 
technical education. In early manhood he possessed | 
proprietary interests in both the non-ferrous 
casting and the seamless-steel tube industries. 
conducted much pioneer work in the manufacture of | 


have 
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GLASS FILTERS. 


To the extending applications of glass as an engineer 
ing material its use as a filtering medium in connection 
with air-conditioning installations may now be added 
This particular use has a bearing on the war effort, at 
least in the United States, as we understand that glass 
filters passing 120,000 cub. ft. of air per minute have 
been installed in aircraft factories to supply clean air 
to the anodising and painting departments, and others, 
of 160,000 cub. ft. per minute, for cooling electri 
generators. The filters referred to are manufactured 
by Messrs. Air and Refrigeration Corporation, 475, 
Fifth-avenue, New York City, U.S.A., and are known 
as Capillary air conditioners. Their construction is 
interesting from the form in which the glass is used. 
The air is passed in a horizontal direction through 
chambers, its passage being interrupted by the filter 
cells which are inclined at an angle of about 35 deg 
to the horizontal. The faces of the cells are sprayed 
with very finely-divided jets of water, and the water 
trickling slowly through the cells, retains atmospheri: 
impurities and is caught in and drained away from 
a sump at the bottom of the compartment. 

Each cell consists of a frame 8 in. deep and 20 in 
square open on both faces. The filter elements are 
formed of fine glass filaments more or less at right angles 
to the square faces, so that they are about 8 in. long 
There are approximately 57,000 filaments in a cell and 
their total surface amounts to about 125 sq. ft. At the 
entering and leaving faces a thin layer of filaments 
is arranged at right angles to the main mass of filaments 
which are, moreover, supported by a system of lacings 
consisting of glass twine. The faces are finally finished 
with a galvanised steel screen of 2 in. mesh to hold the 
mass of glass in place. The water is sprayed at low 
pressure over the thin horizontal layer of filaments, 
which spreads it uniformly over the central mass 
From the surface the water creeps down the filaments, 





metal- | either in the same direction as the air flow or in the 
He | opposite direction, and is collected by the layer on the 


leaving face, to which it clings until drops are formed 


bearing metals and phosphor copper, and in the early | of a sufficient size to break away by gravity and fall 


part of the present century founded the Incandescent | 
Heat Company, Limited, industrial furnace manufac: | 


turers, and Buckleys, Limited, seamless-steel tube 
manufacturers. 

formation of Boulton Tubular Structures, Limited ; | 
Selas Gas and Engineering Company, Limited, Man- 


| chester ; Controlled Heat and Air, Limited, Smethwick ; than 0-01 in. thick. 
and other engineering companies, with all of which he | to fill the cell completely, they actually occupy onl) 
maintained active directorships. Mr. Smallwood was an from | per cent. to 1-5 per cent. of the volume of the 
| cell. 


active supporter of industrial research work. 





in the air. 
He was also mainly responsible for the | during operation is approximately 6 I|b., or 0-096 
cub. ft., which amount, spread over the 125 sq. ft 
surface of the filaments, forms a film averaging less 


into the sump below. This characteristic, it is claimed, 
prevents the carry-over or entrainment of free moisture 
The water contained in a cell at any time 


Although the filaments appear 


This proportion, in conjunction with the parallel 
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disposition of the filaments, 
low resistance to the air flow. 


is stated to give a very 
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BROADCASTS ON APPLIED PHYSICAL SCIENCE.—A series 
of 12 broadcast talks on applied physical science, planned 


| and used in that illustration for internal grinding. 
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FOR TOOL-ROOM USE. 


THE tool and cutter grinding machine illustrated in 
Figs. 1 and 2 has been designed for carrying out the 
varied sharpening or finishing operations required in 
| the tool-room. It is, therefore, small and compact, and 
is provided with a number of attachments which make 
its range more extensive than that of a production 
grinding machine. The capacity naturally varies with 
the particular operation being performed, but in order 
to give an idea of the dimensions, it may be stated that 
the height of centres is 3} in. and the maximum distance 
between them is 14 in., while the work table has a sur- 
face of 24 in. by 4 in., and has a longitudinal traverse of 
54 in. A comparison of Fig. 1 with Fig. 2, will show 
| that there is a distinct difference in the lay-out of the 

machine in the two cases. It will be seen in Fig. 1, that 
| the work is carried on centres between the headstock 
| and tailstock and that the motor-driven grinding wheel 
| spindle carries a disc-type wheel at one end and a cup- 
| shaped wheel at the other. In Fig. 2, the headstock 
is seen adapted to carry a work-rotating motor and the 
tailstock is removed. The grinding wheels are also 
removed and one end of the spindle is provided with 
| a belt pulley for driving a secondary spindle fitted with 
| a small wheel for internal grinding. These two arrange- 
ments do not, however, exhaust the possibilities of the 
machine ; it can be arranged, for instance, with a drive 
for external cylindrical grinding. With this arrange- 
ment the headstock is the same as in Fig. 2, and its 
spindle may be fitted with either a chuck or a faceplate 
to carry the work, the other end of which is supported 
on the tailstock centre. The secondary spindle arrange- 
ment is the same as in Fig. 2, except that an external 
grinding wheel is mounted on it instead of the internal 
wheel shown. 

In all these arrangements the main features of con- 
struction of course remain unaltered. A box-type 
base, which can be mounted as desired, carries the 
table saddle and also a vertical column surmounted 
by the grinding-wheel unit. The saddle has a cross- 
traverse for the feeding motion, which is effected by the 
graduated handwheel seen in the centre of the front 
of the base. The table is traversed longitudinally on 
the saddle by means of the crank handle seen on the 
| right of the handwheel. The slide ways for both cross 

and longitudinal traverses are completely protected in 
all working positions. The table is fitted with a 
swivelling top member for taper grinding. The swivel 
| boss is graduated to permit angular settings up to 
| 45 deg. on either side of the centre, while to facilitate 
| settings of tapers designated in inches per foot, there 

is a pointer and engine-divided scale at the right- 
| hand end of the top member which permits of set- 
| tings for tapers up to 2 in. per foot on either side of 
|the longitudinal centre line. For both methods of 
| setting, a fine adjustment is provided by means of the 

knurled knob seen to the right of the swivel boss. The 
| top member of the table is slotted to accommodate 
| the headstock and tailstock, and the front edge is 

graduated to facilitate their adjustment along the bed. 
| "The headstock and tailstock are locked in position by 
linclined bolts, as shown. The front of the lower 
| member of the table is slotted to carry adjustable stops 
| for determining the degree of longitudinal traverse. 

| The vertical column, on which the grinding whee 
| unit is carried, can be adjusted in height through a 
| distance of 6 in., this adjustment being effected by 

means of the handwheel seen at the rear of the base 

in Fig. 1. The flange of the column to which the 
| grinding unit is attached is graduated so that the 
| axis of the wheel spindle can be set parallel to the 
| surface of the work when taper grinding is being done. 
| The grinding unit consists of a }-h.p. motor, the spindle 
|of which is mounted in pre-loaded bearings. 
| Automatic compensation for changes in spindle length 
| due to variations in the temperature of the rotor is 
| provided. The grinding wheels are held in collets 
mounted on the spindle. The bracket seen at the 

base of the motor casing in Fig. 1 provides for the 
attachment of the secondary spindle shown in Fig. 2, 
In 





| 
| 





The maximum air volume recommended for each | with the interests of discussion groups in mind, begin | the same way, an eye-bracket seen on the headstock 


20 in. by 20 in. cell is 1,100 cub. ft. per minute, and the | to-day, Friday, October 1, at 7.40 p.m., in the B.B.C. 


normal rating for cell assemblies is 1,000 cub. ft. per 

minute. The quantity of water used for simple air wash- | 
ing, humidifying and evaporative cooling, is 3 gallons per | 
minute per cell. For cooling and de-humidifying, the | 


quantity of water depends upon the initial air wet-bulb | « 


temperature, the initial temperature of the water, and | 
the desired final air temperature. The maximum | 
quantity of water recommended per cell is 9 gallons | 
per minute. It is stated that these water-washed glass 
filters remove, in practice, over 95 per cent. by weight | 
of airborne solid matter. 








ANGLO-ARGENTINE COMMERCE.—During the first six| 
months of 1943 the value of United Kingdom imports | 
into Argentina, in thousand pesos, was 102,947, and that | 


for exports to this country was 255,806. 


Home Service, and will continue every Friday until 
December 17. The first five talks will deal with the 
“Science of Materials,” the sixth and seventh with 
* Science of the Earth,’ the eighth, ninth and tenth with 
Science of the Sea,” and the eleventh and twelfth with 
Engineering.”” Each speaker is being asked to devote 
the last portion of his talk, which continues for 20 minutes, 
to showing in the most direct terms possible the effect upon 
everyday life of the researches he has been describing. 
It is hoped that, in this way, leaders of discussion groups 
will have no difficulty in initiating discussion. The 


| speakers will include Dr. Julian Huxley, Sir Edward 


Appleton, Sir Lawrence Bragg, Professor John Read, 
Dr. A. O. Rankine, Sir Nelson Johnson, Mr. Michael 
Graham, Dr. Albert Parker, Mr. J. L. P. Kent and Mr. 
G. L. Groves. 


in Fig. 1 is shown in use in Fig. 2, for carrying the base 
to which the motor driving the headstock chuck is 
attached. 

The headstock has a “‘ universal ”’ mounting ; that is, 
it is carried on a bracket which can be swivelled round 
a vertical axis, while the body carrying the spindle 
itself can be swivelled on the bracket round a horizontal 
axis, this adjustment enabling conical surfaces to be 
ground with the work held in a chuck. The edges of 
the bracket flanges are suitably graduated. The spindle 
is hollow and is mounted in adjustable bronze bearings ; 
it is bored to No. 3 Morse taper. It can be used with 
a centre as in Fig. 1, or with a chuck and driving 
pulley, as in Fig. 2, or the pulley can be used as a face 
plate with a driving pin and collar when the work is 
to be rotated between centres. External grinding 





between centres can be done up to 6 in. in diameter 
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by 12 in. long. The chuck will take work up to 4 in. 
in diameter. When internal grinding is to be done, 
as in Fig. 2, bores between 4 in. and 3 in. in diameter 
can be ground, up to a depth of 2} in. above § in. in 
diameter, and up to a depth of | in. below that diameter. 
The secondary spindle, used for either internal or exter- 
nal grinding, of course, runs at a higher speed than the 
main spindle, and, as will be clear from Fig. 2, two 
speeds are available by a change of belt on the driving 
and driven pulleys. Morse taper adaptors can be 
supplied and such tools as end-milling cutters may be 
re-ground by mounting them in the spindle nose, while 
a standard arbor is supplied for holding other types of 
milling cutter. Accurate spacing is obtained by an 
indexing plate, which can be supplied for attachment 
to the headstock. A fixed headstock is available for 
cylindrical grinding between dead centres. The tail- 
stock is of more or less conventional pattern, with a 
spring-loaded centre having withdrawing and locking 
levers. 

Other attachments, which extend the utility of the 
machine and can be supplied when required, comprise 
a surface-grinding table and a device for the accurate 
grinding of carbide-tipped cutting tools. The table 
has a surface measuring 10 in. by 3 in., and can be 
completely re-surfaced on the machine itself. The 


carbide-tool equipment includes a carbide grinding | 


wheel and enables the operator to grind the several 
rake angles to any specified dimensions. In addition, 
a twist-drill grinding attachment for the generation of 
the correct relief has been developed. The tool and 
cutter grinding machine is supplied with complete 
electrical equipment for 400/440 volts, three-phase, 
50-cycle current supply and with standard low-voltage 
lighting. Control of the grinding-wheel motor is by the 
“stop” and “ start” push-buttons seen at the front 
of the base in Fig. 1. The approximate net weight of 
the machine is 3} cwt. The manufacturers are Messrs. 
Broadway Engineering Company, Limited, Watford 
By-pass, Watford, Herts. 





ANNUALS AND REFERENCE BOOKS. 


The Universal Directory of Railway Officials and 
Railway Year Book, 1943-1944.—We have received from 
The Directory Publishing Company, Limited, 33, Tot- 
hill-street, Westminster, S.W.1, a copy of the above 
publication, now in its 49th year, and once again we 
can congratulate the editor of our contemporary, The 
Railway Gazette, and his collaborators on the success 
with which they have overcome the difficulties of pro- 
ducing a reference book of such scope under war-time 
conditions. 
occupied countries, of course, it has not been possible 
to give lists of officials or up-to-date statistical informa- 
tion, and many of the British data are pre-war, for 
obvious reasons; but the American figures are more 
recent, and include a list of the principal streamlined 
trains running in the United States in 1941, and a table 
of the fastest scheduled runs in the same country in 
1942. The book, which is priced at 20s. net, is excep- 
tionally well indexed, and there is an extensive biblio- 
graphy of railway literature ; though it is not clear on 
what grounds the lives of Matthew Boulton and James 
Watt were included among the biographies. By an 
evident oversight, the reference to British Locomotive 
Types is to the third edition, published in 1938 ; we 
reviewed the fifth edition on page 207, ante. 





Courses IN TRANSPORT TECHNOLOGY.—Evening 
classes preparing students for the examinations of the 
Institute of Transport have been resumed at Ealing 
Technical College, Warwick-road, London, W.14. The 
graduateship examination is being covered in the first 
instance, but classes on subjects for the associate-mem ber- 
ship examination would be considered if students were 
forthcoming. The present classes are being held on 
Mondays and Wednesdays, from 7 until 9 p.m. 

MAXIMUM PRICES FOR BOLTS, NUTS AND ScrEews.— 
The Minister of Supply has issued the Bolts, Nuts, 
Screws, Screw Studs, Washers and Rivets (No. 3) Order, 
1943, which comes into force on Sunday next. The 
Order varies the No. 1 Order, as amended by the No. 2 
Order, by reducing the maximum prices for aircraft 
bolts, nuts and screws; prescribing maximum prices for 
sales of aircraft rivets by all classes of sellers; and by 
extending the price schedules for certain other types of 


bolts, nuts, set screws and studs—which, at present, apply | 


only to sale by makers—to cover sales by other classes 
of sellers. The basis of the maximum prices of black 
bolts and nuts, other than carriage bolts and nuts, is 
changed from prices per gross or cwt. to prices for lots 
of one hundred. A new weight-conversion table is 
added to cover the calculations of the weight of black 
bolts and nuts sold in lots of one hundred. Copies of the 
Order (S.R. and O. 1943, No. 1301) can now be obtained, 
price id., from H.M. Stationery Office, York House, 
Kingsway, London, W.C.2. 


So far as concerns the railways in enemy- | 


ENGINEERING. 


INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 





| Associate Member.—Lawrence Michael Morley, Ches- 
| terfield ; John Newton Enfield; John Eliza O’ Breen, 
Stanmore, Middx.; William Charles Peck, M.Sc. 
(Lond.), London, W.1; Major Joseph Polak I.E.M.E., 
Caleutta ; John Godward Poole, Manchester; Sydney 
| Bennett Poole, Manchester ; Joseph Edward Raistrick, 
| London, N.W.10; Eric Austyn Reynolds, B.A. (Can- 
|tab.), Birmingham; Charles William Robson, B.Sc. 
|(D’ham), London, S.E.4; Nelson Dunlop Rodger, 
| Manningtree Essex; Laszlo Rossz, London, N.W.10; 
| Douglas Sharp, Glasgow; Geoffrey Charles Heine 
| Sharpe, B.Se. (Eng.) (Lond.) London, S.W.6; Lieut. 
(E.) Sydney Park Smith, R.N.R., London, 8.E.12; 
| Gordon Charles Tisdall B.A. (Cantab.) Buenos Aires, 
| Argentina ; Thomas Henry Turner, M.Sc. (B’ham), 
| Doncaster; Major Frank Walker, O.B.E. Johannes- 
| burg, Transvaal; Ernest Edgar Wall, Birmingham ; 
William Forshaw Watkinson, B.Sc. (Belfast), Bristol ; 
John William Wicks, London, W.4; David Ronald 
Williams, B.Sc. (Eng.) (Lond.), Wolverhampton ; Basil 
Wood, M.A. (Cantab.), Esher, Surrey ; Arthur Reginald 
| Wright, Glasgow ; Francis Kildare Wynn, Renfrew. 
Associate to Associate Member.—Denis Phillips B.Sc. 
(Eng.) (Lond.), Buckhurst Hill, Essex; Sqd./Ldr. 
John Charles Walker, R.A.F., London. 
| Graduate to Associate Member.—William Paul Abell, 
| Derby; Major Keith Wilkinson Adams, B.Eng. 
| (L’pool), R.A.S.C., London; Charles Robinson Addi- 
|} son, B.Se. (Lond.), St. Helens ; Leonard Alfred Angell, 
|Gatley; Nevil James Ashton, London; William 
| Handel Bowling, B.Sc. (Manch.), Bradford; Thomas 
| Burrow Bush, Leeds; Noah Gwyn George Butcher, 
| London ; Major Selwyn Rodney Cobb, M.A. (Cantab.), 
| R.E.; Harry Coldwell, B.Sc. (Leeds), Huddersfield ; 
| Stanley Cook, Leatherhead; Ernest Henry Crane, 
London; Robert Mayor Crookes, Falkirk; Captain 
Brian Douglas Delaney, R.E.M.E.; Edward Joseph 
Eaton, B.Sc. (Manch.), Wrexham; Captain Eric 
Fewster, R.E.M.E. ; Cyril John Foster, Leeds ; Richard 
John Fraser, Durnham ; William French, Darlington ; 
Maurice Selwyn Gardner, Leicester; Cyril Arthur 
|Gladman, B.Se. (Eng.), (Lond.), Greenock; Arthur 
Dennis Granger, London ; 
Maidstone; Francis Bell Everard Hare, Wakefield ; 
| Edgar Harrison, London; Allan Edgar Hayward, 
|Swindon; Lieut. Francis James Bland Henderson, 
B.A. (Cantab.), R.N.V.R.; Wilfred Hirst, Hudders- 
| field; Ian Fauleoner Ernest Hollins, B.A. (Cantab.), 
| Blackburn. 





INSTITUTE OF MARINE ENGINEERS. 
Member.—Alexander Ogston Milne, Cardiff ; William 
| Bertram, Inverness ; Norman Burke, London; Simon 
| Fraser Chisholm, Greenford; J. 8S. H. Drysdale, Bir- 
mingham ; Sydney Walter Penlerick, West Bridgford ; 


| William Allan Smellie, Georgetown, British Guiana ; | 


| Matthew Cooper Storm, Taplow; Jaroom Gaston 
Tanghe, Port Bannatyne. 

Associate Member to Member. 
James Barrett, R.N.R., Beckenham. 

Associate Member.—John Dixon Booth, Wolver- 
hampton; Alfred Walter Clark, Hull; Charles Nor- 
man Hadlow, Rickmansworth ; Sub-Lieut. (E.) Leslie 
| Hayes, R.N.R., Birmingham ; Norman Macleod, Glas- 
|gow; Arthur Sydney Minton, Whitchurch; Bernard 

Moore, Hessle; James Morton, Penarth; Framroze 
Ruttonshaw Siganporia, Liverpool; James Alexander 
Winton, Glasgow. 

| Associate to 
| Yates, Ilford. 


| 
} 


BOOKS RECEIVED. 


Associate Member.—Raymond Eric 





Ministry of Fuel and Power. Committee on the Efficient 
Use of Fuel. Fuel Efficiency Bulletin No. 21. The 
Construction of a Factory Heat Balance. London : 
Ministry of Fuel and Power, Westminster House, 
Dean Stanley-street, Westminster, S.W.1. [Gratis.} 

United States Geological Survey. Water-Supply Paper 

| No. 902. Surface Water Supply of the United States, 

1940. Part 12. Pacific Slope Basins in Washington 

| and Upper Columbia River Basin. Washington: 

| Superintendent of Documents. [Price 30 cents.) 

| Your London Has a Plan. London: Association of 

Building Technicians, 5, Ashley-place, Westminster, 

S.W.1. [Price 6d.) 

| Thirty-Fourth Annual Report of The Hydro-Electric Power 

Commission of Ontario for the Year Ended October 31st, 

1941. 620, University-avenue, Toronto: The Hydro- 

| Electric Power Commission of Ontario. 

The Forest Research Institute, Dehra Dun, India. Indian 
| Forest (Utilisation) Leaflet No. 43. Air Condenser Kiln 
Suitable for the Seasoning of Cooperage Woods and Pack- 
| ing Case Timbers. By M. A. REHMAN. Dehra Dun, 


| U.P., India: The Utilisation Officer, The Forest 
[Price 6 annas, or 9d.) 


Research Institute. 





Nelson Herbert Greenop, | 


Lieut. (E.) Maurice | 


OcT. I, 1943. 


PERSONAL. 


Mr. H. B. Rosin Rowe, M.I.N.A., has been elected 
chairman of Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, Newcastle-upon-Tyne, in succession 
to the late Mr. E. C. STRAKER. 

Mr. VERNON HINDE, who retired yesterday, Septe: 
ber 30, from the position of London manager and seci- 
tary of the San Paulo (Brazilian) Railway Company, 
Limited, has been appointed a member of the board. 
Mr. D. G. CLARKE has been appointed secretary. Both 
these appointments take effect as from to-day, October | 

Mr. A. M. CAMPBELL, chief agent in South and East 
Africa of The Union Castle Mail Steamship Company, 
Limited, has been appointed a director of the compan 

Lorp Sournporoves, P.C., G.C.B., K.C.S.L, who 
was elected a director of the Westinghouse Brake a1: 
Signal Company, Limited, in May, 1919, and chairma: 
in May, 1931, has now retired from the board of t! 
company. LorRD HERBERT Scott, C.M.G., D.3.0., D.! 
who was elected a director in November, 1935, h 
succeeded Lord Southborough as chairman. 

Mr. A. G. STEWART, who has been with Messrs. Stewart 
and Lioyds, Limited, since 1924, and an executi, 
director since 1931, has been appointed a deputy cha 
man of the company in addition to Sir NIGEL CAMPBEL) 
who was made deputy chairman in 1936. 

The London office of Messrs. BURTON, GRIFFITHS AN) 
Company, Lowrep, and B.S.A. Toois, LIMITED, ha 
been removed from 22, Old Queen-street, to new premisc- 
at 10, Mayfair-place, London, W.1. Telephone: GRO- 
venor 1422/5.) 

Dr. H. Moore, C.B.E., past-president of the Institut: 
of Metals, has agreed to continue for another year to 
represent the Institute on the Joint Committee on 
Materials and their Testing. Mr. FRANK HUDSON has 
been appointed to represent the Institute on the Foundry 
Equipment and Foundry Patterns Committee of th: 
British Standards Institution. 

Mr. A. B. WINTERBOTTOM, M.Sc., Tech., has been 

appointed a senior investigator on the staff of the British 
Non-Ferrous Metals Research Association. 
Mr. A. W. STEVEN is relinquishing his position a 
|chairman of Allied Lronfounders, Limited, on Decen 
ber 31, but will retain his seat on the board. Mr. J 
SHAW, managing director of the company, is taking up 
| the joint positions of chairman and managing director 





| Mr. W. T. James has been elected a director of th: 
| Northern General Transport Company, Limited. He 
| has also been elected to the board of East Midland 
Motor Services, Limited, and made managing directo: 
| Both companies are associates of the British Electrix 
| Traction Company, Limited, of which Mr. R. J. HowLrey, 
| C.B.E., M.Inst.C.E., M.Inst.T., is chairman. 

The directors of the AMERICAN CHAMBER OF COMMER ! 
In LONDON inform us that the Chamber has vacated its 
offices and that of its publications, Anglo-American News 
and The Anglo-American Year Book, in Bush House 
| Their address is now Aldwych House, Aldwych, London 
| W.C.2. (Telephone : CHAncery 6735.) 

The Minister of Fuel and Power has appointed Mr. J 
INNES, C.B., to a newly created post of Director of 
Open-Cast Coal. Mr. Innes has been employed hitherto 
as Director of Services at the Ministry, and in this 
capacity has dealt with the supply and distribution of 
solid fuel. 

MASTER WILLIAM VALENTINE Batt, O.B.E., M.A., 
a valued contributor to ovr columns for many years, 
has been appointed King’s Remembrancer and Senior 
Master of the Supreme Court, in succession to Sir ERNEST 
Jer, who retired on September 28. 








| RUBBER AND INDUSTRIAL FooTWwEAR.—The Footwear 
(Rubber and Industrial) (No. 6) Directions, 1943 
(S.R. & O. No. 1273), have now been published by H.M. 
Stationery Office, York House, Kingsway, London, W.C.2. 
| These Directions cover the supply of rubber and industria! 
footwear, and consolidate and replace all previous Direc- 
tions on the subject. Licences and buying permits, issued 
under previous Directions, however, remain in operation. 





| Tae Evecrric-Batrery VEHICLE INDUsTRY.—-The 
Brush Electrical Engineering Company, Limited, and 
the Metropolitan-Vickers Electrical Company, Limited, 
have announced the faot that they have fused their 
| interests in the battery electric-vehicle industry. The 
Brush Company have acquired the goodwill and business 
of the vehicle department of the Metropolitan-Vickers 
Company, which, however, will still continue to manufac- 
ture the motors, controllers and electrical equipment of 
the vehicles, which will be marketed as “ Brush ”’ electric 
vehicles. The responsibility for servicing existing Metro- 
politan-Vickers vehicles has been taken over by the Brush 
Company. It is hoped that the permission of the 
Ministry of War Transport and the Ministry of Supply 
will be obtained to enable a limited number of new 
vehicles to be produced during the war years, from the 
| existing stock of parts, for the use of private clients. 








OcT. I, 1943. 


NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 


Scottish Steel Trade. Although there has been a con- 


siderable change in the steel trade since 1940, some types 
of war product not being made as extensively now as 
formerly there has been no reduction in the output of 
ingots. The demand for plates is exceptionally heavy. 


{rmour plates for tanks, etc., are in great demand and 
this may have the effect of diverting a certain amount of 
stecl from the production of plates for shipbuilding. 
Prices are unchanged and are as follows :— Boiler plates, 
17/. 128. 6d.; ship plates, 16/. 3s. ; 151. 8s. ; 
medium plates, + in. and thicker, rolled in sheet mills, 
211. 158.; Dblack-steel sheets, No. 24 gauge, 22/1. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 
2s. 6d., all per ton, for home delivery. 


sections, 


‘ty 

Valleable-ITron Trade.—Business in the Scottish malle- 
able-iron trade remains fairly active but thereds no new 
feature to report. The current quotations are as follows : 
Crown bars, 151. 128. 6d.; No. 3 bars, 131. 12s. 6d.; 
No. 4 bars, 131. 178. 6d. ; and re-rolled steel bars, 17/. 15s., 
all per ton, for home delivery. 

Scottish Pig Tron Trade.—Orders for pig iron are being 
received steadily and raw materials are in ample supply. 
Market prices are as follows :—Hematite, 61. 18s. 6d. per 
ton; basic iron, 61. 0s. 6d. per ton, both delivered at the 
steclworke ; foundry iron No. 1, 61. 5s. 6d. perton; and 
No. 3, 61. 58. per ton, both on trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


lron and Steel.—There is brisker movement in the 
steel and engineering trades. More raw material is 
going to the works and there is a _ well-maintained 
delivery of semi-finished products. Fiyther progress 


has been made with the execution of old orders that have 
been on the books of rolling mills and forges for some 
time Manufacturers are concerned about the fuel 
position, especially those who still rely largely on coal. 
Fortunately, most of the large works derive their power 
nainly from the grid system, and seem assured of con- 
tinuity of supply. a very im- 
portant part in Sheffield industry. and through the South 
Yorkshire Gas Grid, owned and operated by the Sheffield 
and District Gas Company, are large users of purified 
coke-oven gas. While production is mainly concerned 
with war munitions in one form or another, there is an 
increasing number of commercial orders which manu- 
facturers are able to accept on a restricted basis, having 
regard to the Limitation of Supplies. Every source of 
research and experiment, by research and technical staffs 
of works in co-operation with the Department of Scientific 
and Industrial Research, has been utilised to make the 
best use of the limited supplies of ferro-alloys and various 
ores which are in short supply. These enforced economies 
are proving useful in developing commercial lines, and 
suppliers of materials and parts for the engineering trades 
received good orders which they hope to be able 
to execute before long. Steel and engineering firms are 
sure of retaining their old home connections, but are 
not certain whether or not they will have to surrender 
a good deal of trade with some overseas markets after 
the war. The demand for finished iron tends to increase, 
but the facilities for manufacture were so greatly reduced 
some years ago that a good deal of the business offered 
cannot be aecepted. South Yorkshire Crown bars are 
attractive at their present price of 151. 12s. 6d. per ton. 
Basic-steel billets vary in price from 13/. 17s. 6d. per ton, 
for 0-42 per cent. to 0-60 per cent. carbon, to 151. 7s. 6d. 
per ton for over 0-99 per cent. carbon. Concrete- 
reinforcing bars are quoted at 161. 19s. 6d. per ton. 

South Yorkshire Coal Trade.—There is a strong demand 
for industrial steams, and it is almost impossible to secure 
delivery of washed and graded steams for non-essential 
industries. Best South Yorkshire hards and washed 
doubles and singles are allocated for some time to come. 
Greater use is being made of outcrop coal in the executior 
of orders from industrial and domestic users, and the 
practice will increase as the winter approaches; for a 
considerable time outcrop coal has been supplied to 
public utility undertakings in addition to pit coal. The 
supply of washed smalls is restricted, and rough and 
nutty slacks are readily taken up. More use is being 
made of washery fines for boiler firing. Coking coal is 
in good supply, and is being absorbed heavily to keep up 
the make of coke to the present very satisfactory level. 
Heavy home demands do not permit of any export busi- 
ness of note, and only priority claims can be met in ship- 
ments, There has. been an improved call for bunkering 


coal. 


Gas furnaces also play 


have 





PARSONS MEMORIAL LECTURE.—A meeting of the 
Physical Society will be held at the Royal Institution, 
\lbemarle-street, London, W.1, on Friday, October 15, 
at 4.30 D.m., when.the Parsons Memorial Lecture for 
1943 wh. be delivered by Lord Rayleigh, F.R.S. The 
subject of the lecture will be ‘‘ Optical Topics, in part 


connected with Charles Parsons.” 


| 


| 

















ENGINEERING. 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—A serious wastage in the man- 
power of the South Wales coalfield was again brought 
to the attention of the Regional Coal Board at a meeting 
last week. It was reported that since the beginning of 
June the number of men leaving the industry due to 
sickness and other causes exceeded the number of men 
entering it by more than 1,000. Against this the number 
of recruits from men choosing to work in the mines 
instead of serving in the Forces has had little effect, 
During August, the number of such optants was 34. 
bringing the total number placed in the South Wales coaf- 
field to the end of that month up to 504. The number ol 
young surface workers transferred to work underground 
has now totalled 484, and the authorities are con- 
sidering transferring a further 496. The lack of supplies 
again held business very severely in check on the steam- 
coal market last week. There was a brisk demand for 
all except the inferior grades but as salesmen had already 
disposed of almost the whole of the potential outputs 
of the collieries for some months to come to priority 
customers, little fresh business could be entertaified. 
The tone of the market was very firm and there was no 
indication of any easing. There was substantial 
foreign demand but exports continued to be restricted 
to supplies for the priority customers in liberated terri- 
tory in the Mediterranean and the coaling depots. Neutral 
buyers found it difficult to get supplies, although they 
were willing to take the lowest qualities. A very firm 
tone ruled for the large descriptions, which were well 
sold forward and were in good demand. Supplies of the 
sized classes were difficult to stem over a long period 
ahead and owing to a brisk demand strong conditions 
ruled. Biturginous smalls were only sparingly available. 
Best dry steam smalls were firm, but inferiors were dull. 
Cokes and patent fuel were in steady demand. 


a 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

(jeneral Situation.—There are very few new features in 
the iron and allied trades. A considerable reduction in 
market transactions has followed the extensive baying 
of most commodities for supply during the last quarter of 
the year. Orders already placed will absorb the bulk of 
the output for the next three months and, in some cases, 
contracts extend beyond the current delivery allocation 
period. The plentiful supply of native raw materials 
and the increasing imports of Mediterranean ores is 
sufficient to keep the blast-furnaces producing steadily. 
The better supplies of high-grade foreign ores have been 
followed rapidly by an increase in the make of the qualities 
of iron required for the production of engineering castings. 
Deliveries of semi-finished iron and steel are satisfactory. 

Foundry Iron.—tIronfounders have difficulty in 
obtaining ample parcels of pig, although the make of 
Cleveland qualities is intermittent and small; in fact, 
stocks are increasing slightly. Merchants can still accept 
orders for early delivery of Midland brands and much of 
the iron being used at North Eastern works is obtained 
from the Midlands. 

Hematite and Low-Phosphorus Iron.—The scarcity of 
hematite still necessitates the very careful control of 
distribution and authorised users are strictly rationed, 
but parcels of low- and medium-phosphorus iron, as well 
as of refined qualities, are much more readily obtained 
than has been the case for some time and the freer 
release of tonnage has materially eased a stringent 
situation by covering requirements which have had to be 
met by the use of substitutes. An early increase in the 
limited production of hematite is expected. 

Manufactured Iron and Steel.—Home-produced semi- 
finished iron and steel continue to reach the consuming 
works in quantities which are almost sufficient to cover 
the requirements of the re-rolling mills without drawing 
on the reserve supplies of imported material, but pressure 
for the execution of full contract obligations is unceasing. 
Manufactured-iron producers have numerous orders in 
hand, especially for the heavier descriptions of material, 
and steelmakers are running their plants at full capacity 
in order to meet the demand. The output of carbon 
steels is promptly taken up and there is no reduction in 
the demand for large supplies of special steels for the war 
industries. All finished commodities, especially plates, 
are in strong demand. Most of the output of the plate 
mills is supplied to the shipyards but the demands for 
tank, boiler and locomotive construction are heavy. 
Sheetmakers have as much work in hand as they can 
handle and the distribution of specifications for light 
sections is sufficient to keep the producers busy until the 
end of the year. There is a good demand for railway 
material and colliery equipment. 

Scrap.—Substantial buying of the better grades of 
scrap is repérted. The consumption is heavy and users 
are anxious to accumulate reserves. Good melting steel, 
machinery metal and cast-iron scrap are in brisk demand. 


no 
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NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, Westminster, 8S.W.1. Discussion 
Evening on “‘ Post-War Problems.” North-Western Sec- 
tion: Saturday, October 2, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. Opening Meeting. Institution : 
Friday, October 8, 6.30 p.m., 39, Victoria-street, West- 
minster, S.W.1. Informal Meeting. “‘ Economy of 
Fuel and Power,” by Mr. W. A. Christianson. 

INSTITUTION OF MECHANICAL ENGINEERS.— Yorkshire 


Branch: Saturday, October 2, 2.30 p.m., The Hotel 
Metropole, Leeds. Chairman’s Address, by Mr. G. 
Varley. North-Eastern Branch: Monday, October 4, 


6 p.m., The Mining Institute, Neville Hall, Newcastle- 
upon-Tyne. ‘‘ Powder Metallurgy,” by Mr. J. E. New- 
October 7, 


son. North-Western Branch: Thursday, 

6.45 p.m., The Engineers’ Club, Albert-square, Man- 
chester. Joint Meeting with the Martufacture Group. 
“ Practice and Experience in the Production of High- 
Speed Helical Gears, with Special Reference to the 
Elimination of Transmission Noises,” by Mr. 3S. A. 


Couling. Yorkshire Graduates’ Section: Saturday, 
October 9, 2.30 p.m., The Hotel Metropole, Leeds. ‘‘ The 
Mining and Making of Ferodo,”’ by Mr. W. 8. Blackic. 
INSTITUTION OF PRODUCTION ENGINEERS.— Yorkshire 
Graduate Section: Saturday, October 2, 2.30 p.m., The 
Hotel Metropole. Leeds. Lecture on “* The Production 
of Surface Finish.” by Mr. J. L. Hepworth. Sheffield 
Section: Monday, October 4, 6.30, p.m., The Royal 
Victoria Station Hotel, Sheffield. Lecture on “‘ High- 
Speed in the War-Time Production Shop,” by 
Dr. G. Schlesinger. Eastern Counties Section: Thurs- 
day, October 7, 7 p.m., The Ipswich Museum, Ipswich. 


Lecture: ‘“‘ Local Hardening,’”” by Mr. E. Brambhill. 
Leicester Section: Thursday, October 7, 7 p.m., The 
Leicester College of Technology, Leicester. Lecture : 
“ Environment and Output,” by Dr. K. G. Fenelon. 


Manchester Section: Friday, October 8, 7.15 p.m., The 


Mechanics’ Institute, Crewe. Lecture: ‘ Production 
Control,” by Mr. R. Appleby. Also on Saturday, 
October 9, 2.30 p.m., The University of Liverpool, 


Brownlow Hill, Liverpool. Yorkshire Section: Satur- 
day, October 9, 2.30 p.m., The Hotel Metropole, Leeds. 
Lecture: ‘“‘ The Production Technique of Industrial 
Plastic Mouldings,’’ by Mr. T. H. Richardson. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey and 
North Wales (Liverpool) Centre: Monday, October 4, 
5.30 p.m., The Liverpool Royal Institution, Colquitt- 
street, Liverpool. Chairman’s Address on “ Industrial 
Power Supply,”” by Mr. T. E. Houghton. Jnstitution : 
Thursday, October 7, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary Meeting. Presidential 
Address, by Colonel Sir A. Stanley Angwin. North- 
Western Centre: Saturday, October 9, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Chairman’s 
Address, by Mr. C. T. 8. Arnett. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
October 5, 6.15 p.m., The Royal Society of Arts, John 
Adam-street, Adelphi, W.C.2. General Meeting. Presi- 
dential Address by Mr. Geo. H. Lanchester. Luton 
Graduates’ Branch: Tuesday, October 5, 6.30 p.m., The 
George Hotel, Luton. “ The Position of Industry in 
the Post-War World,” by Mr. C. J. Bartlett. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
October 7, 5.30 p.m., 11, Upper Belgrave-street, S.\W.1. 
Presidential Address, by Major A. H. 8S. Waters. 

INSTITUTION OF CIVIL ENGINEERS.— Yorkshire Associa- 
tion: Saturday, October 9, 2.30 p.m., The Hotel Metro- 
pole, Leeds. Chairman’s Address by Mr. K. L. Forster. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
October 9, 2.30 p.m., Depaftment of Science, Sheffield 
University, St. George’s-square, Sheffield. Joint Meet- 
ing with the South Yorkshire Section of THE Roya. 
INSTITUTE OF CHEMISTRY. Various short papers on 
** Microchemical Analysis.” 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLaNp.—Tuesday, October 12, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. Presidential Address, by 
Mr. A. Murray Stephen. 





CHEMICAL ENGINEERS AND THE FUTURE OF THE CHEM- 
ICAL INDUSTRY.—A meeting of the Chemical Engineering 
Group of the Society of Chemical Industry, the. Institu- 
tion of Chemical Engineers, and the London Section of 
the Society of Chemical Industry will be held at 2.30 
p.m., on Tuesday, October 12, at the Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
London, 8.W.1. The chairman of the Chemical Engineer- 
ing Group, Mr. 8. J. Tungay, will preside, and an address 
on “The Future of the Chemical Industry” will be 








delivered by Lord McGowan of Ardeer, K.B.E. 
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UNOFFICIAL STRIKES. 


WHENEVER the Prime Minister or any other 
Government spokesman has been in the fortunate 
position of being able to announce good p in 
the Allied conduct of the war, the speech usually 
concluded with a warning against undue compla- 
cency and the resulting tendency to relax the 
continued effort that is necessary to maintain that 
progress. At times those warnings may have 
seemed mere reiterations of the obvious, but the 
epidemic of unofficial strikes which, for some time 
past, has been impeding production in various im- 
portant industries, should impress upon the general 
public the realisation that they were by no means 
unnecessary. When the British forces were pain- 
fully extricating themselves from the debacle which 
culminated at Dunkirk, and when, with even less 
than the usual preliminary propaganda, Germany 
marched against Russia, there was no talk of the 
interpretation of clauses in agreements, no threat 
of strike action at short notice if sudden demands by 
sectional bodies for special treatment were not 
immediately acceded to; amazing feats of endur- 
ance and production were performed with such 
eagerness that men often had to be ordered to cease 
work and rest, in their own and the common interest. 
Now, however, that things are seen at last to be 
going well, with the Allied forces steadily gaining 
ground, the tide of American production approach- 
ing its full flood, and the immediate threat to over- 
seas supplies and to our own shores steadily diminish- 
ing, the inspiration that illumined those dark days 
seems to have vanished and in its place has come an 
attitude of mind that could be truthfully dismissed 
as childish if it were not actually and potentially so 
fraught with danger to the cause for which the 
nation and most of the civilised world is fighting. 

The phenomenon is not peculiar to this war, but 
that affords neither explanation nor excuse for its 
recurrence. In a milder form, it has been mani- 
fested many times in the days of peace. It would 
seem, indeed, that the urge to work in order to earn 
money loses its effect after a steady period of 
plentiful work and good wages, as though there 
supervened a mass realisation that money is not 
everything ; that, once a sense of relative financial 
security obtains, the monotony of regular clock- 
punching becomes too irritating to be borne, and, 





.. J 


in consequence, almost any excuse will serve to 
introduce the variety and temporary leisure of a 
stoppage of work. We have known foremen to 
predict, after a few weeks of clear skies and summer! 
sunshine during periods of industrial prosperity, 
that, unless the weather broke soon, there would be 
a strike ; and only too often the prediction has been 
fulfilled. 

Such interruptions are serious enough in peace 
time, but they are infinitely more so in time of war, 
when the outcome of military operations may be 
badly affected by any interference with the steady 
flow and accurate timing of supplies. The constant 
pin-pricking of minor local strikes that has been so 
notable in the war-time history of the mining 
industry represents, in the aggregate, a considerable 
diminution of the possible total output of coal. The 
sectional disputes in other industries, such as that 
of the electricians in the Manchester district, may 
easily cause extensive dislocation to vital work, the 
real urgency of which may be quite unknown to the 
strikers. They must know, however, or should have 
the commonsense to appreciate, that the effects of 
their cessation of work are bound to be felt far 
outside their own ranks, that there is a reasonable 
certainty that a large proportion of those who are 
thus affected are engaged on work of national 
importance, and that, on this account alone, there 
is no justification whatever for stopping work to 
enforce a decision on any point which, prima facie, 
ean be settled by negotiation through the channels 
already provided for that purpose. It is conceivable 
that circumstances may arise to warrant the use of 
the strike weapon if the usual machinery of nego- 
tiation fails to function, but in too many cases a 
strike is called before it has had an opportunity to 
do so; and always, when that happens, there will 
be found some small proportion of malcontents who 
are only too ready to take advantage of the situation 
thus artificially created. 

Every month, as the Ministry of Labour Gazette 


-and our own “ Labour Notes” bear witness, there 


is this steady frittering away of valuable time and 
effort that should be devoted to useful purposes, 
and in very few cases are the matters at issue of 
such a nature that they cannot be settled by 
responsible men of good sense, sitting round a table. 
The past month has built up a particularly bad 
record in this respect, with stoppages of some 
magnitude, judged by the numbers involved rather 
than the ostensible causes, among electricians, 
miners, aircraft workers, and in shipyards on the 
Clyde and at Barrow-in-Furness. The Manchester 
electricians, if they have not actually composed their 
differences, did at least conform to the decision of 
their official representatives and soon went back to 
work, pending further consideration of their case 
at a meeting which is to be held on Sunday next. 
Their fellow unionists at Barrow, however, have 
been less amenable to union discipline and appear 
to have paid little attention to the decision of their 
district committee that work should be resumed, 
the matter raised by them having been referred to 
the National Arbitration Tribunal. 

The strike of the Nottinghamshire miners, 
15,000 of whom stopped work in protest against a 
prison sentence imposed on a youth who had re- 
fused to work underground when “ directed’ by 
the Ministry of Labour and National Service, was 
a particularly flagrant repudiation of established 
authority, for the men ignored the fact that the 
conviction was legally inevitable on the evidence 
and persisted in their strike, even though the cause 
of it changed his mind and expressed his readiness 
to work below ground. This strike and that of the 
Northumberland miners on a similar pretext openly 
flouted the enacted law, and the subsequent dis- 
cussion of the circumstances in Parliament, reported 
on page 277 of this issue of ENGINEERING, merely 
showed how helpless the forces of the law can be 
in the face of a sufficiently extensive conspiracy 
to ignore it; unless it is enforced with a ruthless- 
ness that is entirely foreign to British practice and 
tradition and which, were it habitually resorted to, 
would merely repeat in this country one of the worst 
features of the mode of government and way of 
thought that the British people is fighting to 
eradicate. There appears to be a regrettable in- 





crease, too, in the tendency to stop work in protest 
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against the imposition of penalties for breaches of 
regulations, even when the terms of the regulations | 
are well known and the need for them. has been | 
tacitly or specifically accepted by the official repre- | 
sentatives of the unions concerned. 


AN INTERNATIONAL RE- 
SOURCES ORGANISATION. 


: ; ; Ir has been pointed out many times by the 
The threatened strikes of women operatives in | authorities whose opinion alone is of any value, that 
aircraft and engineering establishments, involving | the access to the raw materials of the world by 
some 12,000 employees in one instance, appear to/ all countries’ promised in the Fourth Clause of 
fall within the familiar peace-time category of | the Atlantic Charter, has been in operation for years. 
what may be termed “envy” disputes, in which | Metallic ores form a very important part of these 
the operation of some accepted basis of payment | raw materials and no country is self-sufficient in the 
produces apparent anomalies that were not fore-| wide range of metals demanded by modern industry. 
seen, and consequent inequalities of remuneration | Germany, for instance, has no tungsten, nickel or 
that are considered to be out of proportion with the | chromium, and manganese only in negligible quan- 
nature of the respective occupations. Such cases | tity, but this did not prevent her from building up 
are always liable to arise ; but they are of the very the second largest steel-producing industry in the 
type that the ordinary machinery of negotiation) world. Professor W. R. Jones, speaking at the con- 
exists to correct, and there can be no justification | ference on ‘“ Mineral Resources and the Atlantic 
for strike action to force a readjustment until it | (harter,”’* held by the British Association in July, 
has been demonstrated beyond doubt that the} 1942, said that “ whilst the Axis countries... 
machinery is inadequate to ensure an equitable | produced less than 2 per cent. of the world’s man- 
settlement. The strikes of the Clyde shipwrights, | ganese ore, yet the system of international com- 
over a question of payment by piece work, come | mercial exchange in operation prior to the war 
into the same general classification. | allowed them to secure 26 per cent. of the world’s 
The stoppage at the Vickers-Armstrongs yard at | available exports.’ Similar figures may be quoted 
Barrow-in-Furness, in which at least eight unions | for other metals, and whatever the defects of the 
are involved, is another which has been precipitated | world economic system before 1939, it is clear that 
in defiance of the official representatives of the | no country was prevented from obtaining any raw 
unions, and persisted in despite reference of the | material for which it was prepared to pay. 
question (one of the interpretation of the wages | It is possible, in the course of the complicated 
agreement of last March) to the National Arbitra- | international negotiations which the end of the war 
tion Tribunal. It is a dispute of particular sig-| will inaugurate, that sentimentalists and interested 
nificance at the present time by reason of ‘the | parties will use this Fourth Clause to argue that the 
nationally important character of the work that is | Axis countries Were unfairly treated before the war 
being interrupted by the absence of the 9,000 or| and that they did not enjoy on equal terms with 
so employees concerned, but the strike committee | others “access . . . to the trade and to the raw 
have resisted so far all attempts at conciliation. As| materials of the world.” It can but be hoped that 
we go to press, an outline of the Tribunal’s decision | the authorities responsible for final decisions will 
has been announced. The details, we understand, | allow themselves to be instructed by authoritative 
are somewhat involved, but the effect of the finding | and scientific opinion and will realise that the ques- 





is to reject the contention of the strikers and to/ tion of the distribution of the world supply of raw | 
| world council could investigate the mineral wealth 


confirm the interpretation already put upon the | materials, if it is to be effectively solved, must be 
March award by Messrs. Vickers-Armstrongs, in | approached as a matter of statistical analysis and not 
common with other firms in the Engineering and | of pre-formed political opinion. This matter is de- 
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| effective operation without much fuller knowledy: 
| of the mineral resources of the world than is now 
available. 

It is with this latter aspect of the matter that th. 
British Association committee is concerned. |t 
proposes the creation of an International Resource: 
Organisation which would form a “ central poo! 
of information,” for the Minerals and Metals 
Resources Boards which would be established fo; 
“each convenient national unit.” As the Inte: 
national Resources Organisation would be, i 
essence, a technical body concerned with thy 
examination and assimilation of statistical inform 
tion, and would presumably have no_ politica 
opinions, the possibility of it coming into existenc 
is considerably brighter than is that of an inter 
national control of the mining industries. Th« 








existence of the Postal Union shows that it is possib| 
for nations of the most varied type to work togethe: 
in matters which do not bear on political or nationa! 
policies. If such a resources organisation could lx 
set up, its operations might pave the way for the 
closer international co-operative working whic! 
appears to be contemplated in the Charter. 

An important preliminary to the setting up ot 
such a world body would be the constitution of a 
Minerals and Metal Resources Board for each 
country. This is an essential feature of the recom- 
mendations of the report. Apart from the fact that 
no important nation would be prepared to allow 
the geological and prospecting activities, which 
would be necessary to assess its mineral wealth, to 
be carried out by an outside body, no world authority 
could carry out such a task successfully. It might 
well be that some backward and undeveloped 
countries would require financial and technical 
assistance if the work was to be done properly, but 
the greater states would not only be able to carry 





out such surveys for themselves, but would 
certainly do it better than any international 
authority. It is impossible to suppose that any 


of the United States with the ability and thorough- 
ness now being displayed by the National Resources 


Allied Employers’ National Federation, and the | finitely an example of the necessity for greater | Board, which was set up in 1934. 


Amalgamated Engineering Union. The ruling is| weight being given to scientific authority in the 
likely to cause a good deal of discussion, and not | discussion of public affairs. ’ 
only at the mass meeting which was called by the | In fairness to the Fourth Clause, it may be sug- 
strike committee for that purpose. We hope that, gested that it means more than it says and that the 
by the time these pages are in the hands of the | implication which may be read into it, that some 
readers, the men will have decided upon a return | countries have not been enjoying “ access on equal 
to work. This course is being strongly urged by | terms,” is not a valid gloss on its meaning. It is 
the national executive of the A.E.l -» Which has| possible that the clause is actually directed against 
refused to countenance the strike from the start |‘ national policies aimed at stimulating domestic 
and, in fact, has suspended the district committee | production, artificial barriers to international trade, 
and the district secretary. | import quotas and tariffs, bargaining measures and 
While it is to be hoped that this sorry incident | the like.” This quotation is taken from the report 
in the story of Barrow’s war effort may now be | of a committee appointed by the British Association, 
regarded as closed, and that the Tribunal’s findings | after the conference of 1942, “ to inquire into and 
which apply to the whole industry and not to| report upon, the state of knowledge of mineral and 
this district alone—will be accepted without further | metal resources, other than coal and petroleum, 
dispute, the tendency of which this is merely one | essential for modern industrial development from 
more illustration remains to perplex those whose|the point of view of the Fourth Clause of the 
main concern is the maximum development of the | Atlantic Charter.” The report appears in vol. II, 
war effort, and the more long-sighted students of | No. 8, of The Advancement of Science, published by 
national affairs who feel concern regarding “ the | the Association. ; 
shape of things to come.” Nothing is more certain} [¢ will be noted that this committee was con- 
than that the task of restoring Britain and British | cerned with “ the state of knowledge,” whereas the 
trade to a sound peace-time basis is going to require | Fourth Clause speaks of “ enjoyment by all States 
an effort as widespread and as steadily maintained |. . . Of access, on equal terms.” This distinction is 
as any that has been put forth during the war, if the | important. The Charter appears to contemplate 
national welfare is not to suffer a permanent set-| some type of international control which a 
back in relation to the pre-war position vis-d-vis | ensure the ise by all countries, on equal terms, of 
other nations. If, however, the attainment of the | the raw materials of the world. Apparently ont a 
sense of security that is one of the main arguments | control would be in a position to prevent an indivi- 
for the Beveridge plan and other schemes for the | dual country from regulating its mineral production 
post-war organisation of the national economy is|jn such a way as to give its own manufacturing 
going to induce a feeling that stoppages of work | industries an advantage over those of other coun- 
can be freely indulged in without danger to the| tries. Whether even the high enthusiasm now 
individual, the prospects of any real security are animating much public opinion will, in the practice 
seriously weakened from the start. There can be | of the future, result in autonomous States permitting 
no advantage in the abolition of casual unemploy- | such international regulation of their affairs is a 
ment and the hardships that result from it if small highly speculative question, which the British 
bodies of irresponsibles are to be at liberty to pre-| Association has wisely avoided. Even however, if 
cipitate spells of enforced unemployment whenever | a degree of co-operation beiieeen uations wasstached 
they feel, or can be stirred to the point of feeling, | which would allow such interference with domestic 
dissatisfied with the effect of decisions that have policy, the Fourth Clause could not be put into 
been made on their behalf by their own accredited ‘a “ 











| 
| 








representatives. 


* ENGINEERING, vol. 154, page 432 (1942). 





International activities, to be effective, must be 
based on national activities and the length of road 
which has to be travelled before an International 
Resources Organisation could come into useful 
operation is shown by the unsatisfactory nature of 
most national mineral statistics at the present time. 
The record of the United States is good and it 
provides the most complete and comprehensive 
domestic statistics on resources of any country. 
By comparison, the record of Great Britain is a very 
indifferent one. To a limited extent, the Mineral 
Advisory Council of the Imperial Institute acts for 
the British Empire in a similar capacity as the 
National Resources Board does for the United States, 
but the financial support it is accorded is entirely 
inadequate for the proper execution of the task. 
The limited returns which the Imperial Institute 
is in a position to prepare, in common with those 
of the National Resources Board of the United 
States, may be taken to be as accurate as the 
information permits, but many of the figures on 
which any present estimate of world resources must 
be based are of doubtful validity. ‘‘ Some countries 
import valuable raw materials ‘on Government 
account,’ these being deliberately omitted from 
published trade statistics.” 

Present-day world estimates of mineral wealth 
must be based, to a large extent, on mining company 
returns, geological surveys of a qualitative nature 
and annual trade statistics. As suggested above, 
some of this information is at times purposely 
inaccurate, and even when, say, in the case of a 
mining company it is entirely bona fide, the meaning 
attached to such expressions as ‘‘ mineral reserves ” 
or “ore reserves” may differ in individual cases, 
which may be far from internationally comparable. 
If post-war negotiation can persuade all important 
countries, or groups of countries, to publish reliable 
statistics and inaugurate the very extensive work 
necessary to make even a rough estimate of mineral 
resources, a valuable step towards the creation of 
some kind of international authority will have been 
taken, but in the meantime the most useful activity 
of this country would appear to be to set an example 
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by taking steps to make its own returns more | 
complete. 

lhe unsatisfactory nature of the present position 
may be illustrated by the situation in reference to | 
scrap. The United States is the only country which | 
publishes any statistics on what it terms “ secon- | 
dary metals.” As mineral resources are a wasting 
asset, the conservation represented by the use of 
scrap is a factor of first importance in future world 
economy, and it is not merely desirable, it is essen- 
tial, that it should be considered in any long-term | 
policy. Although no quantitative figures for scrap | 
production and utilisation throughout the world | 
are available there is no question about the import- | 
ance of the position it occupies in metallurgical | 
practice. A striking example illustrating this is 
given in the report. Curves of total world produc- | 
tion over some decades show that until 1914 the | 
output of steel was less than the output of pig-iron. | 
lhe curves, which had gradually been approaching, | 
crossed in 1914, and since that year the output of | 
steel has constantly exceeded that of pig-iron. This | 
crossing has been due to the progressive increase in | 
the proportion of scrap used in place of iron ore in | 
the open-hearth process. 

lhe ambitious nature of this whole scheme of 
national Minerals and Metals Resources Boards is 
made sufficiently evident by consideration of the 
organisation and work necessary for the mineral | 
survey of such countries as China and Brazil. In| 
many, probably most, countries, the boards would 
have to be Government departments, and although 
in the British Commonwealth, with its tradition of | 
organised voluntary service, the industries con- 
erned might play a considerable part, extensive | 
issistance from public funds would be necessary. An j 
accurate estimate of the ore reserves of the world is 
probably, both technically and politically, impos- 
sible, but the drawing up of some international under- 
standing which would result in great improvement 
in present conditions might form part of the peace 
settlements. Elucidation of the mineral position of | 
the world, however, is not only a matter of esti- 
mating un-mined wealth. Much more information 
than is now available is necessary about the distri- 
bution and use of the metals now in circulation. 
The United States, and, to a less complete extent, 
Canada published pre-war statistics of metal con- 
sumption by different trades. As a first stage in 
such a world survey as is contemplated, Great 
Britain might set an example by doing the same thing. | 
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schools which had been introduced by some large 
firms. .The Union representatives, however, ex- 
pressed the view that a uniform level of competence 
could only be secured by a uniform policy on a 
national basis; this would involve Government 
control of the general policy, though the exact 
methods of training could be left to local control. 
Strong comments were made on the number of 
students who failed to complete their studies for the 
National Certificate ; largely, it appeared, because 
of the lack of prospects for them if they did obtain 
it. A further point was the detrimental effect of 
piecework on the studies of apprentices. At the 
conclusion of the discussion, a resolution was adopted 
that considerable changes were necessary in the 
training of engineering apprentices; that a more 
uniform policy was needed, and that the matter 
should not be left to the initiative of firms which 
were progressive and the indifference of those that 
were not ; that such uniformity involved a national 
policy, and that the subject should be pursued along 
those lines. Finally, it was agreed that the changes 
suggested in the memorandum could be accepted for 
further discussion by the bodies represented at the 
conference, without necessarily binding them to 
approval of it. 

Tue Roits-Royce ENGINE IN THE BATTLE 

OF BRITAIN. 

In connection with the third anniversary of the 
Battle of Britain, an exhibition arranged by Messrs. 
Rolls-Royce, Limited, with the co-operation of the 
Air Ministry and the Ministry of Aircraft Production, 


was opened by Group Captain W. Helmore, C.B.E., | ; 
| recording 


M.P., at the firm’s London show-rooms, 14, Conduit- 
street, W.1, on Friday, September 24. In the course 
of a brief address, Captain Helmore referred to the 
use of the Eagle VIII engine in the last war and to 
the Merlin III engine with which all the British 
fighter aircraft engaged in the Battle of Britain were 
fitted. It was to these two engines, he said, that 
we owed our survival to-day. Captain Helmore 
added that the modern Rolls-Royce Merlin 61 engine 


| developed nearly twice the power of the Merlin III 


and had been introduced without any disturbance 
to production. He paid a generous tribute to the 
designers of the engines and aircraft, as well as to 
the men and women who had constructed and main- 
tained them. The exhibition includes one of the 
actual Rolls-Royce Eagle VIII engines used in the 
Vickers-Vimy aeroplane in which Alcock and Brown 
made the first direct trans-Atlantic flight on June 
1919. It is a 12-cylinder, V-type water- 


| cooled engine, with cylinders of 4} in. bore and 


NOTES, | 
| 

THE TRAINING OF ENGINEERING APPRENTICES. 
We have received from Mr. F. E. Walker, the 
Manchester district secretary of the Amalgamated 
Engineering Union, a report of a conference held in | 
Manchester on Saturday, September 18, to discuss a | 
memorandum, submitted by the engineering unions, 
on the technical training of apprentices in the | 
industry. The chair was taken by Alderman Wright 
Robinson, deputy Lord Mayor of Manchester, and | 
the attendance included some 40 delegates from 
various craft unions and other interested bodies, 
such as the University of Manchester, the local 
technical colleges, the Lancashire Education Com- 
mittee, and the Manchester District Engineering | 
Employers’ Association. Representatives were also 
present from Messrs. Mather and Platt, Limited, 
and Messrs. Renold and Coventry Chain Company, 
Limited, both of which firms have taken a special 
interest in the subject of apprentice training. The 
discussion was directed mainly to the shortcomings 
of the existing facilities for training, criticism being 
made in particular of the drawback of evening 
classes that, after a day’s work in the shops, an 
apprentice was too tired to absorb theoretical 
instruction. The objection was raised that the 
technical colleges were not properly equipped to 
give craft training; in many instances, it was 
alleged, the machinery was not up to date, and 
frequently the teachers were men who had no work- 
shop experience. It was maintained that the train- 
ing received by an apprentice in the workshop alone 
was not enough, and the suggestion was made that 
there should be a separate department in the works, 
reserved for training purposes, such as the apprentice 


| 











64 in. stroke. The normal rating was 360 brake 
horse-power at 1,800 r.p.m. and the weight 900 Ib. 
Two Merlin III engines are shown, one of them 
having seen service in the Battle of Britain. These 
engines are also of the 12-cylinder V-type, but are 
liquid cooled and have a single-stage supercharger ; 
the cylinders have a bore of 5-4 in. and the piston 
stroke is 6 in. The arrangement of the Merlin 61 
engine, also exhibited, is similar and the cylinders 
are of the same dimensions as those of the Merlin III. 
The former, however, is fitted with a two-stage 
supercharger having an intercooler between the 
stages. This engine, which we understand is used 
exclusively in the Spitfire 1X high-altitude fighter, 
was illustrated and described on page 490 of our 
issue of December 18, 1942. Various details of the 
engines are shown separately and some of the parts 
have been sectioned to show the internal construc- 
tion. A large number of photographs of Rolls- 
Royce works, to illustrate the manufacturing opera- 
tions, are also exhibited. The public are invited to 
visit the exhibition, which will remain open until 
October 15, or longer; no charge is made for 
admission. They will find much to interest them 
and will be reminded of many facts which should 
not be forgotten. They will see, for instance, that 
between August 8 and October 31, 1940, 2,375 
German aircraft were definitely destroyed during 
daylight hours; in one day, September 15, 185 
enemy machines were brought down. Some of the 
original combat reports on actions in the Battle of 
Britain are exhibited and should certainly be 
examined. It is hoped that by visiting the exhibi- 
tion ““the many” will avail themselves of the 
opportunity afforded of making a slight acknow- 
ledgment of the debt they owe to “ the few.” 











THE INSTITUTE OF METALS. 


THE thirty-fifth annual autumn meeting of the 
Institute of Metals was held at the offices of the 
Institute, 4, Grosvenor-gardens, London, 8.W.1, on 
the afternoon of Wednesday, September 22. The 
chair at the meeting was occupied by the President, 
Lieut.-Col. Sir John Greenly, K.C.M.G., C.B.E., 
M.A. After the minutes of the previous meeting 
had been approved, the secretary read out the 
names of members, nominated by the Council, to 
fill vacancies as officers for the year 1944-45. These 
nominations comprised, as President, Dr. W. T. 
Griffiths ; as vice-president, Mr. G. L. Bailey ; 
and as members of Council, Professor J. H. 
Andrew, Mr. W. H. Henman, Mr. W. A. C. Newman 
and Mr. 8. Robson. The President announced 
that the result of the election of the new officers 
would be given at the annual general meeting, 
to be held in London on Wednesday, March 15, 
1944. After the conclusion of the formal business, 
four papers were presented for discussion. 


New METHODS FOR EXAMINATION OF CORRODED 
METAL. 

The first paper considered was entitled ** New 
Methods for the Examination of Corroded Metal ”’ 
and was by Mr. F. A. Champion, research chemist, 
British Aluminium Company, Limited. The author, 
in presenting his contribution, stated that two 
distinct methods of examination were described. 
The first of these, which had been devised some 
years previously, involved a new system for 
the results of primarily qualitative 
macroscopic and microscopic examinations of cor- 
roded specimens; it was being used successfully, 
especially for routine work. The completion of 
the second method, which aimed at the quantitative 
measurement of corrosion, had been indefinitely 
postponed at the outbreak of the war, but promising 
results had been obtained, especially with regard to 
the measurement of local corrosion. The method 
depended upon the photographic interpretation of 
a radiograph of the specimens, followed by photo- 
metric estimation. A formula for calculating a 
‘‘ pitting index’ had been devised for the simple 
expression of the results of such measurements. 
The system of macroscopic and microscopic exam- 
ination employed in the first method involved the 
classification of the types of corrosion, followed by 
the comparison of the specimens with standard 
charts of the number of corrosion sites, the size of 
the corroded areas and the intensity or depth of the 
attack. The observations could be recorded in a 
standard though flexible manner by means of 
standard terms, or by numbers and standard 
abbreviations to give a kind of “shorthand ”’ descrip- 
tion. The method could be applied to examination 
by the naked eye, by the binocular microscope, or 
by the projection microscope at higher powers of 
magnification. Although a description of the 
system might make it appear somewhat complicated, 
experience had shown that familiarity was soon 
acquired. It had considerably increased the accu- 
racy and reliability of the qualitative as well as 
of the quantitative results of such examinations by 
minimising the influence of the personal factor. 
Moreover, the “ shorthand ’’ descriptions permitted 
the collection of results into compact and concise 
tables for relatively easy assimilation. Prim- 
arily, both methods had been designed for, and used 
with, aluminium and aluminium alloys, but the 
first method, at least, appeared readily applicable 
to other metals. 

The discussion was opened by Dr. T. P. Hoar, 
who was of opinion that the radiographic method 
of measurement described gave, for the first time, 
a very simple means of showing, in a convenient 
form, several important features of the pitting type 
of corrosion on one curve, which could be memorised 
and from which an estimation of the attack 
going on could be cbtained. The next speaker, 
Dr. A. G. C. Gwyer, stated that the microscopic 
method had been worked out some years previously 
and had reached a stage quite suitable for routine 
application, but subsequently, in use, it had been 
found that some simplification was required in the 
expression of the results. The method had certainly 
proved its worth in the laboratories of the British 
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Aluminium Company, because it had materially 
assisted in shortening the time required for train- 
ing the fairly large number of investigators who 
had to carry out work on corrosion. It had also 
the great advantage that, if the work had to be| measure to the impurities present. 
interrupted, as was sometimes the case, and re-| Dr. T. P. Hoar agreed with Mr. Warrington that 
sumed later, there were some fairly detailed and | all corrosion work ought to be reported in the 
concise records for the same, or for another, in-| manner he had described. He added, however, 
vestigator, to use. One of the reasons for pre-| that he had been a little unfair to some investigators 
senting the paper was to obtain the views of the | who had done a good deal of work on corrosion in 
members on the question of whether standard | the past, because great efforts had been made to 
terms should be adopted and whether they would | standardise corrosion tests and also to state exactly 
be of general value to all workers on the subject. what material had been used for those tests. Ad- 
In a brief reply, Mr. Champion stated that much | mittedly, some persons failed in that respect now 
thought had been given of late to the problem of | and again, but, in a great deal of the British corro- 
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Samples had been subjected to saline atmospheres 
for periods of three and four years, and had shown 
no signs of corrosion, indicating that any corrosion 
which occurred on magnesium was due in a large 














further simplification in the expressions of the | sion work done in the past 10 years, the conditions 
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very small. Expressed as MnO,, the manganese 
content of the film on a 1-5 per cent. manganese 
alloy, was 1-8 per cent., and that on another alloy, 
containing 6-5 per cent. aluminium, a little zinc, 
and 0-25 per cent. manganese was only 0-02 per 
cent. On the other hand, in the case of two cold 
treatments, at present used to a small extent in 
this country, and covered by Ministry of Aircraft 
Production specifications, a great deal of manganes 
was found in the films produced, namely, as much as 
40 per cent. to 50 per cent., expressed as MnO, 
This particular bath contained 10 per cent. of sodium 
dichromate, 5 per cent. of potassium permanganate, 
and 10 per cent. of potash alum. 

The last speaker, Mr. Marshall, said that th 
authors claimed that their process was chietl, 


results of the qualitative method. As indicated by | had been carefully specified, though a great deal | advantageous when used in connection with AM 503 


some American workers, pitting in any specimen | remained to be done in the development of standard | 
Too many laboratories had their own | 
Hence, some useful | standard tests, which did not agree with those of | authors regarding the throwing power of their bath 
The next speaker, Mr. F. A.| and whether this was equivalent to that obtained 


was probably distributed according to the normal | procedure. 
distribution law of statistics. 
information might be deduced from a curve obtained | other laboratories. 
by plotting the depth of attack against the number | Champion, stated that the authors had estimated 
of pits. 

| tion, and they had pointed out that the two sets of 


So = = » - " + - . . . 
SURFACE PROTECTION OF MAGNESIUM ALLOys. results must be considered conjointly. 


corrosion by loss in weight and by visual examina-/| like to know the effect on the 


Since, how-| which were incorporated in a 


This alloy was mainly employed for sheet-meta! 
work assembled by welding. He, therefore, asked th: 


Further, he would 
film formed of 
aluminium bolts and rivets and mild-steel studs 
magnesium-alloy 


in anodic baths for aluminium. 


The second paper on the agenda dealt with ** The | ®V€?: the usual method of describing qualitative component. A third point concerned the elasticity 
Surface Protection of Magnesium Alloys” and was |€X8minations was so cumbersome, the detailed | of the film. The 30-minute R.A.E. (Royal Aircraft 


by Mr. N. Parkinson and Dr. J. W. Cuthbertson, of information given in the paper had been limited to | 
the Department of Metallurgy, University of Man- | loss-in-weight measurements, which, by themselves, 
chester. In the course of their contribution, the | Could be very misleading. The paper, in fact, indi- 


Establishment) bath, when used for AM 503, gave 
a film which was not very elastic. As it flaked off 
on bending, the treatment normally employed for 


authors stated that the steady increase in the | c@ted the lack of some generally recognised method | AM 503 was that of the cold I.G. Farbenindustri 


demand for magnesium alloys and the ever-widening | of recording qualitative corrosion results in a brief | A.-G. bath. 
sphere of their application at the present time, were and precise manner. . : r 
Mr. A. J. Murphy said that anything which could | the degree of prior preparation required. Was it 


creating a growing demand for better protection | 
against corrosion, and it was for that reason that| be done to improve the performance, or even to 
the present investigation had been undertaken. | improve existing knowledge of means for protecting 
The work had shown that films possessing excellent | magnesium from corrosion, was of extreme import- 
corrosion-resisting properties could be formed on | ance and this information was needed urgently at the 
the binary magnesium-manganese alloy AM 503| present time. He believed he was correct in gather- 
(containing 2 per cent. of manganese) by electrolytic | ing from the paper that the tests on painted speci- 
treatment in a hot dilute (5 per cent.) solution of | mens showed no difference in the merits of the 
chromic acid, using either alternating current, or | various processes for producing films. That was of 
preferably alternating and superimposed direct | the first importance, unless the authors were in a 
current, adjusted so that the mean value of the | position to claim that there was some prospect 
applied e.m.f. was negative. By comparison, the | of the film produced by their process giving ade- 
films produced by treatment under a unidirectional | quate protection without paint. It should be 
current, irrespective of whether the alloy was | emphasised that none of the chemical processes at 








| 








made the anode or the cathode, were non-protective. | present in use was primarily important in practice 
Compared with one of the most effective of the| for the intrinsic protection from corrosion it gave. | 
commercial-dip chromating processes available, the | The processes were important primarily because they 
electrolytic process had the advantage of speediness,| were excellent bases for protective paint. One 
while affording a measure of protection which, | serious disadvantage in the application of electrical 
although inferior under intermittent corrosion, was | methods, as compared with chemical processes, was 
nevertheless considered to be satisfactory, and under | the necessity for having electrical plant and machi- 
the salt-spray test was decidedly superior. The|nery of a somewhat special nature. Another dis- 
protective film consisted largely of a mixture of the | advantage was the need for making electrical con- 
oxides of chromium and manganese. The alumi-| tacts to each individual article under treatment. 
nium-containing alloy A8 (aluminium, 8-5 per cent. ; | When hundreds of small articles were being treated, 
zinc, 0-48 per cent.) could not be effectively pro-| this made great demands on labour and time. 
tected either in the above manner or by direct} Dr. H. Sutton agreed with Mr. Murphy in 
anodisation in chromic acid, and it was believed| emphasising the importance of making corrosion 
that the success obtained with alloy AM 503 was | tests on protective schemes for magnesium in con- | 
attributable mainly to the presence of manganese | junction with paint schemes. Of recent years, his | 
and the absence of aluminium in the alloy. | colleagues and himself at Farnborough had saved a | 
Mr. H. G. Warrington, in opening the discussion, | great deal of time by not studying the effects of the 
stated that it was very difficult to correlate the | films alone, as they were very seldom, if ever, used | 
research work on corrosion carried out by one| without supplementary coatings of paint or some 
investigator with that conducted by another. The 








other organic protective agent. They would have 
conditions under which the specimens were subjected | liked the authors to have utilised an intermittent | 
to corrosion in one laboratory could not be repro-| spray test, because this had been found to re- 
duced in another, and conditions should be stan-| produce very well the type of deterioration which 
dardised wherever possible. The composition of the | occurred in the magnesium-rich and aluminium-rich 
alloys used should be given in papers on this subject, | alloys exposed to mild marine conditions. The point 
but that was very rarely done. In this case, | of intrinsic corrosion resistance as affected by com- 
and in most cases of work on the corrosion of | position had been raised. Work on magnesium-rich 
magnesium, a nominal composition, or the composi- | alloy sheets of the AM 503 type was proceeding at 
tion of the specification to which the alloy had been | Farnborough, and, so far, no sheet had been found 
supplied, was given. In the present case, it had been | which did not show very great variations in corrosion 
found that a satisfactory film had been produced | resistance at various points over its surface. Possibly 
on alloy AM 503. This alloy, as was well known, | composition had something to do with this, but 
was inherently very corrosion-resistant. The authors | they were inclined to think that the manufacturing 
had attributed some of the success of their coating | technique in the hot-working of the material played 
to the presence of manganese, both in the metal | very important part in determining the corrosion 
and in the coating. That was not necessarily the | resistance from place to place on the same sheet. 

case. It had been recently discovered—and might| He would like to ask the authors whether they had 
be taken for a fact—that magnesium itself was | actually determined the manganese content of any 
quite a corrosion-resistant material. Magnesium of | of their films, which presumably were in some state 
very high purity, which was extremely resistant to| of oxidation. The manganese present in a film 
corrosion, had been produced by American workers. | produced by a 30-minute hot-bath treatment was 





How did the authors’ film behave 
when the sheet was bent? A fourth matter was 
necessary for the surface to be completely free from 
grease and must any old chromate film be removed 
for a good film to be obtained in the authors’ bath ” 
Dr. Sutton, he believed, was right in suggesting 
that the enormous variation in the corrosion resist- 
ance of AM 503, even within one sheet, was not due 
so much to composition as to the various thermal 
mechanical treatments which the sheet had under- 
gone in its production. In this connection it had 
been found that welds in AM 503 did not corrode 
in the usual manner, but rather resembled ** weld 
decay " in stainless steels of certain types, namely, 
the corroded band occurred about half-an-inch away 
from the weld. 

Mr. H. Parkinson, in reply, stated that Mr. 
Murphy was quite right in assuming that only one 
set of tests had been carried out. These tests had 
not begn continued for a sufficient time to show 
whether there was any intrinsic difference be 
tween the specimens chromated in the “ R.A.E. ’ 
and “1.G.” baths and those treated in their electro- 
lytic bath. It was essential that any chromate film 
present on the material should be removed prior to 
treatment by their process. The material had been 
supplied to them after chromating in the 1.G. acid 
bath, and unsatisfactory films were reproduced on 
specimens which had not had this film removed by 
mechanical abrasion. Subsequent pre-treatment 
comprised the usual trichlorethylene degreasing, 
followed by washing and an acid dip. He could give 
no data regarding the behaviour of the film when the 
sheet was bent. 


(To be continued.) 





BRITISH MANUFACTURERS OF PETROLEUM EQUIPMENT. 
—The three main objectives of the recently-formed 
Council of British Manufacturers of Petroleum Equip- 
ment are, firstly, to seek active collaboration with Govern- 
ment Departments, having in view the representation of 
the interests of the petroleum-equipment industry in the 
United Kingdom and Northern Ireland; secondly, to 
promote greater attention, by British engineering firms, 
to the requirements of the oil companies for equipment at 
home and abroad; and, thirdly, to acquire and dissem- 
inate among the firms interested up-to-date information 
regarding such equipment, and in all these ways to help 
the national effort in combating unemployment in the 
post-war period. The first annual general meeting was 
held on July 27, when a new executive committee of 
12 members were elected. The following are the officers 
of the Council :—Chairman, Mr. 8S. T. Robson, represent- 
ing Head, Wrightson and Company, Limited; vice- 
chairman, Mr. N. Matheson, representing Le Grand, 
Sutcliff and Gell, Limited ; honorary treasurer, Mr. C. R. 
Sams, representing George Kent, Limited ; and honorary 
secretary, Mr. T. L. Bonstow, 47, Parliament-street, 
Westminster, London, S.W.1. 
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DR. J. J. C. BRADFIELD, C.M.G. 


WE regret to record the death of one of the most 
distinguished of Australian engineers, Dr. J. J. C. 
Bradfield, C.M.G., M.Inst.C.E., consulting engineer 
and, prior to his retirement ten years ago, chief 
engineer of the Sydney Harbour Bridge and asso- 
ciated works. The actual date of his death does 
not appear to have been given in any of the cabled 
messages received in this country, but the news was 
received on September 23. He was 75 years of age. 

John Job Crew Bradfield was born at Sandgate, 
Queensland, on December 26, 1867, and received 
his early education in the State school at North 
Ipswich, Queensland, where he distinguished himself 
in chemistry and won one of the three Queensland 
scholarships, tenable at the University of Sydney, 
New South Wales. He matriculated at Sydney in 
1886, and in due course graduated in engineering 
with first-class honours and the award of the 
University gold medal, after an academic career of 
unusual brilliance. As evidence of his versatility, 
it may be mentioned that he took honours in mathe- 
matics, engineering, chemistry, physics, mineralogy 
and architecture ; won the Levey Scholarship for 
chemistry and the Sulman Prize for architecture ; 
and tied with another undergraduate for the Smith 
Prize for physics. In 1896, he was awarded the 





degree of M.Eng., again with first-class honours and 
the University medal, for a thesis on Australian 
timbers. His degree of Doctor of Science in En- 
gineering, conferred in 1924, when he presented a 
thesis on the City and Suburban Electric Railways | 
and the Sydney Harbour Bridge, was: also accom- 
panied by the award of first-class honours and the 
University medal. Dr. Bradfield was, we believe, 
the only graduate of Sydney University to receive 
the three degrees, with first-class honours and the 
University medal in each case, and the only Austra- 
lian-born recipient of the degree of D.Sc.Eng. 

In tracing the course of his University distinctions, | 
however, we have departed from the strict sequence 
of events in his professional career. On leaving the 
University in 1889, he obtained a position as | 
draughtsman on the staff of Mr. H. C. Stanley, then 
Engineer-in-Chief of the Queensland Government 
Railways, where he remained for two years. His | 
next appointment, two years later, was as a 
draughtsman and designer in the Public Works 
Department of New South Wales, where he was 
engaged in a wide variety of civil engineering work, 
including railway and tramway construction, 
bridges and water supply schemes. Experience and | 
his special mathematical aptitude brought increas- 
ing responsibility, outstanding contracts for which he 
undertook the calculations being the Cateract and 
Barren Jack Dams. The Barren Jack scheme was 
the subject of an article in our 84th volume (1907). 

In 1914, Bradfield was sent by the Government of 
New South Wales on a tour of Europe and America, | 
with instructions to report on underground railways | 
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touch will all the proposals and negotiations, and in 
1922 he again made a tour of Europe and America 
to discuss the details of the scheme with the tender- 
ing firms. It was on his recommendation that the 
arch type of bridge was selected, no alternative type 
being invited in the specification, although in fact 
various forms of suspension bridge were submitted. 
The various designs were discussed by Dr. Bradfield 
in a report which we summarised in an article on 
page 129 of our 118th volume (1924) and com- 
mented upon on page 169 of the same volume. 
As is well known, the successful tenderers were 
Messrs. Dorman, Long and Company, Limited, 
Middlesbrough, with whom were associated Sir John 
Burnet and Partners, as architects, and Mr. Ralph 
Freeman, M.Inst.C.E., of Sir Douglas Fox and 
Partners (now Freeman, Fox and Partners) as con- 
sulting engineer. The bridge was completed int 


March, 1932. Its construction was described in a | 
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number of articles which appeared in ENGINEERING 
between 1926 and 1932. He also designed, and 
stpervised the construction of, the City Under- 
ground Railway. 

Under the age limit of the New South Wales 


| 1939. 








as chairman of the Local Advisory Committee in 
Australia. He was also a past-president of the 
Royal Geographical Society of Queensland. Of his 
published papers and reports, the most important 
is naturally that on the Sydney Bridge, a monu- 
mental work in itself. An abridgment appeared, 
with other papers by Mr. Ralph Freeman, Mr. 
Laurence Ennis, and Messrs. J. F. Pain and Gilbert 
Roberts, in vol. 238 of the Proc. Inst. C.E. 





DR. F. J. W. WHIPPLE. 


Dr. Francis JoHN WELSH WHIPPLE, who died at 
his home in Chiswick on September 25, retired from 
the positions of Assistant-Director, Meteorological 
Office, and Superintendent of the Kew Observatory 
| in 1939. He was the third son of the late Mr. George 
| Mathews Whipple, Superintendent of Kew Observa- 
tory from 1878 until 1893, and was born on March 17, 
| 1876. He was educated at Merchant Taylors’ 
| School and, having obtained a Senior Mathematical 
| Scholarship, went up to Trinity College, Cambridge. 

He graduated as Second Wrangler in 1898 and 
obtained the M.A. degree in 1901. On leaving the 
University he was appointed assistant master at his 
'old school, his subject being mathematics, and 
remained in the teaching profession until 1912 when 
‘he entered the Meteorological Office as Superinten- 
| dent of Instruments. Subsequently, Dr. Whipple 
| was appointed Superintendent of Rainfall Statistics 
; and when the late Dr. Charles Chree retired in 1925 
succeeded him as Assistant Director of the Meteoro - 
logical Office and Superintendent of the Kew 
| Observatory. Dr. Whipple conducted investiga- 
tions into the temperature of the upper atmosphere 
and also carried out a good deal of research on 
atmospheric electricity and meteorological subjects, 
l'on which he published a number of papers. He 
| obtained the Sc.D. degree of Cambridge Univer- 
| sity in 1929 and, as stated above, retired in March, 
Dr. Whipple was for many years on the 
‘Council of the Royal Meteorological Society and 
| served as President from 1936 until 1938. He was 





|a member of the Board of the Institute of Physics 


| from 1930 until 1934 and was a past-chairman of 
the British Association’s Seismological Committee. 





PROFESSOR A. A. READ. 


It is with regret that we record the sudden death 
of Dr. Arthur Avery Read, Emeritus Professor of 
Metallurgy, University College, Cardiff, which 
occurred at his home in Bournemouth on September 
24. Professor Read, who was born on July 23, 
1868, was the youngest son of the late Mr. Charles 
Read, of Honiton, Devon, and was educated at 
Exeter Grammar School, and later at Owens College, 
Manchester. He then entered the University of 
Sheffield and studied metallurgy under the late 
Professor J. O. Arnold, obtaining the degree of 
M.Met. in 1907. He remained for some years 
on the staff of the University when he conducted 
|a series of researches, several of them in colla- 


| 





and long-span bridges, including the Hell Gate | Government service, Dr. Bradfield was to retire in| boration with Professor Arnold, on the influence 
Bridge at New York, as a preliminary to the formu- December, 1932, but remained in office until July|of the carbides of chromium, nickel, tungsten, 
lation of a long-term scheme for transport develop- | of the following year. He then set up in practice | vanadium, cobalt and molybdenum on the chemical 


ment in Sydney and its neighbourhood, and, shortly | 
after his return and the submission of his report, | 
was transferred to the Railway Department as Chief 
Engineer for Metropolitan Railway Construction, | 
though he had held since 1912, and continued to | 
hold, the position of Chief Engineer for the Sydney 
Harbour Bridge, the construction of which had been | 
under discussion for many years. The first definite | 
step towards the construction of the bridge was | 
taken in 1900, when competitive designs and tenders | 
were invited and some 24 schemes were submitted. 
The tender of Messrs. J. Stewart and Company, was | 
recommended for acceptance in 1903, but in the end 
no action was taken. In 1908, a Royal Commission | 
was appointed to examine the project again, and | 
reported against the proposals for a bridge; but | 
three years later, the Minister for Public Works | 
reopened the question and in 1913 a bridge design | 


as a consultant, in partnership with one of his sons, 
and continued to take an active part in the branch 
of engineering to which his professional life was 
devoted. One of his later undertakings in this 
capacity was the Story Bridge, Brisbane, a descrip- 
tion of which appeared in our columns so recently 
as January of this year. 

Dr. Bradfield received many marks of distinction 
in addition to the C.M.G. which was conferred 
upon him at the time of his retirement. He 
had been a member of the Sydney University Senate 
since 1913, and of the Australian and New Zealand 
National Research Council. He received from the 
Institution of Engineers, Australia (the constitution 
of which he had assisted in drafting at its formation) 
the Peter Nicol Russell Medal; from Melbourne 
University, the Kernot Medal; and in 1934, the 
Institution of Civil Engineers, to which he was 


by Dr. Bradfield was recommended for acceptance. | elected as an associate member in 1893, awarded 
The outbreak of war in 1914 interrupted the scheme, | him the Telford Gold Medal. He had been trans- 
and it was not until 1921 that tenders were invited. | ferred to the class of Member in this Institution in 


As principal designing engineer in the Public 
Works Department, Dr. Bradfield had been in close 





1911, and was the Australian representative on the 


Council from 1936 to 1939, in addition to serving 


|and mechanical properties of various alloy steels. 
The results of many of these investigations were pre- 
| sented to the Iron and Steel Instituté. For his work 
|in this field, much of which was of a fundamental 
| character, Read was awarded the degree of D.Met. 
(Sheffield). Meanwhile he had been appointed Pro- 
fessor of Metallurgy at the University College of 
| South Wales and Monmouthshire, Cardiff, and began 
research work on various non-ferrous metal alloys. 
The first of these, presented to the Institute of 
Metals in 1913, dealt with the influence of phosphorus 
on some copper-aluminium alloys. This was fol- 
lowed by a series of investigations on _nickel- 
aluminium and _ copper-nickel-aluminium alloys, 
conducted in association with Dr. R. H. Greaves. 
For this and other work, Professor Read received 
the honorary degree of D.Sc. (Wales). He retired 
some 10 years ago and was made Professor Emeritus. 
Read was elected an associate of the Royal Institute 
of Chemistry in 1889 and was made a Fellow in 
1895 ; he was also a Fellow of the Chemical Society. 
He joined the Institute of Metals in 1913 and the 
Iron and Steel Institute in 1920. 
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LETTER TO THE EDITOR. 


THE MECHANICAL PROPERTIES 
OF METALS. 


To tHe Eprror or ENGINEERING. 


SIR, 


mental nature regarding the mechanical properties | 


of metals. 
that 

. . The first is the fog of hesitation 
has withheld the announcement of a vital generalisa- 
tion, namely, that loading of all types i 
opposed in but one way by metals 
opposition at the crystal gliding planes At 
the time I did not realise that in this passage Dr. 
Vivian was claiming the formulation of a new 
principle, for (a) it did not seem to be quite novel, 
(6) he did not mention such an important matter in 
the Summary at the end of his letter, and (c) he did 
not correct me when my supporting letter obviously 
interpreted his words as meaning that some loud- 
speaker ought now to burst through the fog of 
hesitation. I have tried to be the loud-speaker. 

Regarding (a), the maximum resolved shear stress 
criterion for deformation was developed 20 years 
ago in England by G. I. Taylor and his colleagues 
when studying single metallic crystals during tension 
and compression. Gough and his colleagues found 
the same principle of opposition in single crystals 
when loaded by torsion, indentation or fatigue. 
Normal metals are crystalline aggregates, but it is 
ten years since Gough announced that, in engineering 
metals, ** the essential characteristics of deformation 

are substantially the same as observed . . 
in monocrystalline specimens.’ The present writer 
would point out however, that there are creep effects 
in metallic aggregates which, perhaps, are more 
associated with crystal boundaries than slip planes. 
As regards (c), in replying to Squadron Leader 
Vivian's letter seven days after its publication, | 
explained that I was working on this general subject ; 
that his ** vital generalisation "’ was nearer than just 
around the corner, and that some quoted examples 
would illustrate my outlook regarding a synthetic 
view of metallic deformation. 

The above interpretation of the 1941 letter should 
explain the opening remark in my recent paper. | 
quite see Squadron Leader Vivian's point of view 
and I hope that he will mine. My basic 
generalisation for deformation, however, consists of 
adopting a logarithmic general expression for true 
stress and frue strain, and this seems to me much 
more extensive than his shear stress generalisation 
quoted above. The evaluation of such an expression 
requires the determination of at least two points 
and I suggested the three which any technologist, 
in the circumstances, would choose. This suggestion 
(“ corollary ”’) is certainly my own, even if arrived 
at independently by another worker. 

I am naturally not responsible for the handling of 
papers by the Institution of Mechanical Engineers, 


This long letter included the statement 


see 


but I am glad that Dr. Vivian has published his | 


various communications, because I believe that they 
have done a service to engineers and metallurgists. 
Yours faithfully, 
Hueu O'NEILL. 
L.M.S. Research Department, 
Derby. 
September 21, 1943. 





ASSOCIATION. 
Wrought 


Wroccut LIGHT-ALLOYsS DEVELOPMENT 

~The second annual general meeting of the 
Light-Alloys Development Association was held in 
Birmingham on September 15. Mr. H. W. Clarke, the 
chairman of the Association, presided and the meeting 
attended by representatives from each member 
company. The statement of accounts for the year ended 
June 30, 1943, was presented and adopted. In a short 
speech, the chairman summarised the work carried out 
by the Association. In its capacity of a technical infor- 
mation bureau, it had been successful in providing infor- | 
mation and advice to a large number of firms which, | 
for the first time, were fabricating and manipulating | 
aluminium alloys. 


was 






In your issue of September 17, on page 234, 
ante, Squadron Leader Vivian refers to an interesting 
letter which he published in 1941 and which, he 
explains, contained a novel suggestion of a funda- | 


* Two foggy areas seem to blanket hardness 
which 


1s 


by shear 
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JAPANESE MIDGET SUBMARINES. 


THE two-man * midget " submarines with which the 
Japanese Navy surprised most of the world in their 
attack on Pearl Harbour on December 7, 1941, have not 
figured very prominently in the news since that date. 
It is not certain how many of them were employed on 
that occasion, but one at least, which was damaged 
and beached, was in sufficiently good condition for the 
United States naval authorities to obtain fairly com- 
plete details of its construction. These (or some of 
them) were promptly published, so that the new weapon 
lost its element- of surprise almést at once. A factor 
which obviously limited its sphere of usefulness was 
the need for a mother ship from which the submarine 
could be launched, but an attack was made on Sydney 
harbour in the following May, when other specimens of 
the type were captured. They provided an interesting 
show for the people of New South Wales when placed 
on exhibition, and many thousands of sightseers visited 
them: a method of stimulating interest in the war 
which appears to be strangely distasteful to the British 
authorities of all three fighting services. Submarines 
of this type were also used in the waters round Mada- 

| gascar, during the Allied attack on Diego Suarez. 

Recently, with the occupation of Kiska, two more of 

these craft have fallen into the hands of the United 
States and Canadian forces, who have released a photo- 
graph of these vessels on the slipway where they were 
found, as the Japanese left them, severely damaged 
| by demolition charges. The photograph is reproduced 
|} on this page. So far as may be judged by comparison 
| with the men standing on the bank beyond the slipway, 
|the vessels are rather larger than the dimensions 
officially revealed as those of the one captured at Hono- 
lulu, which was stated to be 42 ft. long, 5 ft. in diameter, 
constructed of }-in. plating and electrically propelled. 
The arrangement of the two torpedo tubes is similar in 
the Kiska submarines, and it may be assumed that the 
| torpedoes are of the same size, 18 in. It may be noted 
that Garrett’s submarine of 1879, the Resurgam, which 
| carried out successful submerging trials at Birkenhead, 
where it was built, but was subsequently lost at sea, 
was 45 ft. in length. Waddington’s submarine (1886) 
was only 37 ft. long, and the two Goubet boats, also 
| built in the ‘eighties, were considerably smaller, though 
| these could hardly be regarded as seagoing craft ; but 
the first Japanese submarines, of the Holland type, 
acquired during the Russo-Japanese war of 1904-5, 
were of a seagoing type, though not much larger than 
the *‘ midgets,” being 58 ft. 9 in. long. According to 
German radio announcements, British midget sub- 
marines have been caught and sunk in the Norwegian 
fjords, apparently within the past week or so, but no 
indication was given in the published reports of their 
size, construction, or the number of men carried. 





TIN-PLATE FOR CLOsURES.—Under the Control of 
Packaging (No. 3) Order (S.R. & O. 1261, price 2d.), tin- 
plate may now be used for the closures for packaging | 
certain products. Only waster tin-plate, however, | 


will be licensed for this purpose at present. 


“ ” 





parle 








SCIENCE AND NATIONALITY.* 


Science is one of the spheres of human activity 
which knows nothing of boundaries and frontiers, of 
races and creeds. It appeals neither to tradition nor 
sentiment, it has no folk-lore or legends. Its study is 
free to all, it speaks in one language, it has but on: 
object, but it is the handmaid of all art, all industry 
and all human progress. ‘‘ Science, like Nature, to 
which it belongs,” said Davy, ‘is neither limited by 
time or space. It belongs to the world and is of no 
country and no age.” Pasteur’s view was that ** Science 
has no nationality, because knowledge is the patrimony 
of humanity, the torch which gives light to the world.” 
It is justifiable to write of Chinese art, Byzantine art, 
Moorish architecture, Italian painting, Greek sculpture 
and Russian literature, but science cannot be divided 
into such chapters. The contributions of the ancient, 
the medieval and modern worlds and of all continents 
are interwoven and inseparable.  Illimitable in its 
extent, the edifice of science may be compared with 
the temple of art of which Lafcadio Hearn wrote to 
the musician Krehbiel. In this temple, he said, *‘ the 
more you advance the more seemingly infinite becomes 
the vastness of the place, the more interminable its 
vistas of arches and the more mysterious its endless 
succession of aisles. The Vatican with its sixty 
thousand rooms is but a child’s toy house compared 
with one of the countless wings of art’s infinite temples.” 
In the erection of this great structure of science, a 
multitude from many lands have assisted, and their 
work is seen to-day in the sky and on the sea, in 
factory and field, and around our hearths and homes, 
touching every side of life. 

But though science knows nothing of frontiers and 
boundaries, its investigators have homes and belong to 
some particular community, and it is but natural that 
these communities should take a special pride in their 
notable men, upholding their reputation and honouring 
their memory. Thus it comes that memorials are set 
up where the great were born, where they laboured, 
and where they died, and such memorials become the 
shrines around which on appropriate occasions com- 
memorations are held. 

. The question of what it is that moves all mankind 
to commemorate its great men was asked and answered 
by the late Professor Wilfred Trotter in his Hunterian 
Oration to the Royal College of Surgeons of England 
on February 15, 1932. ‘* The conscious and ostensible 
motives,” he said, ‘* under whose influence we approach 
the commemoration of great men are first, to contem- 
plate in humble piety and emulation a largeness of 
mind and character that far exceeds our own, and, 
secondly, to seek inspiration from struggles heroically 
engaged and perhaps triumphantly won.” Elsewhere 
it was written: ‘‘we commemorate to instruct our 
selves, to inspire others to act in a way similar to that 
of the men we revere, perhaps most of all to impress 
the fact of the debt of the living to the past.” In the 
first of his seven essays on ‘* Representative Men,” 
Emerson remarked, ‘‘ The knowledge that in the city 
is a man who invented the railroad raises the credit of 





* Reprinted from Nature, September 4, 1943. 
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all the citizens.” As with a city so with a nation, and 
me cannot but feel his own status raised by the know- 
ledge that the great men of the present or the past 
belong to his own community, and all gain something 
from association with historic places connected with 
notable events or outstanding men. We all have our 
heroes, from whom we gain vigour and resolution, for, 
is Carlyle said, they are ‘ profitable company.” If 
the hero is a Pasteur so much the better, for he it was 
who advised the students of Edinburgh “‘ to associate 
the cult of great men and great things with every 
thought.” It is given to but a few to come into inti- 
mate contact with the really great, but no student of 
science need lack knowledge of the lives and characters 
of famous men of science, for biographies and histories 
ibound. It may be, as Professor Trotter said, that 

in all our commemorations, whether by word or 
plastic act, we make our own pictures and drift 
increasingly away from the actual man”; but pictures 
we must have, and our debt is great when a biographer 
succeeds in delineating vividly the man of whom he 
writes. “In the written records of the lives of men 
and women,” said Lord Oxford, ‘*‘ we have all a com- 
mon territory, inexhaustible in its range, permanent in 
its interest, from which pedantry itself cannot shut us 
out. 

Inspiring and valuable as the biographies of men of 
science may be, still more important are the histories 
of science which, when written in an impartial spirit by 
men of knowledge and experience, provide those broad 
and uabiased views which are the birthright of every 
student. Men of science have come from all classes 


and all lands, a Siberian town giving birth to a Men- | 


deléeff, a Serbian village to a Tesla and an Indian home 
toa Ramanujan. When von Zittel was asked to write 
his history of geology, it was suggested that he should 
record chiefly the progress of that science in Germany, 
but he was unwilling to accept any such limits. “ All 
civilised nations,” he wrote, “have shared in the 
development of the natural sciences, the history of 
any one of which is to a certain extent the history of a 
scientific freemasonry."’ His countryman, Professor 
Matschoss, of whose death we regret to learn, in the 
preface to his excellent book Great Engineers, took 
much the same view, remarking that “‘ Technology is 
not confined within frontiers, and there is nothing in it 
that anyone can do entirely alone. The threads run from 
nation to nation and from generation to generation.” 

The records of all important scientific societies give 
evidence of the international character of science, and 
it is one of their self-imposed tasks to recognise out- 
standing achievements in lands beyond their own. 
The lists of the foreign associates of the Paris Academy 
of Seiences, the roll of the Copley medallists of the 
Royal Society, and the table of the Nobel laureates all 
illustrate the “ scientific freemasonry " of von Zittel. 
Unfortunately, war between nations always brings in 
its train boasting and jealousy, gravely injuring the 
feeling of brotherhood, but in the end histories of science 
have little to say about dictators or tyrants, conquests 
or defeats. When the present disastrous struggle ends 
it will be the privilege of men of science to attempt to 
allay national animosities and to resume speedily the 
friendly relations of happier times. It is much to be 
hoped that the day will soon come when it will again be 
possible to hold international gatherings, and to propose 
toasts similar to those given at the meeting of the 
American Institute of Electrical Engineers in 1901. 
On that occasion, homage was paid to science in France, 
England, Germany, Italy and the United States by the 
toasts: “‘ The land of Ampére; the country of Fara- 
day ; the successors of Ohm ; 
the legatees of Franklin.” 

Though the question of nationality cannot be said 
to be of capital importance, yet there is an urge to 
delve into the ancestry and early environment of 
notable men, and to attempt to trace the things which 
have influenced their careers. Nationality, of course, 
may be inherited or acquired. Usually the place of 
birth and ancestry conspire together to determine 
nationality, but sometimes place of birth has little to 
do with it. Cavendish was born at Nice, Black at | 
Bordeaux, Lagrange at Turin, and Regnault at Aix la | 
Chapelle, but everyone knows the first two were 
British and the other two French. All the early 
American men of science, such as the Winthrops, 
Cotton Mather, Rittenhouse and Franklin, were 
originally British subjects. Since, through the Revo- 
lution, Rittenhouse and Franklin became citizens of 
the United States, there has been a constant flow of 
men from many European countries across the Atlantic 
who have willingly abandoned their old nationality for | 
a new. Graham Bell was born in Scotland, Elihu 
Thomson in England, Michelson and Berliner in 
Germany, Agassiz in Switzerland. 

(To be continued.) 





FERRO-SILICON MANUFACTURE IN INDIA.—The pro- 
duction of ferro-silicon has been started in an Indian 
works. This should meet 50 per cent. of that country’s 


the heirs of Volta and | credit. 
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LABOUR NOTES. 


Magor R. J. Conant, the Unionist Member for Bewdley, 
asked the Minister of Labour and National Service in 
the House of Commons last week, whether he con- 
templated any action against individuals -or associa- 
tions organising, in war-time, strikes, unsupported by 
the appropriate unions, designed to exact an amend- 
ment of the law, or withdrawal of an Order in Council. 
Mr. Bevin, in reply, said: “I have certain powers to 
deal with individuals who take part in a strike in con- 
nection with a trade dispute, or who absent themselves 
from work without good cause, and I am ready to 
use those powers in appropriate cases according to 
the particular circumstances. Strikes of the kind to 
which my hon. and gallant friend refers definitely 
impede the war effort. If necessary, the law will 
have to be strengthened.” In a further reply, the 
Minister expressed the opinion that unofficial strikes 
were “ going a long way to destroying the effectiveness 
of the unions.” 


Mr. F. 8S. Cocks, the Labour Member for Broxtowe, 
asked in what way the Minister could bring action against 
a body of 15,000 or 16,000 men on strike. Mr. Bevin 
said: “I am not suggesting I can, but I think the law 
needs to be strengthened to deal with those who, for 
| the moment, supersede executives and disregard in- 
structions.” 





In this connection, it may be noted that at least 
| six of the nine unions with members on strike at 
Barrow-in-Furness issued instructions to resume work 
| which were disobeyed. These were the Amalgamated 
| Engineering Union, the Electrical Trades Union, the 
| National Union of General and Municipal Workers, the 
| National Union of Foundry Workers, the United 

Patternmakers’ Association, and the Brass and Metal 
| Mechanics’ Society. It is understood that the Amal- 
| gamated Engineering Union also suspended the Barrow 
| District Committee which gave the 21 days’ notice of 
| the intention to strike. In a sense, no alternative was 
| open to it, as according to t® rules of the union, no 
| strike ballot can be taken or strike called without 
| the express authority of the executive. 


A “ pay-as-you-earn” plan for the payment of 
|income tax prepared by the late Chancellor of the 
| Exchequer, Sir Kingsley Wood, was announced in the 
| House of Commons last week by Mr. Ralph Assheton, 
| Parliamentary Secretary to the Treasury. It will apply 
not only to 8,000,000 manual workers now assessed on 
| a half-yearly basis, but also to 2,000,000 clerks, typists, 
| shop assistants and others who are paid a weekly wage 
nd are now taxed under Schedule E. Salaried workers, 
| whose pay is calculated on a monthly or longer basis, 
| will continue to be taxed on the present system. Civil 
|servants and railway workers are not covered by the 
new scheme, but will continue with special systems of 
‘* pay-as-you-earn "’ which have operated in their case 
| for some years. Legislation, the text of which is 


|a 





| expected to be available in a day or two, is to be intro- 
duced later this month, and the change over is to take | 
| place on the first pay-day after April 5 next year. 


| 
| 





The 10,000,000 taxpayers affected will be discharged, 
| in April, from 10 months’ tax, totalling 250,000,000/., 
half of which would have had to be returned as post-war 
But there is to be no “tax holiday.” The 
scheme, which was worked out by Sir Kingsley Wood 
| and his experts in the course of months of study, has the 
| approval of the Trades Union Congress and the British 
Employers’ Confederation, who were consulted through- 
out. Full details of the working of the scheme are 
given in a White Paper, copies of a cheap edition of 
which are on sale, price 2d. 


| 
| 





The Central Agricultural Wages Board, at a meeting 
in London last week, decided to increase the national 
minimum of women farm workers from 45s. a week to 
48s.a week. On the application of the employees’ side, 
the Board also advanced overtime rates by a penny an 
hour to ls. 6d., for from Monday to Friday, and 1s. 10d. 
an hour at week-ends. Minimum rates for youths and 
girls were also increased, the most notable change being 
a proposal that men of 20 should receive 3/. a week. 
The new rates mentioned are, with others, to be sub- 
mitted to the county committees and will come up for 
confirmation at the Central Board’s next meeting. 





Mr. Beard, the general secretary of the United 
Patternmakers’ Association, recalls in the latest issue 
of his Trade Report that when he took office in August, 
1941, the membership was 12,893. At the end of 
August this year it was, he records, 13,887. During 








requirements. 


August, 12 members were paid trade benefit, and 
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249 sick benefit. Mr. Buchanan, M.P., President, 
Mr. Beard, general secretary, and Mr. Bell, a member 
of the executive committee, have been re-elected. 
There was no opposition to their return. 


On September 1, the official cost-of-living index figure 
was 98 points above the level of July, 1914, compared 
with 99 points on July 31. For food alone, the figure 
was 66 points above the level of July, 1914, compared 
with 67 on July 31. The decline was due to substantial 
reductions during August in the prices of potatoes. 
On the other hand, the retail prices of milk, reduced in 
many districts during July, were restored to their 
previous level during August. 





Replying to a question in the House of Commons 
last week, Major Lloyd George, the Minister of Fuel and 
Power, said that it was intended that those men who 
volunteered for, or were directed into, the mines after 
an initial period of at least six weeks on the surface, 
should be employed on various classes of underground 
work. This would be under the close personal 
supervision of a skilled workman until the men were 
competent to work by themselves, and, in any event, 
for at least a month. Most of the work would at first 
be concerned with the underground haulage of coal, 
but men with engineering experience might be employed 
on the maintenance and repair of mining machinery. 





Training and supervision, the Minister continued, 
would be given whenever a man was moved to a different 
class of work below ground. No man would be up- 
graded to work at the coal face till he had had con- 
siderable experience of other underground work, except 
in the South Wales coalfield, where the haulage condi- 
tions are different from those commonly obtaining else- 
where. In this coalfield it had been the usual custom in 
the past for new entrants to go straight to work at the 
coal face, and, on the recommendation of both sides 
of the industry, this system was still, for the present, 
being followed. 








Dealing with a question by another member, Major 
Lloyd George said that the estimated tonnage of coal 
lost owing to disputes during the thirteen weeks ended 
August 28, 1943, was 181,800 tons, and for the corre- 
sponding period of 1942, 383,800 tons. 





Proposals by the Ministry of Fuel and Power for 
increasing the output of coal were submitted to miners 
in the various coal areas last week-end. This had been 
outlined by Lord Hyndley, Controller-General of the 
Ministry, and Mr. J. Armstrong, Labour Director, at 
a meeting of the Mineworkers’ Federation of Great 
Britain, and when the opinion of the districts on them 
is available, the executive will meet again to consider 
the matter. Mr. Lawther, President of the Federation, 
said after last week’s meeting that the executive were 
definitely against stoppages of work, because there was 
adequate machinery in the districts to deal with any 
and every dispute. So far as lay in its power, Mr. 
Lawther added, the Federation would support pro- 
posals for dealing with unofficial stoppages. 





In the course of the speech with which he opened 
last week’s debate on man-power in the House of 
Commons, Mr. Bevin, the Minister of Labour and Na- 
tional Service, declared that mobilisation had reached 
a stage in this country that was not excelled in any 
other country in the war. “I have been unable to 
find,” he continued, “‘ any expert who ever put forward 
the idea, or substantiated the conception, that Great 
Britain out of her population, in one war could provide 
a continental army, an air force of the size we have got, 
a navy to the extent we have got, and maintain me- 
chanical equipment in a mechanical war to the extent 
we have had to do. I do not believe that anyone who 
studied the problem before the war in all its aspects 
decreed it to be possible to do so. But we have had it 
to do, and we have done it.” 





“I began,” Mr. Bevin went on to say, “ with a popu- 
lation between the ages of 16 and 64 of 33,000,000. Of 
these, 22,750,000 are in the Services, Civil Defence, or 
paid employment, either in the munitions’ industry or 
carrying on the civil life of the community. That 
includes 700,000 part-time women. There are nearly 
16,000,000 males between 14 and 64 and over 15,000,000 
are in the Services or paid employment. Of the 
17,000,000 women between 14 and 64, 7,750,000 are in 
the Services or paid employment, and over 1,000,000 
are doing unpaid voluntary work. Of the 
single women between 18 and 40, 91 per cent. are 
working.” 
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MARKING METHODS AND WAR 
PRODUCTION.* 


By Arno_p THROP. 
(Concluded from page 260.) 


THe greatest volume of marking for identification 
of purpose is perhaps concerned with aircraft com- 
ponents. Interchangeable steel type is widely used ; 
it is assembled in holders, as shown in Fig. 18, for strik- 
ing with a hammer or for use in a press or marking 
machine. Any combination of characters can be set 
up in a few seconds; so with this equipment, solid 
dies can almost be avoided for numbering parts. Flat 
work may be numbered in rolling machines, the type 
for this purpose having tapered sides to facilitate 
assembly into roller form while keeping all letters or 
figures interchangeable. The processes of manufacture 
are, however, more involved than for flat type, and 
the changing of inscriptions is slower. Segmental 
type should be limited to cases in which the com- 
ponent cannot be adequately supported for press 
marking, and where most work is cylindrical, though 
a small proportion of flat work remains, so that one 
machine can handle both varieties. Fig. 19 shows a 
hand machine using type to number strong steel 
rings, while Fig. 16 illustrates the equipment used 
for marking light rings (not shown) mounted upon 
adaptors held in a fixture and rotated by the die 
turning the ball-bearing spindle, the ring being squeezed 
between the die and adaptor. Sufficient pieces of one 
sort justify a solid die, especially with small-diameter 
steel parts. Light engine intake pipes welded up from 
sheet can be numbered without distortion. As the 
elliptical section is about 4} in. by 3 in., and the 
metal thickness about 30 mils (0-030 in.), internal 
support is vital. A ball-bearing fixture with spindle- 
carrying ends suitably shaped to the inside of the 
pipes affords support during rolling. There is a wide 
field of marking for identification of purpose in the 
tool industry. Fig. 17 shows typical equipment 
for marking adjustable reamers. The die marks indi- 
cations for adjustment for size, etc., location of the 








"* Paper read before the North-Western Branch of 
the Institution of Mechanical Engineers on Saturday. 
May 1, 1943. 
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reamer from the adjusting pinion hole being effected | 
by a pin which engages before pressure is applied. 
In marking cylindrical work with flat dies, transverse | 
stresses are set up in the characters of the dies by 
contact with the (sloping) cylindrical face of the. work. | 
As the die moves, each character tip meets the work | 
some distance from its vertical centre line, as shown | 
in Fig. 20 (upper part). The reaction is along the radial | 
line from the point of contact. When the diameter is 
small and the impression relatively deep, these stresses 
rise to a high value which results in low die life. The | 
depth of impression is automatically limited by the 
die itself. The machine-engraving process of die 
manufacture permits the making of dies with characters 
standing ont from the body of the blank by an amount 
which can, under commercial conditions, be maintained 
accurately at a figure as low as 2 mils (0-002 in.). The 
smooth background prevents impressions of a depth | 
greater than the height of engraving of the characters, 
and ensures that the ratio of depth to diameter does | 
not exceed a chosen value. The process involves the 
generation of the cross-section through the characters 
by a rotating cutter. 
Control of the form of the cutter can make an angle 
which compensates for the transverse stresses arising | 
from the combination of depth and diameter used. 
The curves in Fig. 20 show “ loss of support ” or equiva- 
lent reduction of cross-section corresponding to the nature 
of stresses imposed, for various depths of impression. | 
The loss of support 6, in degrees, is given on the vertical | 
Scale, against the diameter of work D in inches on the | 
base line. The depth of impression d is in inches. 
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The angle found to be satisfactory for average work 
is 40 deg. a side ; but a die for marking 9 mils (0-009 in.) 
deep on a ¥-in. (nominal) tap shank, 0-320 in. diameter, 
suffers a loss of support of 19 deg. To improve the die, 
the angle of 40 deg. is increased. The final angle is 
represented by a in Fig. 20, which angle is made up 
by the angle 5 and the increment angle c, this incre- 
ment being modified according to experience. This 
measure has stopped premature breakage of dies used 
on work of this kind. Transverse stresses may be 
increased by crude fixtures used for supporting the 


| work. One commonly-used type is shown diagram- 
| matically in Fig. 21. 


In this figure the marking die 
is indicated at a, the work at 6, arid supporting rollers 
atc. Small sizes cannot have ball bearings or adequate 
Frictional effects increase the load on 
dies, which display abrasion and scoring in the direction 
of rolling. Such effects are avoided by the fixture 
shown in Fig. 22, opposite. A single large roller 
mounted on two taper-roller bearings supports the 
main load, and the work is centred over it by two 
adjustable fences which move at an angle of 45 deg. 
to the horizontal, giving automatic compensation for 
height in relation to the diameter of the work. Engi- 
neers’ taps require marking with much information, 
and need to be especially legible to-day, when so many 
workers issuing and using taps are unskilled people 
who cannot recognise the differences between, say, 
}-in. Whitworth, B.S.F., a near B.A. size, and other 
standards. 

Distortion of tap shanks in hardening is due to a 
combination of the stresses in the rod from which the 
taps are made, with stresses imposed by the plastic 
displacement in the marking operation. At hardening 
heat the stresses are released, bending takes place, 
and the humped side is usually found to be the marked 


}one. When grinding commences this humped side 


touches the wheel first, and suffers the greatest loss 
before finished size is reached. There is thus a danger 
of the impression being ground out. A subsequent 
batch marked deeper will have more displacement, 
more bending, more metal to take off to reach straight- 
ness and size, and more danger still of grinding out 
the impression. The machine-engraved die of limited 
depth offers at last a solution to this problem. A 
slight grinding allowance can accompany light im- 
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Fie. 22. Rotating Work Support. 








Fie. 25. Ho.tow-SprnDLe Fixture. 
pressions. 
with reliability. If, in an inscription running to 
several lines, one line is longer than the others, the | 


outlying portions of this line will be marked no deeper | 
than the rest, since the background of the die limits | 


the depth at all parts of the die face. As a war-time 
measure of co-operation, tap manufacturers are now 
accepting a standardised arrangement of details to be 
marked. 

Reverting to stresses in dies used for roller marking, 
and considering again the endurance of such dies, 
Fig. 20 shows how the performance of a flat die used 
on round work is affected by the ratio between the 
depth of impression and the diameter of the work. 
The curves also hold good for rotary dies used on flat 
work. It often happens that there is a desire to mark 
work in the lathe by a rotary die, usually when a proper 
marking machine is lacking. A rotary die will work 
with cylindrical components, but it will now be seen 
clearly why its performance is usually poor. The 
rotary die is handicapped not only by the loss of 
support which a cylindrical part robs from the flat 
die, but also by the lack of support inherent from its 
own cylindrical form. There are thus two losses, and 
it is at last clear that the rotary die is always at a dis- 
advantage, although now the cause is recognised, the 
limitation of depth and the correction of bevel angles can 
go far to improve its performance. As to the use of a 
lathe for marking, there are few lathes which cost less 
than three marking machines, and one marking machine 
will usually do more than three times the work of a 
lathe on marking, even though the work may be 
already in the lathe for other operations. Moreover, 
correctly tooled marking is to-day a job for girls. 

There are many instances of the marking for iden- 
tification of responsibility, e.g., shell fuses, where it is 


common to apply the number of the fuse, initials of 
maker, date of manufacture, and sometimes a batch 
number also. 


Fig. 23 shows an anvil for marking a 








Only these dies can give light impressions | 
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Fic. 26. 


fuse after assembly with other items. A ring of a 
time fuse is marked when it is on the spindle fixture 
shown in Fig. 24, but the complete fuse cannot be 
placed over a spindle and must be rested in a cradle. 
A deep cup with no hole in the bottom is marked on a 
conical surface at the top, with the machine and inclined 
hollow-spindle fixture shown in Fig. 25; this is 
quite an easy operation requiring only unskilled 
labour which can after a few minutes’ practice mark 
several hundred pieces per hour. Generally the speed 
of operation of these hand-worked machines is high ; 

600 pieces per hour is quite common. Girls constantly 
working on one type of fuse become extraordinarily 
proficient and in one case known to the author, eleven 
characters are marked at the very high rate of 13,000 
pieces per ten-hour day. Several cases of over 1,000 
pieces per hour are known. Flat surfaces are best 
marked in presses. Air or hydraulic presses offer best 
control and crank presses the least. Much useful 
work is done on the simple flypress. Care is needed in 
the selection of flypresses for marking. While open- 
fronted or C-frame presses will do light work, double- 
sided or arch frames are needed for heavy work. For 
any given momentum of the fly weights, the load on 
the die which a flypress exerts and the depth and size of 
impression possible are dependent upon the rigidity 
of the press. The weakness of the open-fronted fly- 
presses does not apply to air or hydraulic presses, since 
these apply load on the die by squeeze action from 
power fluid and not by arresting a mass imbued with 
kinetic enegy. 

In Fig. 26 there is shown a fixture of cantilever 
form made to support a weak casting of light alloy 
which was formerly engraved with about 40 characters 
in the belief that marking was impossible. The sub- 
stitution of marking for engraving was made possible 
by the die and fixture shown, with an increase in pro- 
duction of approximately 100 times, using a more 
lightly loaded type of machine and a lower grade of 


| labour. 
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Fie. 27. Automatic NUMBERING Heap. 
Consecutive numbering is still being done by 
hand stamps, though equipment such as the automatic 
numbering head shown in Fig. 27 is now avail- 
able. The characters are cut on the periphery of 
wheels fitted with indexing and advancing gear. This 
gear is operated by a striker fixed to the press frame 
and making contact with the trigger of the head. The 
use of dies of limited depth is not confined to rolling 
work. Flat articles can be marked on both sides 
simultaneously, even if the inscriptions are not 
“ balanced.” The background of one die becomes the 
support, while marking of the second side finishes the 
operation. Not only is the speed doubled because 
two impressions are made at once, but the time 
usually occupied in special stacking or sorting to avoid 
marking one side with both dies is avoided. Where 
taper exists, as on drop forgings, castings, or hand- 
ground work such as file tangs, a cup and ball bed gives 
self-alignment and uniformity of strength of impression 
from side to side of the work. 

Some reference may be made to marking of syn- 
thetic plastics. All that can be said usefully is that 
most of these materials exhibit a brittleness which 
makes marking difficult and the work has to be done 
by a die heated to a fairly closely defined temperature. 
Only a shallow impression is possible, but pigment 
from imitation gold leaf which can be fed in paper-roll 
form through certain machines during marking, renders 
impressions more discernible. A few plastics can be 
marked quite well at atmospheric temperature and, 
for the moment, only actual tests can indicate into 
which class any untried material will fall. 

It is hoped that sufficient information has been given 
to show engineers that if the methods used are sound, 
many things are now possible in marking metal com- 
ponents. Very high rates of production can be obtained 
with unskilled labour at a modest outlay both for first 
cost and maintenance of equipment. Consultation 
with the makers of marking devices at an early stage 
will go far to avoid needless handicapping of the war 
effort by use @¢ inefficient processes. An appeal is 
made to the engineers of this country to conserve the 
already overstrained capacity of the marking devices 
industry. The examples given will serve as a guide to 


what is reasonably practicable, and what should in the 
national interest be avoided. 
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‘NOTES ON NEW BOOKS. 


Aero Engines for Students. By R. A. Beaumont, 
A.F.R.Ae.S. London : 
Limited. [Price 5s. net.] Testing of Aero Engines. 
By R. A. Beaumont, A.F.R.Ae.S. London : 
Isaac Pitman and Sons, Limited. 


Tue first of these two manuals is written for the|,,. : : ; 
\" Reve inventions = communicated fre ab oad, the parts of the tubes connected therewith which are disposed 


student who has already absorbed the principles of the 
internal-combustion engine. 


The outlook of the book | 


application to the aero engine. 
occasional elementary 


is mostly descriptive, with 


scientific explanations when dealing with such things | 
Most of the | 


as superchargers, carburation, etc. 
information given is of the type found in the makers’ 
descriptive and maintenance handbooks ; 
it is useful to have a carefully made selection of facts 
and diagrams, arranged in logical sequence, leading the 
reader from the simple to the more advanced parts by 
easy stages. The photographs and line diagrams are 
particularly good in this respect, 
accompanying text, which is conspicuously free from 
padding. The part of the book dealing with super- 

charging will probably be most useful to an elementary 
student, as it gives reasons for the necessity for this 
in such a way that the selection of the right type for 
any particular set of conditions can be understood. 
Few text-books have yet been published that deal 
adequately with this matter. 
given at the end of the book, from which it is possible 


to compare, at a glance, the characteristics of a number | 
of modern engines of widely different types, each suit- | 


able for its own particular job in the province of flight. 
Testing of Aero Engines deals with this particular 
aspect of aero-engine production in much the same 
manner. The author claims, with a good deal of truth, 
that few students have an opportunity of acquiring | 
practical experience in an engine test-house. He also 
might have added that many who do, have little chance 
of doing anything other than routine _— and 
recording of readings. This book shouk 

remedy this deficiency, in that it describes the general | 
principles underlying such tests, giving typical caleu- 
lations as illustrations. The author, as in his other 
book, deals with the modern developments in super- 


charging in all its aspects, and leads from a chapter | 
on testing normally aspirated engines to supercharged | 


engines. In general, both books can be recommended 
to the student of aero engines who has reached the 
stage at which he needs to see the application of his 
general internal-combustion engine theory to aero- 
engine practice. 





Understanding Aircraft Components by Question and 
Answer. By W. Hazett. London: The English 
Universities Press, Limited. [Price 2s. 6d. net.] 

Ir is not easy to see exactly what type of reader is 

expected to use this book. The author states that it 

supplies an elementary knowledge “‘ necessary to an 
intelligent handling of the component concerned.” It 
does fulfil this function, so far as a book of this size 
can cover the field, but such information is available 
in the makers’ instruction manuals, upon which much 
of the book is obviously based. Possibly it is con- 
venient to have such information within the covers of 
one book instead of having to refer to various instruc- 

tion manuals, but, on the other hand, no book on such 


a small scale can contain anything but the author's | 


own selection of items. Within this limitation, it 
contains much that should be useful to a young aircraft 
mechanic who is not content merely to do his work 
blindly. It not only gives maintenance instructions, 
but follows them up with suggestions for tests for the 
accuracy of the work done, and with simple explana- 
tions of the theory of the working of the apparatus 
where possible. The title is rather misleading, however, 
as the book is devoted to engine and engine installation 
components only. Chapters are devoted to instruments, 
airscrews, hydraulic controls, oil, fuel and cooling 
systems, pumps of all kinds, sparking plugs and fire 
extinguishers. In each case, only certain types are 
dealt with, but the selection is a good one, and generally 
the most up-to-date and widely used are described. 
The book can be recommended, so far as it goes, to 
anyone who is or hopes to be employed on engine 
accessory maintenance work, as a handbook which 
should help him to do his work with more under- 

standing. It should not be confused with a students’ 
text-book ; it would be of little use in the hands of 
anyone studying even the elementary theory of aero 
engines and accessories. 





Tue LaTe Mr. H. PoweLL.—We notegwith regret the 
death, on September 15, of Mr. Harry Powell, chief 
chemist and metallurgist to the Associated Equipment 
Company, Limited, Southall, Middlesex. Mr. Powell, 
who was 53 years of age, had been in the service of the 
company for the past 22 years. 





George Allen and Unwin, 


Sir | The number of views given in the ~~ y—"  - 
[Price 7s. 6d. net.] 


It assumes this general | 


nevertheless, | ~ 


being relevant to the | 


An interesting table is | 





| is @ common vertical passageway 
|} economiser 19 and a tubular air-heater 20. 
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distributed tube holes. The tubes forming the screen 13, 
the tubes 24 and the tubes of the rows 29 and 30 are of 
larger diameter and the tubes of the screen 13 and of 
rows 29 and 30 are more widely spaced than the tubes 
of the banks 5, 6, 7 and 10 and the tubes 24 form a 


Pa substantially continuous lining of tubes to the adjacent 


part of the side wall. The lower drum 14 is centrally 


disposed in relation to the combustion chamber and the 


in the floor slope upwardly therefrom and are covered 
with refractory material extending also over the top of 
the drum 14. The floor of the combustion chamber 


The date of the n> that of the acceptance of a| behind the tube row 29 is completed by refractory 


Press “ Sealed” is appended. 
y person may, at any time within two months from 


Specification, give notice at the Patent 
| opposition to the grant of a Patent on any of the 
| grounds mentioned in the Acts. 


STEAM ENGINES, BOILERS, ETC. 


551,483. Boiler. 
| Lenten, and R. E. Zoller, of London. (7 Figs.) August 
| 22, 1941.—The object of the invention is to provide a 
| tubulous light-weight, compact boiler, economical to 
construct and maintain and efficient in operation, suit- 
| able for use in marine propulsion plant operating with 
reheating of the elastic fluid. The boiler is formed with 
| three parallel-connected convection passes, 1, 2 and 3 | 
leading from a side of a combustion chamber 4. The 

passes respectively contain banks 5, 6 and 7 of vertical 
vaporising tubes extending between a lower drum 8 and 
an upper vapour and liquid drum 9. 


tubes 10, also connected between the drums 8 and 9; 
| in the pass 1 is a superheater 11, in front of the bank of 
tubes 5; and in the pass 3 is a reheater 12, in front of 
the bank of tubes 7. In front of all three passes extend 
| rows of tubes forming a screen 13 and connected between 


| a further lower drum or header 14 and the upper drum 9. 


assist to | 20 


Fig.t. . =<) a 
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At their outlets the passes 1, 2 and 3 are provided with 
pairs of dampers, and above the outlets from the passes 
18 containing an 
The tubes 
forming the screen 13 bound not only the outlet side of 
the combustion chamber 4, but also a part of the floor 
of that chamber. The major and front portion of the 


outer part of the floor and the side wall and roof of the | 


combustion chamber are lined by tubes 24 connected 
between the drum 14 and the- upper drum 9. Ports 25 
are provided in the front wall of the combustion chamber 
for oil burners and the rear portion of the side wall and 
the rear wall, as well as the adjacent parts of the floor and 
roof, are screened by tube rows 29 and 30 which are 
arranged in V-formation in front of the rear wall and 
the tubes of which are connected with the upper drum 9 
and the lower drum 14 through sets of longitudinally 


Babeock and Wilcox, Limited, of | petween the drums 8 and 9. 


In the middle pass 
in front of the bank of tubes 6, is an additional bank of | 


Complete Specification is given after the abstract in is c 7 i > 
uth onan, Galata ths Patel bas Gaon conic, cham he material. The drum 14 is connected with the drum 8 


Sau a number of water supply tubes 32. 
1 and 2 


The passes 
2 and the passes 2 and 3 are separated by batfiles 





inp 2 of the advertisement of the acceptance of a ¢ — and the front portion of each baffle is formed by a row 
Office of | of downcomer tubes 35 covered with refractory material. 


The rows of downcomer tubes are disposed transversely 
with respect to the drums 8 and 9 with which the tubes 
are connected. The downcomer tubes are of consider- 
ably larger diameter than the other tubes connected 
The rear portion of each 
pass is a vertically extending passageway unoccupied 
by tubes and divided into two channels, arranged so that 
| the gases flowing through the upper parts of the tube 
banks 5, 6 and7 flow through one set of channels and the 
| eases flowing through the lower parts of the tube banks 
flow through the other channels. (Accepted February 
| 24, 1943.) 


MISCELLANEOUS. 


552,939. Injection Moulding Machine. E.M.B. Com- 
pany, Limited, of West Bromwich, and S. Smith, of West 
Bromwich. (4 Figs.) January 23, 1942.—The invention 
jis an injection moulding machine used for making 
| articles by injecting a thermoplastic substance into a 
| mould, and of the kind having a cylinder, a plunger 

sliding in the cylinder, a nozzle at the delivery end of 

the cylinder, and electrical heating means, the substance 
|}to be injected being intermittently supplied to the 
| cylinder from a hopper. The object of the invention is 
to provide improved electrical means for heating the 
cylinder and nozzle. The injection moulding machine 
has a cylinder a, a plunger } sliding in the cylinder, 
| @ nozzle c at one end of the cylinder, and a supply hopper 
from which cellulose acetate can be intermittently 
supplied to the cylinder under the control of a slide e, 
| the material supplied to the cylinder being injected by 
| the plunger through the nozzle into the die. Two 
heating coils, f, g are arranged around the cylinder a, 
|}one embracing the rear end and the other the forward 
end of the cylinder. A third heating coil A surrounds 
| the nozzle. If several nozzles are provided a coil may 
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| be arranged around each or around the part carrying 
| all the nozzles. All of the coils are connected in parallel 
| with an electric current supply circuit controlled by a 
|}main switch, the connections being effected through 
terminals 1. In series with each coil is a hand-controlled 
resistance whereby the current flowing through the coil 
can be adjusted, and in association with each resistance 
is a short-circuiting switch whereby the resistance can 
be short-circuited. When the short-circuiting switches 
are closed, their fixed contacts are interconnected. The 
circuit containing all the elements contains a heat- 
responsive controlling switch whereby the circuit is 
automatically opened in the event of the cylinder or 
nozzle temperature exceeding a predetermined limit. 
When making the initial adjustments, each resistance 
is adjusted so that the heating coil associated with it 
produces a heating effect appropriate to the material 
supplied to the cylinder a and so that the desired distri- 
bution of heat is given along the cylinder and at the 
nozzle c. To obtain a rapid initial heating the resistances 
are short-circuited and after the desired temperature has 
been attained the short-circuiting switches are opened, 
leaving the coils f, g and A under the control of the 
resistances. Should the heated parts exceed a pre- 
determined temperature the heat-responsive switch 
interrupts the supply of current to all the coils auto- 
matically. (Accepted April 30, 1943.) 
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THE 300-FT. CONTOUR 
CANAL LINE. 
By J. F. POwNALL. 

[HE original maps used to delineate the early 
canal routes are striking in their simplicity of style 
when compared with the familiar Ordnance Survey 
sheets, and notable also is the smallness of towns 
which are now great cities. Where canals are con- 
cerned the absence of contours is significant, because 
any contour might be regarded as a trial canal line 
and a contour map enables the relative feasibility 
of alternative canal routes to be rapidly assessed. 
Whereas the early surveyors could only work from 
direct observation of the land, nowadays, with 
contour maps, their work can be reviewed in a 
Fig. 1. 








broader way, and it can be shown that the old canal | 
routes had a remarkable bias towards the particular | 
contour of 300 ft. Consider two river basins, say, 
those of the Thames and the Avon (through Bristol), 

} 





which lie on either side of a main watershed. Some- | 
where along the reach of watershed which is common 

to these two river basins there must be a lowest 

col—the lowest point of all points actually on the 

water parting—and in this case it is just under 

300 ft. altitude. On the sketch map, Fig. 1, 

are indicated the successive lowest cols in cen- | 
tral and southern England. It will be observed 
that, with few exceptions, they lie close to 300 ft. 
in level. 

This fact implies that the 300-ft. contour is almost 
continuous through central and southern England, 
since it must run from one lowest col at 300 ft. to 
another at 300 ft. ; but the lowest cols are normally 
determined by the weakest beds along the watershed, 
particularly clays where unsupported by hard beds, 
and they are weathered down to 300 ft. because this 
level or somewhat higher is so commonly a culminat- 
ing level of the clay lands. Hence the 300-ft. con- 
tour very often follows the line of outcrop of the 
hard beds out of the clays and maris. This line 
may be along a dip slope or under a scarp or along 
a fault, and it notably runs often either straight or 
in firm direct reaches. A continuous contour with 
these characters could be followed indefinitely by a 
canal which maintains the same level throughout, | 
and so the 300-ft. contour may be regarded as a 
natural canal line. While some decided uniformity 
in clays and marls is evidently the underlying reason 
for such a formation, some further explanation 
(which the writer cannot supply) is called for to 
account for the fact that the lowest cols are actually | 
so uniformly near to 300 ft. ; because variable factors | 
are.many, and include the lengths of the rivers, the | 
local rainfalls, the geological ages of the rocks at 
the lowest cols, and the local glacial histories. The 
levels of the cols as given here have been inter- 
polated from l-in. Ordnance Survey sheets, con- 
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toured at 50-ft. intervals, and should be correct | following close under the scarp of the Cotswolds. 
within 10 ft. or so; but someone who may like a| Eventually, as Banbury is approached, this range 
motor tour with the tang of a real geographical | requires the canal to make a further rise to 378 ft., 
purpose might, when times allow, take the levels of | to cross at the lowest col into the Thames basin. 
these lowest cols and publish them. Another case is the route from Wolverhampton 
The old canal surveyors were often brought on to | towards Liverpool. Initially, the Staffordshire and 

the 300-ft. contour by the necessity of crossing the | Worcestershire Canal crosses a low col (about 350 ft.) 
watershed at its lowest point. There they com- | between the Trent and the Severn basins at Wolver- 
monly found a good alignment to follow to obtain a| hampton, the top reach being at 341 ft. The 
long reach without locks, which sometimes extended | Shropshire Union Canal diverges from a junction 
as far as the next col, and by so doing they avoided | near Wolverhampton and proceeds on the same 
a dip in the profile and were able to intercept a | level of 341 ft. for 74 miles, then descends one lock 
number of streams to feed the summit level. As a | to 333 ft., continuing for 18 miles and crossing the 
case in point, following the canal route south from | lowest col between the Trent and the Severn at 
Nuneaton there is, firstly, the long summit level of | Gnosall. Near Market Drayton, the long descent 
the Coventry Canal at 304 ft., which crosses the | to sea level begins. This route, planned by Telford, 
lowest col between the Anker and the Avon (Fig. 2). | is remarkably straight throughout. 

Fig. 2. 
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Fig.3. | Particulars of canals at about 300 ft. are given in 
” puee the general list, Table I, herewith. Levels given for 
% | long-derelict canals are only approximate. Many of 
. | the canals have interesting special features. Three 
Canal _, SS | reaches are related to minor cols at about 300 ft. in 
_—" RSS| the Pennine foothills (Fig. 3). The Peak Forest 
$4 | Canal (level, 309 ft.) crosses two, and the Rochdale 
| &: \ TABLE I.—Level Reaches of Existing Canals Above the 
, 7 300-Ft. Contour. 
| Level Length 
j Canal. | Above in Surveyor. 
| C.D. | Miles. 
} 
2 Shropshire Union Canals : 
f\- . Pont-Cysylite Branch .. ..| 308 ft. 14 | Telford. 
fis ., “_WS \ —— and Whitchurch | 0 he | 
WM - as es ow t. 2 
. ie NW ENN! Branch to'Edstaston "© ||| 206. | 3 | 
[ ES S Birmingham and Liverpool 
S Junction 1. +e] 900 ft. 4 
\ Ditto me ..| 333 ft. 18 
Warwick and Birmingham ..| 337 ft. 8 
Coventry Canal, Oxford Canal | 
and Ashby Canal P ..| 304 ft. 62 Brindley. 
Oxford Canal ay ss is 2 ft. 15 
Grand Junction .. - ..| 296 ft. 16 Jessop. 
Grand Western .. + ..| 305 ft. 11 Rennie. 
Leeds and Liverpool Canal, | 
“Lancaster Canal, South | 
te es de --| 298 ft. | 13 
| Rochdale Canal .. es ..| 327 ft. 2 
Peak Forest Canal and Ashton 
| Canal .. an *. ..| 809 ft. 12 | 
| Donnington Wood Canal .-| 334 ft. | of 
f | | Wilts and Berks Canal .. ..| 325 ft. 8 | 
Ditto Me ..| 300 ft. 11 | 
( Charnwood Forest Canal ..| 200 ft. | . 3 
\ | Bude and Launceston Canal vl 300 ft. 6 | 
if - 
4 Canal (level, 327 ft.) crosses one, near Failsworth. 
\ f? The Leeds and Liverpool Canal past Chorley (level, 
bball | 298 ft.) crosses five cols, following a succession of 
— foothill ridges in chain or échelon formation, the 


About here branches off the Oxford Canal, which | firm contours of which endow this reach with its 









| maintains the same level of 304 ft. for 15 miles to 
| the next col near Hillmorton, past Rugby. To cross 
this col, the canal rises by two locks to 322 ft. and 
holds this level for a further 15 miles, the route 


direct alignment, in strong contrast to the tortuous 
reach of the same canal on a higher level past 
Blackburn. Another case of a canal which traverses 
minor cols at the foot of high hills is provided by the 
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25 miles’ reach of the Brecon Canal at the level 
of 368 ft.; but this canal contours high up a long 
hillside. The cols, three in number and just north | 
of Pontypool, are at levels of 360 ft., 310 ft. and | 
280 ft. approximately, which would indicate a level | 
more like 300 ft. for a canal set in immediate relation 
to them. 

The watershed country between the Dee and the | 
Severn is a slightly undulating plain at about the 
300-ft. level, and here, curiously enough, the water- 
shed line itself becomes broadly speaking an appro- 
priate route for a canal, exemplified by the Ellesmere | 
and Whitchurch reach of the Shropshire Union 
— -- ae potent ——— = view very strongly—possibly more strongly than is 
reaches on the general list, "thie Saaieel om Sy Jee He — “To age a 
Gloucester Canal Sd Leominster Canal con cols tht fate progres il beast by extension of 
which, true to type, are about 370 ft. and 290 ft. now eel by war control is to show complete 


ae yp — out through at the low | ignorance of the extent to which present progress, 


The top level of the| ©. ‘ ’ 
Oakham Canal, 6 miles long at about 350 ft.. c even in the field of war, has been due to research 
c & ms carried out by private firms and private individuals. 


a clay col at about 365 ft., but the Cotswold hills | r : . “ene as 
locally have sinuous contours unfavourable for long The whole basis of radio communication, which has 
contovring. The top reach of the Basi gstoke | become one of the major tools of warfare, owes 
Canz.l is 21 miles long, at about 260 ft. in level. nothing to State research, and the development of 
Tus somne enase. the saiteun surveyor has been glad | the aero-engines on which so much depends was 
to accept the pay water alignment madechulsens bya carried out in laboratories over which the Govern- 
canul. Travellers on the London Midland and | ™eMt had no jurisdiction. clita 
Scovtish main line are familiar with the winding Reference has already been made to the inability 
reach at 296 ft. of the Grand Union Canal, between | of Government research workers to publish their 
Blisworth and Weedon, which the peer enna aensie | work, and hence the difficulty which faces them in 
parallels. In fact, the railway holds the line which building up s reputation. No less cramping is the 
@ camel would tahoe if constructed by modem effect of secrecy, in many important cases, in 
enstheds, end ultheut testases Geciatiens to eave | isolating them from their colleagues in the univer- 
trivial emeunte of earthwork. In exactly the same | sities and in industry. Though some of the stones 
way, the straight course of the L.M.S. main line thrown at the Treasury are far lees well directed 
from Rugby to Nuneaton represents the generalised | than they used to be, research workers in industry 
900-0, contour maze teuly than the unduly winding | often have the advantage of greater initiative and 
Oxford Canal near by. in thn cote neighbourhood enterprise of direction because they are free from 
is the Ashby Canal, nearly 30 miles long, a branch a =y- control. ; ' 
of the Coventry Canal and at the same level of = eee om te 


RESEARCH: A GENERAL 
SURVEY. 
By O. W. RoskILL. 
(Continued from page 264.) 


On the whole, research by private enterprise, 
though seldom carried out on a sufficient scale and 
|in some industries hardly carried out at all, has 


by industrial research associations or by the Govern- 
ment. Sir Henry Dale, P.R.S.*, put this point of 


rather different in 


| yielded better results than research carried out either | 





304 ft. throughout. The railway follows it from 
Nuneaton to Moira, and grazes successive loops of 
the canal in a most pertinacious way. The wavy 
alignment so acquired is curious, though still a fairly 
direct one. All these cases emphasise the writer's 
claim that the 300-ft. contour might broadly be 
called a natural canal line. The Great Western 
Railway follows for many miles between Wantage 
and Wootton Bassett the top reaches of the Wilts 
and Berks Canal, though even regular travellers 
may be pardoned if they have never observed the 
modest remains of that slightly constructed work. 
Railway engineers, however, have not always 
needed a canal to get them on to a 300-ft. contour | 
alignment. The Great Western line from Chelten- 
ham to Honeybourne runs close under the scarp of 
the Cotswolds. These two places are rather below | 
200 ft., but along the route the railway rises and 
runs between 250 ft. and 300 ft. for about nine miles, 
cutting through two cols (320 ft. and 360 ft., approxi- 
mately) which connect outliers of the Cotswolds. 
The possibility arises of making a much more 
consistent use of the 300-ft. contour to construct 
on modern lines a one-level canal, applicable both 
for navigation and water distribution. This was | 
the subject of the writer’s booklet, The Projected | 
Grand Contour Canal,* the assigned uniform level 
being 310 ft. The project, of course, is conceived | 
in relation to resources such as were not available 
to the old surveyors. They must be credited, 
however, with a close observation of the land, to} 
have secured so many long level reaches, often | 
through a country of bold and unpromising relief. | 
It is indeed remarkable that the subject of engineer- 
ing on the 300-ft. contour has had such a distinctive 
history, though unobserved and unwritten, extend- | 
ing back 170 years and involving the names of | 
Brindley, Rennie, Telford, Jessop and Stephenson. 





by the Department of Commerce of the Government of | 


India extends for a further period of one year, from June | (\o.operative industrial research associations have 
22, 1943, the arrangements for the refund of duty o0| done excellent work, which is reviewed annually in 


soda ash. 





* Published by Cotterell and Company, 110, Dale 
End, Birmingham,4, [price 2a]; reviewed in ENGI- 
NEERING, vol. 153, page 263 (1942). 


| necessary to show enterprise and to take risks in 
InpDIAN LuporTs or Sopa AsH.—A resolution issued | research work as in business, and public adminis- 


America, where the United States Bureau of Mines 
and the Batelle Institute (particularly in the metals 
field), for example, have carried out some out- 


standing applied research; though it is possible 





Oct. 8, 1943. 


| Industrial Research.* In 1937, the expenditure of 
that Department was 872,000I., of which 235,000/. 
came from private industries and from other 
Government sources using the departmental se: 
vices. The staff of the Department had risen over 
the previous ten years from 1,400 to 2,005, the largest 
establishment being the National Physical Labora 
tory at Teddington, where about 700 were employed. 
One of the chief activities of the National Physica! 
Laboratory is testing, and in the year under review, 
for instance, 41,500 routine tests on instruments 
and materials were made and about 530,000 clinical! 
thermometers and 20,000 taximeters were tested. 
| Among the biggest co-operative industrial researc 
| associations are the Cotton Research Association 
and the Electrical Research Association, with 
incomes in excess of 87,0001. and 85,000I., respe: 
tively. Other examples of the research associations 
(numbering over 20) working with the assistance of 
grants from the Department, are the Rubber 
Research Association, the Wool Industries Research 
Association, the British Coal Utilisation Research 
| Association, ete. 

| The co-operative industrial research associations 
| originated with the Government grant of 1,000,000/ 
| 








made at the end of the last war for the encourage- 
| ment of industrial research. This grant was ex 
hausted during 1933, by which time the total contri 
butions from industry to Government supported 
co-operative research organisations was 1,750,000/ 
These research associations suffer from certain 
disadvantages, however, the chief of which is (in 
most cases) the chronic shortage of funds, partly 
because big manufacturers who understand the 
importance of research prefer to spend the greater 
part of their research allocation on their own 
research departments. Smaller manufacturers, in 
| the first place, sometimes do not account for a 
| sufficient proportion of the total output of the 
industry to contribute really large sums, even if 
|they allocate a substantial percentage of their 
turnover to research. In the second place, they 
often look on research as a luxury, and perhaps as 
an advertisement on which their larger competitors 





that the teams represented by these institutions | may be allowed to spend their money. Sir Harold 
fall below the standard of the General Electric | Hartleyt has pointed out that it is largely for the 


Company, the Bell Telephone Company, 

Duponts. The most likely explanation is that. 
the United Kingdom, the salaries paid to Govern- 
ment research workers are very low, both by 
absolute standards and compared with those of | 
research workers in industry ; 2501. per annum was | 
probably somewhat above the average starting | 
salary before the war, and the number of posts 
carrying a salary in excess of 1,0001. per annum 
(or approximately that of a principal in the adminis- | 
trative grade) was very small. In British industry, | 
there is probably a substantial number of heads of | 
research organisations earning more than 2,000. | 
per annum, and the salary of Dr. Jewett, head of 
the Bell Telephone Company's research organisation | 
in the United States, is 75,000 dols. per annum.t 
A further reason is that industrial research workers 
are closely in touch with the production side of 
their industry, can see the problems at first hand, 
and can also see the results of their work applied. 

This problem of low remuneration applies also to 
academic lecturers and research workers below the 
status of professorship. Many of these afe driven 
into industry, somewhat against their will, in order 
to bring up a family, and if the universities were 
able to pay them better, industry would probably 
not be able to get them so cheaply, and might, 
therefore, value their work more highly. 

There may well be other influences besides those 
mentioned, but, whatever the reasons, it remains 
true that the best men are not attracted into 
Government research in this country, and, even if 
they are, the deadening influence of the Civil 
Service seems to descend on them. It is almost as 


tration has not so far learnt.how to encourage this. 


the reports of the Department of Scientific and 





* ENGINEERING, vol. 153, page 12 (1942.) | 
+ Sir Ernest Simon, loc. cit, (page 263, ante.) 








and | smaller firms that the Research Association move- 
, in | ment was conceived, and that by an annual subscrip- 


tion of, say, 100/., they may participate in the 
results of a research expenditure of 20,0001. per 
annum or more. In the five largest British indus- 


| tries there are nearly 5,000 separate undertakings, 


of which only 126 employ more than 1,000 people 
each. It should be added that the big concerns 
probably account for an overwhelming proportion 
of the total expenditure on research. This is cer- 
tainly the case in the United States, a point which 
is brought out in the important and voluminous 
report of the United States National Resources 
Planning Board,t quoted by Dr. H. Moore.§ 

A large proportion of the 70,000 workers engaged 


|on research in the United States are employed by 


the big firms, though it is added that progressive 
companies of medium and small size find it profitable 
to have their own research establishments. The 
report also questions to what extent the work 
done in the United States under the heading of 


|“*research’’ can properly be so classed (*“ the 


systematic search for new knowledge’). The descrip- 
tion, for advertising purposes, of even routine 
testing as “research” is not unknown in America, 
as elsewhere. This further confuses the relationship, 
never very clearly understood by the layman, 
between research and testing, which is discussed in 
the next section. To a great extent, the success of 
a co-operative research association depends on its 
director, who must have, besides the requisite 
technical knowledge, a commercial flair both for 
obtaining funds and for promoting the practical 
applications of the results of research. 
Testing.—The link between research and testing 





* For instance, for 1937, Cmd. 5927. London: H.M. 
Stationery Office. [Price 3s. net.] 

t Are You Research Minded?; published by the 
Federation of British Industries, August, 1943. 
t Research—A National Resource: (ii) 

Research. 
§ Address to the Institute of Metals, March, 1943. 


Industrial 


| ENGINEERING, vol. 155, pages 295 and 315 (1943). 




















Oct. 8, 1943. 
(which, of course, is not research at all) comes out 
very Clearly in connection with two Government 
establishments, the National Physical Laboratory 
and the Royal Aircraft Establishment, Farn- 
borough. There are close connections between the 
evolution of instruments for testing and the use of 
similar instruments for research, and vice versa ; 
also between faults in a material or manufactured 
article and research to eliminate such faults. In | 
industry, there is often an insufficiently close link 
between research and testing, partly because those 
engaged on the latter tend to be looked down on 
by those engaged in the former activity. A good 


with a heat consumption of 180 x 10° B.Th.U., in |to 1,747,000 kW, and the total heat delivered in 





example of this link is to be found in the research 
organisations of the railways; for example, that of | 
the Great Western Railway at Swindon.* The | 
company has at Swindon the only test house at | 
present existing in the country where locomotives | 
can be tested under their own steam. The labora-| 
tories deal, inter alia, with the control of purchased | 
materials, such as steels, paints, etc., works processes 
in the rolling mills, foundries, etc., heat-treatment | 
plant, fractures and failures, water treatment, etc. | 
As an example of research, as distinct from testing, | 
the department has developed a successful process | 
for the welding of copper fireboxes, which avoids | 
the previous necessity for taking down the entire 
boiler. | 


(To be continued.) 





THE GROWTH OF DISTRICT! 
HEATING IN RUSSIA AND | 
GERMANY. 


By A. E. MARGoLis. | 


Tue County of London Plan, recently published, 
again demonstrates the fact that the great import- | 
ance of district heating has not yet been realised. | 
Technical development during recent years has con- | 
siderably improved the economic position of district | 
heating, and the post-war situation will promote con- 
ditions favourable for its introduction in this) 
country ; firstly, because the reconstruction of de- | 
vastated areas will make the work easier, and | 
secondly, because the general introduction of district | 


REINS. 





ENGINEE 


the heating season 1928-29, and far-reaching schemes 
were contemplated. In 1939, the total heat-distri- 
bution system of Leningrad had a length of 44 miles, 
and the total amount of heat supplied in that year 
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were already seven power stations in Moscow, with 


| a total generating capacity of 187,000 kW, supplying 


heat, and the total supplied amounted to 6 x 10” 
B.Th.U., or 60 x 10* therms.* According to the 
journal Teplosilovoye Khosiaystvo of December, 
1940, a heating service in Moscow had been pro- 
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1939 amounted to 87-5 x 10 B.Tb.U., or 875 x 10° 
therms. The significance of this achievement is 
best realised by comparison with that of the gas 
industry in this country. In 1933, after 125 years’ 
development, the authorised gas undertakings of 
Great Britain produced 293 x 10° cub. ft. of gas. 
| With due allowance for distribution and combus- 
| tion losses, however, it is a surprising fact that the 
| total heat supplied to consumers was much less than 
that from the district heating plants in the U.S.S.R. 
jin 1939 after a development of only 15 years. 
According to the Five Years’ Plan of 1938-42, 


| TABLE I.—Growth of District Heating Plants in U.S.S.R. 














—— | 1929. | 1933. | 1938. | 1939. 
| 
Number of district heating plants 
| with combined power and heat) 
| generation + ae as 14 53 90 106 
| Number of district heating plants 
with live steam distribution -- — over 
50 
| Total heat supplied— 
| 10% keal. * 5-5 |20-46 | 22-0 
| (102 B.Th.U.) .. os Re (21-8)| (81-2)| (87-3) 
| From public power stations, in- 
cluded in the above— 
1012 keal. “ee oy 1-99 | 6-2] 7-0 
(10!2 B.Th.U.) .. (7-9)| (24-6)| (27-8) 
Heat from turbines— 
| 10!2 kcal. ; —~ — 9-85 | 11-6 
| (10%? B.Th.U.) (39-1)| (46-1) 
ercent. .. - ¥ — = 48-5 | 53-0 
| Total power capacity, 10° kW... 60 | 530 | 1,397 | 1,747 
| Total capacity of public stations 
| ineluded in the above, 10? kW .. 14 | 179] 563] 688 
| Average capacity of public stations, 
| 10°kw .. he “4 ..| 4°65 | 12-8 | 19-4 | 20-2 
| Average ey! of industrial 
stations, 10° kW.. ou ..| 4:2] 8-5 | 13-8] 14-8 

















| 

| the capacity of all thermal power stations had to be 
increased to 7 million kW, of which 5 million kW 
| were to be installed with back-pressure or extrac- 
|tion turbines for heat supply. The heat-electric 
| capacity would then have been 47-5 per cent. of 
| the total thermal electric generating capacity in 
the U.S.S.R. 

In Germany, the development of district heating 
has also made considerable progress. The accom- 
panying diagram shows the development of the 
district-heating system in Hamburg which the 
| author initiated in 1921, and of which he was the 








heating will provide employment over a long period | jected for 80 per cent. to 85 per cent. of the total | manager for 12 years. Started originally from the 
TABLE II.—GROWTH OF DISTRICT HEATING IN GERMANY. 



























































- = . | i Length of Distri- | Annual 
Connected Load. | Heat Carrier. bution Sy:tem. Heat Supply. 
Annual Aneel 
Boiler | | 4. ‘Power | Saving 
— ee Bee " Long- Short- at | Genera- | i”, 
| 10° keal. |10°B.Th.U.| Distance Distance Con- | 10° keal. °B.Th.U. . 
ee | | per Hour. | per Hour.| Trans- Trans- sumer’s | vans | ee oe -% tons. 
mission. mission. | Premises | , 
ane i ” | 
Existing Town-Heating Plants. | | | | ; 
Plant I ; : a % Medium =| 126 | 500 Steam Steam and | Steam | 20 | 12-4 | 120 476 25 26,000 
Pressure. | | 8.H.W. and H.W 
Plant II Highand | 192 | 762 | Steam | Steamand | Steam | 32 20 315 1,250 33 9,000§ 
medium | | } H.W. and H.W. | 
pressure | | 
— oe i- — —— —| ——— $$ | — $$$] | — |] ——-— | — - 2 EE 
New Town-Heating Plants. | 
Scheme I, 1st Section® .. a + High 190 755 Steam S.H.W. Steam 15 | 9-3 220 870 50 16,0005 
and H.W. 

Scheme IT, Total. a High 200 795 H.W H.W. H.W. — | 300 1,190 90 23,0005 
“ 1st Section*® High 46 182 H.W H.W. H.W. - | — — _— — 
Scheme III, Total... High | 1,600 | 6360 | — - H.W. = | _ | 3,150 | 12,500 800 | 260,0005 

: Ist Sectiont High 300 1,199 | H.W H.W. a H.W. 14 | 8-7 700 2,780 160 53,000§ 
} 8.H.W. 
Scheme IV, Total ne High | 3,000 11,900 | Steam | Steam H.W. | 104 | 65 4,000 15,880 820 | 290,000§ 
” Ist Sectiont High 700 2,780 Steam Steam H.W. | 32 | 20 840 3,340 173—; 61,000§ 
Total ry : - ) ae eo pee OR ee 7,670 30,440 1,760 | 589,000 
| | say 
| | 30,500 
* Carried out. + Sanctioned. t Brown coal. Coal. 


and on a large scale. It is opportune, therefore, to 
give some data showing the development of district 
heating in Russia and Germany. 

In Russia, district heating is a part of the elec- 
trification programme which aims at the complete 
* heatification ” of towns and cities. The Russian 
expression “‘ heatification *”’ demonstrates by itself 
the broad conception of Russian engineers upon dis- 
trict heating. In the spring of 1929, the author 
delivered a paper in Moscow on “ Heatification and 
Electrification,” and he also had the opportunity of 
visiting the first district heating plants and of dis- 
cussing schemes for Leningrad and Moscow. In 
Leningrad, 34 consumers were already connected, 








* Manchester Guardian Commercial, April 17, 1936. 


heat demand. The growth of district heating in the 
U.S.S.R. for the period 1929-39, including industrial 
heating plants with heat supply to buildings outside, 
is shown in Table I, herewith. Only 53 per cent. of 
the total heat was passed through turbines, 47 per 
cent. being live steam. This was due, apart from 
the different fluctuations in the electric power and 
heating loads, to difficulties in obtaining delivery 
of turbines which had been ordered. 

The total capacity of generating sets supplying 
heat for space heating and process work amounted 





* “ Fifteen Years Heatification in U.S.S.R.,” by S. J. 
Belinsky. Teplosilovoye Khosiaystvo, No. 10-11, 1939; 
“ District Heating in Russia,” by A. E. Margolis. The 
Steam Engineer, February and .March, 1941. 





oldest electric power station in the city, the heat 
consumption grew so rapidly that, in the course of 
time, three more power stations had to be added 
for heat supply. By interconnection of the stations 
by steam mains, the two oldest stations could be 
taken out of service. In 16 years, the heat supply 
increased from 36 x 10° B.Th.U. to 1,210 x 10° 
B.Th.U., or about 34 times. The success of district 
heating in Hamburg encouraged other towns to 
adopt public heat supply, and according to a report 
on the Electricity Undertakings in Germany in 
1936, there were then 28 district heating plants 
for public heat supply. Most of the plants were of 
small capacity; the total heat supplied in 1936 
amounted to 5-15 x 10" B.Th.U. 

According to the latest report to reach this coun- 
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try* district heating has been found suitable for 


replacing individual central-heating plants and in 
consequence, large district heating schemes are now 


being worked out, of which one scheme alone has a 


connected load considerably in excess of the total 
connected load of all existing plants. Table II, 
page 283, shows the main particulars of the new 
town-heating plants as compared with those of the 
two existing older plants. “ Piant I” apparently 
refers to Dresden and “ Plant II” to Hamburg. 
In the columns headed “ Heat Carrier,” ‘“ H.W.” 
represents “‘ hot water,” and “S.H.W.” “ super- 
heated hot water,” i.e., water at a temperature 
igher than its boiling point at atmospheric pressure. 

Of the new town heating plants, the first sections 
of schemes I and II were already carried out and the 
construction of the first sections of schemes III 
and IV had been sanctioned. It should be noted 
that each of the schemes III and IV exceeds, in 
connected load and also in heat supply, the largest 
district heating plant elsewhere in the world, namely, 
that of the New York Steam Corporation, which, 
in 1940, consumed 775,000 tons. 

The total annual heat supply of the four new 
town-heating plants amounts to 7,670 x 10° kcal.= 
30-5 x 10" B.Th.U., or 305 x 10° therms, and the 
total annual electric power generation to 1,760 x 
10° kWh. At a total connected load of 4,990 x 
10° keal. per hour (19,810 x 10° B.Th.U.) the num- 
ber of full-load hours amounts to 

7,670 x 10° 

4,990 x 10° 

ding to a load factor of 17-5 per cent. 

The actual load factor is higher, owing to a certain 

diversity of the individual loads, but it is compara- 

tively low and shows that the new plants, like the 

two older existing plants, are mainly for the heat 
supply of Government and office buildings. 


= 1,537, 


storage, the electric power generation is not satis- 
factory. In an up-to-date heat-electric station with 
hot-water distribution it is possible to generate on 
an average 100 electrical units per 10° B.Th.U. of 
exhaust-heat output. Assuming the heat distribu- 
tion losses to be 10 per cent., the electric power 
generation per annum would be increased to 

30-5 x 10% x 1-1 x 100 

10* 
This great increase in electric power generation, with | 
a corresponding saving in coal consumption, suffici- 
ently demonstrates the advantages of hot-water 
distribution and heat storage. 

In conclusion, it may be useful to show the wider 
economic basis of public heat supply under condi- 
tions of this country. Owing to the predominant 
method of heating by coal fires, the average effici- 
ency of individual heating in towns can be assumed 
at a maximum of 35 per cent. The heat losses of 
the distribution systems for large areas can be 
assumed at 20 per cent., and for the same heat 
supply as above the annual electric power generation 
would amount to 

30-5 x 10% x 1-2 x 100 

10° 

The heat in the steam that would be required for 
the generation of this power in heat-electric stations 
amounts to 3,700 x 3,660 x 10* = 13-5 x 10" 
B.Th.U.; and the exhaust heat output of the tur- 
bines, for heat supply, to 36-6 x 10" B.Th.U., 
making a total of 50-1 x 10" B.Th.U. At a boiler 
efficiency of 85 per cent., the total annual coal con- 
sumption of heat-electric stations would amount to 

50-1 x10" _ 59-0 x 10 B.Th.U. 
0-85 

The generation of the same quantity of electric 
power in up-to-date condensing stations, with a 
heat consumption in coal of 12,000 B.Th.U. per 
kWh., would require 12,000 x 3,660 x 10% = 
43-9 x 10" B.Th.U.; and the same quantity of 
heat by individual heating, at an average efficiency 
of 35 per cent., would require 

ot? a 

or ren 87-1 x 10" B.Th.U., 
with a total annual heat consumption in coal of 
131-0 x 10% B.Th.U. 


= 3,355 x 10* kWh. 





= 3,660 x 10* kWh. 








ice Duc | ance of towns will be considerably improved. Thus 
Owing partly to the steam distribution of schemes | the importance of district heating in town planning, 
I and IV and, apparently, to the lack of heat! therefore, can hardly be over-estimated. 
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The annual saving in coal by the adoption of heat- 
electric stations would thus amount to (131 — 59) x 
10% = 72-0 x 10" B.Th.U., corresponding, at a 
calorific value of 12,600 B.Th.U. per lb., to 

72 x 10" 
12,600 x 2,240 
incre*sed annual saving of 2,550,000 — 589,000 — 
1,961,000 tons of coal in favour of district heating 
in this country with up-to-date plants. 

The final goal of district heating is the supply of 
the whole urban population with ample and cheap 
heat and the complete elimination of fuel combus- 
tion in urban areas. The total demand for heat 
for space heating, domestic hot-water supply and 
process work will be met, in the future, from large 
combined heat-electric stations situated outside the 
towns. More than half of the coal now burned in 
towns for heat and electric power supply would then 
be saved and the smoke nuisance would be com- 
pletely eliminated ; in consequence, the frequency 
and density of fogs would. decrease, and the 
amount of effective sunshine would be increased. 
| Owing to the improved atmospheric conditions, the 
distribution of the urban population would be 
modified, leading to a reduction of the distances 
| between places of employment and of residence, a 
| simplified traffic system, and, consequently, less 
| strain, less waste of time and reduced travelling 
expenses. Furthermore, first costs and running 
expenses for new railways, roads and streets and 
also for all supply services would be considerably 
reduced. The co-ordinated heat and electric power 
generation would also free the streets and roads from 
the transport of coal and ashes, and the numerous 
dumps of coal would disappear. As a consequence 
of the greater cleanliness and the abolition of the 
countless stacks and chimneys, the aesthetic appear- 


= 2,550,000 tons of coal, showing an 














SCIENCE AND NATIONALITY.* 


Oct. 8, 1943. 


Pasteur once held a Chair in its University and his 
statue was erected there. Other men of science have 
come from Colmar and Mulhouse, nearly all of them 
of French nationality. Another corner of Europe— 
Holstein—was the birthplace of the astronomer, 
F. G. W. Struve (1793-1864). The Struve family is 
sometimes spoken of as German, but the astronomer 
was the son of a Danish schoolmaster and was born at 
Altona, a city which had been Danish for a century and 
a half. By their work at Dorpat and Pulkova, Struve 
and his son became subjects of the Russian Tsars and 
also great international figures. 

Of all countries, with the exception of the United 
States, none has benefited more by the labour of men 
of science of foreign birth than Great Britain. To-day, 
history is only repeating itself, for our love of liberty 
and our free institutions have again and again made our 
land a sanctuary for men fleeing from religious or politi- 
cal persecution. When Louis XIV, by the Revocation 
of the Edict of Nantes in 1685, drove half a million of 
his most industrious subjects to seek asylum abroad, 
many of them came to England. To this we owe the 
Dollond, Demainbray and Desagulier families, al! 
known in the history of science—the Dollonds for their 
optical work, the Demainbrays for their labours as the 
King’s astronomers at Kew, and the Desaguliers, father 
and son, for their respective studies in natural philo- 
sophy and gunnery. With the Dollonds also came 
Abraham Demoivre, the mathematician and close friend 
of Newton. The accession of George I naturally led 
to closer relations between England and the Continent, 
and from Germany to Great Britain came Dillenius, 
the professor of botany at Oxford, John Miiller, the 
first headmaster of the Royal Military Academy, Woo! 
wich, and the most famous of all British astronomers, 
William Herschel. From Sweden came Solander, 
keeper of natural history in the British Museum ; from 
Italy, Cavallo, the electrician; from Holland, Ingen 
housz, physician and physicist ; and from Switzerland, 
Dr. Marcet, whose wife, Mrs. Marcet, a Swiss woman 
wrote the book on chemistry which stimulated Faraday. 
Another native of Geneva resident in England was 
Deluc, the geologist and meteorologist, and it may be 
recalled that W. T. Brande, the colleague of Faraday 
at the Royal Institution, was the son of a Hanoverian 
medical man. There are many other names inscribed 
in the history of science in Britain, like those of Riicker, 
Meldola, Sabine, Kater, Negretti and Siemens, which 
remind us of our debt to other nations. 

Another chapter in the relations of Great Britain 





(Concluded from page 277.) 


In most cases, there is no doubt about a man’s 
nationality, but as has been seen recently in the ae | 
cussion about Copernicus, the matter is sometimes 
complicated by various circumstances. On the st 
sion of the quatercentenary of Copernicus, The Times | 
wrote: “ The middle of a great war between Poland | 
and Germany is not perhaps the most suitable occasion | 
for reviving an ancient controversy as to his nation- | 
ality,” and though Copernicus was born at Thorn, 
“ the troubled history of that corner of Europe makes 
it difficult to speak with any certainty about his 
ancestry.” There are mary other corners of Europe 
with troubled histories—Alsace, Finland, Schleswig- 
Holstein and the various countries which made up 
the old Austro-Hungarian Empire. Many men have 
been good Austrians without a drop of Austrian blood 
in their veins. The great geologist Eduard Suess 
(1831-1914) was the son of a German merchant and 
was born in London. For nearly 70 years he lived in 
Vienna; but he retained his affection for England, 
which he called his “ native land.”” When in 1929 a 
tablet was unveiled on No. 4, Duncan-terrace, Islington, 
London, his birthplace, Professor J. W. Gregory said 
that “ he made the higher study of geology international 
and thereby encouraged the growth of the international 
spirit.” Another name famous in Austrian scientific 
circles was Littrow. Joseph Johann Littrow (1787- 
1840) and his son, Karl Ludwig Littrow (1811-77), 
were both directors of the Vienna Observatory. The 
elder of the two was born and educated in Bohemia, 
and in 1810 went to Kasan, Russia, where the younger 
was born. The famous naturalist Johann Gregor 
Mendel (1822-84) was always an Austrian subject, but 
his birthplace was the Silesian village of Heinzendorf, 
and his work on heredity was done at the old monastery 
at Briinn, Moravia. Ignaz von Born (1742-91), who 
was in the first rank of European mineralogists, and a 
Councillor of State at Vienna, was a native of Carls- 
burg, Transylvania, now a part of Rumania. 

That troubled corner of Europe, Alsace, now again 
in German occupation, belonged to France for nearly 
two centuries before it was annexed by Germany in 
1871, only to become French again after the War of 
1914-18. It has given a long line of distinguished men 
to France. Strasbourg was the birthplace of the 
chemists Wurtz, Schutzenberger, Friedel and Gerhardt. 





with Germany opened with the marriage of Queen 
Victoria and Prince Albert. It was largely due to the 
Prince and Sir James Clark, the Court physician, that 
the Royal College of Chemistry was opened in 1845 
with Hofmann at its head. Three years previously, 
Liebig, accompanied by Dean Buckland and Lyon 
Playfair, had made a sort of triumphal tour through 
England. Playfair had studied under Liebig at Giessen 
and from that time onwards British students of science 
flocked to Giessen, to Géttingen, to Heidelberg, and so 
on, to sit at the feet of Wéhler, Bunsen, Kirchhoff and 
other famous teachers. Tyndall, Frankland, Muspratt, 
Gilbert, Williamson, Gladstone, Sylvanus Thompson, 
Perkin, Smithells, Roscoe and Ramsay are a few of the 


| distinguished men who worked in German laboratories. 


From Germany, too, came Voelcker, Dupré, Sprengel, 
Hugo Miiller, Ludwig Mond, Messel, Dittmar, Schor- 
lemmer and many besides to teach or engage in industry 
in Great Britain. The remarkable comradeship which 
existed between Continental and British chemists in 
the time of Victoria is fully shown in the series of 
memorial lectures delivered to the Chemical Society. 
Though there is no question that Great Britain, and 
the British Empire also, have benefited greatly by the 
labours of men of foreign nationality, the debt has 
been by no means one-sided. As British chemistry 
students went to Germany, so foreign students came to 
England to learn engineering and shipbuilding. Mech- 
anical engineering in Sweden, Russia, Italy and Swit- 
zerland owes much to such as Owen, Baird, Guppy and 
Charles Brown. It was William Wilkinson who erected 
the first blast furnaces at Le Creusot, and from the 
original works of Philip Taylor sprang the Forges et 
Chantiers de la Méditerranée near Toulon. One of the 
makers of modern Hamburg was the civil engineer, 
William Lindley, whose son, Sir W. H. Lindley, designed 
public works for Frankfort, Budapest, Baku and other 
places. At one time there was a British engineer in 
every port in the world from Tokyo to Buenos Aires. 
All these facts go to show that there can be no such 
thing as isolation in scientific matters. In March, 
1942, Sir Henry Dale, in a letter to The Times about 
the tercentenary of Newton, said that his achievement 
in science is the heritage of all men. This applies 
equally to every scientific inquirer, from the most 
brilliant genius to the humblest of those who endeavour 
to increase natural knowledge ; and in honouring such 
men as Kepler, Galileo, Harvey, Swammerdam, Berze- 
lius, Newcomb, Fresnel, or Pavlov, we pay homage 
to the great bands of seekers after truth, wherever 





* Reprinted from Nature, September 4, 1943. 





they were born or whatever their nationality. 
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POST-WAR TRANSPORT 
AIRCRAFT.* 


By Dr. Epwarp P. Warn. 
(Continued from page 217.) 


Unper the assumptions a oy a four-engined aero- 
plane should be approximately 40 per cent. heavier 
than a twin-engined one, for equal wing loading and 
power loading, in order that the operating costs per 
ton-mile should be identical. In this connection, the 
possibilities of reducing drag by the total elimination 
of the fuselage and tail surfaces in aircraft of very large 
size should be considered. The classic reference on 
that subject is Dr. Roxbee Cox’s Wilbur Wright Lecture 
of three years ago.t He concluded that the effective 
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Wing 
use of the flying-wing type of aircraft for commercial | 
passengers would be limited to a gross weight of | 
250,000 Ib. or more. In an aeroplane designed to carry | 
only cargo, of relatively high density, the flying-wing 
form could be used in substantially smaller sizes, 
particularly if only very low s were sought and 
a light wing loading. were therefore permissible. Such 
a machine might have a cruising speed, at a given power 
loading and wing loading, about 10 per cent. higher than 
that of an aircraft of the same gross weight and of con- 

ventional form. Such an increase in speed, su 

on the direct effect of increase of size, ought to give to 
a 400,000-lb. flying wing a cruising speed approximatel 
20 per cent. higher than that of conventional aircra 
of 60,000 Ib. gross weight, and an operating cost per 
ton-mile approximately 20 per cent. lower than in a 
60,000-Ib. machine, provided that the percentage of 
payload for the very large aeroplane can be kept as 
large as for the medium-sized one. 

The size of the aircraft used on a particular route will 
be determined largely by the amount of traffic available 
and by those passenger preferences previously discussed. 
The major variables at the designer’s disposal in plan- 
ning the general form and performance characteristics 
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* The 3let Wilbur Wright Memorial Lecture, delivered 
before the Royal Aeronautical Society at a meeting held 
in London on May 27, 1943. Abridged. 






ENGINEERING. 





285 





of the aircraft are wing-loading, wing-form, and power 
loading. Increase of wing-loading has been steady 
since that day at Kitty Hawk nearly 40 years ago. 
The Wrights’ first flight was made at a loading of 
approximately 1-5 Ib. per square foot ; and Fig. 3, here- 
with, shows the general trend from that time to the 
present. The form of the curve before 1920 relates 
principally to military reconnaissance machines ; that 
since 1920 relates to transport aircraft. In recent 
years the average long-term rate of increase has been 
about 1-5 Ib. per square foot per year. It is generally 
true that airworthiness tions have a great effect 
upon the maximum wing ing that can be used. 
The chief engineers of several American companies 
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Wing 


have responded to an inquiry concerning the wing 
loading that they would use in transport aircraft at the 
present time if no regulatory restrictions had to be 
considered. The choice falls around 30 lb. per square 
foot for an aeroplane of 25,000 lb. gross weight, 35 Ib. 
per square foot for a 60,000-lb. machine, and 465 Ib. per 
square foot for one of 150,000 lb. These average 
figures, with the exception of the last, are well within 
the range of practicability under existing American 
airworthiness requirements. It is generally agreed that 
wing loading should increase with gross weight, but 
some views favour an increase as rapid as the cube root 
of the weight, while others prefer only about half that 
rate of variation, or even less. The majority favour a 
higher initial wing loading in an aircraft designed 
especially for a long-range operation than in one of 
similar size intended for short flights; but, generally, 
the mean wing loading during the flight, allowing for 
half of the fuel load having been consumed, would be 
lower in the long-range machines. 

As a preliminary step, I have examined the plan 
form of the wing. It has been the common rule for a 





t Jl. Royal Aeronautical Soc., September, 1940. 


number of years that the maximum thickness of the 





wing at the root is about 3 per cent. of the span, with 
a few designers favouring a ratio of between 3-5 per 
cent. and 4 per cent.; a thickness of 3 per cent. of the 
span may be taken as typical. Upon that basis, and 
assuming a taper ratio of 3-0, the airfoil thickness ratio 
of the root section of the wing, per cent., will be twice 
the aspect ratio. With a taper ratio of 2-0, the ratio 
of the airfoil thickness ratio at tae root section to the 
aspect ratio of the wing will be 2-25. With a relation 
established between wing thickness, aspect ratio, and 
thickness ratio, the aspect ratio which will produce 
minimum wing drag at any particular value of the lift 
coefficient can be determined for any given series of 
airfoil sections. The optimum span is almost indepen- 
dent of the operating value of the lift coefficient, or 
for a given cruising speed, of the wing loading. As a 
rough-and-ready rule, the wing loading for minimum 
wing drag at cruising speed with present-day airfoils 


2 
should be approximately 9 (wo) , where V is the cruis- 


ing speed in miles per hour at a height of 10,000 ft., 
and the span loading should be approximately 


v\? 


| The curve of drag against aspect ratio is very flat in 
| the neighbourhood of its minimum value, and the curve 
|of drag against lift coefficient almost equally flat. 
| There are obvious structural advantages in reducing 
the aspect ratio and increasing the wing loading, both 
|in direct saving of structutal weight and through 
reduction of the required gust-load factors. The reduc- 
tion of wing loading by one-third, as compared with the 
optimum value, should increase the wing drag by barely 
5 per cent.; but it will typically increase the weight 
| of the wing by nearly 20 per cent., with some increase 
|jn the weight of other structural elements as well. 
| Where take-off quality and rate of climb are of para- 
| mount importance, improvements in those characteris- 
| tics may offset the increase in structural weight that 
comes with increase of aspect ratio. It seems unlikely 
that there will be any appreciable gain from increasing 





| the wing loading to above 10(s) , or the span loading 


2 
to above 1-0(355) , where V is again the cruising speed 


at 10,000 ft. For twin-engine aircraft, for which climb 
with one engine inoperative is a critical condition, the 


2 
span loading is better kept down to 0-9 (im) oi 


Wing loading and power loading remain as variables. 
In Figs. 4 to 7, herewith, I have examined the variations 
of speed and costs in terms of those factors. The basic 
aeroplane for this series of studies is a four-engined 
machine of 60,000 lb. gross weight, which would require 
a circular fuselage of between 11 ft. and 12 ft. in outside 
diameter, and is assumed to have a total parasite drag 
coefficient, excluding wings and tail surfaces, of 16-0— 
or, to use units more commonly employed in England, 
a parasite drag with wings and tail excluded of 190 Ib. 
at 100 ft. per second. Subject to these conditions, 
Fig. 4 shows the cruising speed that may be anticipated 
at 10,000 ft. altitude. In this chart, as in the subse- 
quent ones, the power loading is based on cruising 
power, which is assumed to be one-half the maximum 
take-off power rating of the engines. In computing the 
variation of costs with wing loading and power loading, 
the further assumptions have been made that one-third 
of the first coast of an airframe is proportional to wing 
area, ten per cent. is proportional to the installed power, 
and the remainder to the gross weight. 

The calculation of a considerable number of trial 
cases shows extraordinarily little difference in operating 
cost per ton-mile of pay load, within the range inves- 
tigated. The savings due to increase of speed are sub- 
stantially offset by the increased costs due to increase 
of power. Of what change there is, about three-quar- 
ters is due to the increase of fuel cost with reduction of 
power loading. The results are shown in Fig. 5. 
Values in that chart are again given in terms of cents 
per payload ton-mile, to maintain consistency with the 
previous practice, although the payload in this case is a 
purely hypothetical one, taken uniformly at 20 per cent. 
of the gross weight. 

Fig. 6 shows the variation of payload, over a 500-mile 
distance, with power loading and wing loading, the 
curves representing the payload as a percentage of the 
gross weight at take-off. Here really substantial 
differences begin to appear, and the real source of the 
economic penalty on low power loading or unduly 
light wing loading becomes apparent. The major 
variables controlling payloads in short-range opera- 
tions are wing weight and power plant weight. In 
computing structural weights, I have allowed for the 
variations of gust-load factor and then assumed that 
in the case of the wing, for example, the weight varies 
as the load factor to the 0-75 power, the span to the 
0:6 power, and the area to the 0-4. A load factor 
of 3-75 has been taken as the minimum allowable in 
any case, to allow for mancuvring load. The total 














286 - ENGINEERING. Oct. 8, 1943. 


power-plant weight, including the propeller and all | 


sccemorig, ng (oor taken ae 2-28 Ib. per ‘ake-of'|SLOTTING ATTACHMENT FOR MILLING MACHINES. 


horse-power when the maximum take-off rating of 
each engine is 1,000 h.p., decreasing to a weight of 
2-00 lb. per horse-power in the imagined case of power- 
plants of 3,000 h.p. each. 

The weight of*passenger accommodation, including | 
@ proportion of such items as soundproofing and | 
electric lighting, is assumed to be 75 Ib. for each | 
passenger, which assumes that the luxury of post-war 
accommodation, at least on short flights, will be no 
greater than that of present aircraft. The fuel load is 
based on a 500-mile range, with enough reserve to | 
reach the destination against a 40-mile wind to fly | 
another 200 miles thereafter to reach an alternative 
field, and then to cruise for another hour and a half at 
minimum power waiting for better weather or for 
clearance from the traffic control. The assumptions 
may seem conservative, but they include no more 
allowance for contingencies than is considered desirable 
in practice. The ratio of fuel load to take-off weight 
on the conditions indicated, and with a specific con- 
sumption of 0-45 lb. per horse-power hour, ranges from 
10-0 per cent. with a power-loading of 30 lb. per 
horse-power to 16-2 per cent. with a power-loading 
of 10. The extreme variation of structural weight 
within the confines of the chart is from 26 per cent. | 
to 36 per cent.; that of fuel weight, from 10 to 16; | 
the variation in weights of furnishings and equipment is 
almost negligible. The power-plant, however, ranges 
from 15 per cent. to 40 per cent. of the total, and its 
variations dominate the determination of the amount 
remaining for payload. 

Figs. 5 and 6, combined, produce Fig. 7, where cost 
in cents per payload ton-mile over 500 miles is pre- | 
sented in terms of actual payload rather than of a} 


hypothetical fixed percentage of the gross weight, | 
auibtaininn a payload of 12,000 Ib. as the constant | SLOTTING ATTACHMENT FOR table movement being, as in nearly all modern milling 


element and allowing the gross weight to vary. The | MILLING MACHINES. machines, provided with a micrometer collar and th: 
upper part of Fig. 7, corresponding to high asd a dividing head having the usual spiral indexing devic« 
loadings, therefore represents aircraft of somewhat | HE photograph reproduced on this page illustrates Other types of work require different methods for 
less than 60,000 Ib. gross weight. The lower part, | the Universal Slotmaster made by Messrs. Experi- | setting up; spline cutting, for example, is done on 
where the power loading is low, represents the economic mental Tool and Die Company, 12,605, Greiner-avenue, | the rotary table usually provided as a milling machine 


performance of aircraft of substantially more than Detroit, Michigan, U.S.A., and designed for carrying | accessory. 
60,000 Ib. gross, in order that their relatively small | °Ut machining operations which are best performed by 
percentage of payload may be built up to a total | ® reciprocating cutter in cases where a slotting machine | 

° rae, | is not available. It can be fitted to a milling machine | 
payload of 12,000 lb. It is obvious that costs computed THE IRON AND STEEL INSTITUTE. 


in this fashion are making asymptotic approach to a | °° ®* to utilise the feed mechanisms of the table, thus 
minimum, of the order of 17 cents per payload ton-mile, converting the miller into a complete slotter. The As previously announced in our columns, on page 146, 


as the power loading is increased. | spindle drive of the milling machine is not used when ante, the annual autumn general meeting of the Iron 
On the assumptions made, there should be no the slotting attachment 18 fitted, the attachment being | and Steel Institute will be held at the offices of the 
appreciable economy from the adoption of a cruising provided with its own motor drive. | Institute, 4, Grosvenor-gardens, London, S.W.1, on 
speed of less than 200 m.p.h. unless the wing loading Briefly, the Slotmaster consists of an assembly | Thursday, October 14. In a previous notice it was 
is to be limited to less than 35 lb. per square foot. | which is clamped on to the overarm of a horizontal | intimated that a luncheon for members would be given 
Higher speeds than that are compatible with a close | milling machine above the table, the overarm support | at the Dorchester Hotel, Park-lane, but it has now been 
approximation to maximum economy only if the wing being removed, as also is the milling arbor. The | decided that no luncheon or dinner can be given in 
loading is increased with speed rapidly enough to keep assembly is shown so fitted in the illustration. 1 he | connection with the meeting. 
: pie vV\ upper part of the sleeve forming the clamp is provided | Morning and an afternoon sessions have been 
it atleast within 20 percent. of the value of 10 10a) *| with a small motor which drives, by means of a V-belt, | arranged, the morning session commencing at 11.0 a.m 
already suggested. The maximum economy for a given | ~ we b pet wy — head in the top right- After the transaction of the official business, thre: 
take-off performance appears to be secured at about - — : the illustration. The pulley shaft papers will be presented for discussion, namely, “ A 
200 m.p.h., with an increase of cost per ton-mile of pra te| Pom y gr Sige oo ; crank of the Study of Austenitic Grain Growth in Medium-Carbon 
about 25 per cent. as a penalty on operating at a gg a woul J Fog ee of which engages | Steels, by Mr. J. H. Whiteley (paper No. 12/1943 of 
cruising speed of 250 m.p.h., and a 100 per cent. increase | sl A eT a wed > © vertical ram carrying the | the Alloy-Steels Research Committee); “The Stru 
when the cruising speed is raised to 300 m.p.h. A preteen wast. = memeae® . ye Boge the ture and Segregation of Two Ingots of Ingot Iron, on« 
‘penalty of about a one-third increase in cost accom- circular ye seen in line with the driving pulley, | Containing Lead,” by Dr. L. Northcott and Mr. }) 
ies a reduction in take-off distance (to a 50-ft. | this cover being pivoted at the top so that it can be McLean ; and ‘Leaded Manganese - Molybdenum 
altitude) from 1,800 ft. to 1,200 ft. If @ cruising speed swung — for — for stroke variation, ete. The | Steel, _by Dr. T. Swinden (paper No. 13/1943 of th 
of 200 m.p.h. at 10,000 ft. is a fundamental require- _ me be vor po zero to 4 in., and the number Alloy-Steels Research Committee). The paper bs 
ment, it appears that it would be obtained most | Of stro es = e ~~ + from 50 to 250 per min.| Dr. Northcott and Mr. McLean and that by Dr: T 
economically by installing a take-off power of about L means 0 _ be — driving and driven pulleys. | Swinden, will be taken together for the purpose of 
3-8 times the wing area; but the full-power take-off @ ram i © high grado alloy aos heat-treated discussion. The morning session is timed to end at 
distance under that condition would be about 3,000 ft. and ground and is, of course, held in slides. It 18 | 12.45 p.m. The afternoon session will commence at 
to reach a 50 ft. altitude. If the conditions of take-off Sted at the lower ead with a tool-holder of the clapper- | 2.45 p-m. and end at 4.30 p.m. Two papers are to bx 
limit the take-off distance to 1,800 ft., take-off power | box type, which —. Fagen for the tool on presented and discussed, namely, “ The Solidification 
and wing area should be readjusted to make the former | - return — e errs can be turned round and Cooling of Steel Ingots. Notes on an Examination 
only 1-9 times the latter. The operating cost per | the rr axis to 7 position and is made, | of Three Typical Ingots,” by Mr. E. F. Law and Mr. 
payload ton-mile would then exceed the theoretical | as i ot ft oe ; the mechanism, of nest-teunted | V. Harbord (paper No. 21/1943 of the Committee on 
minimum attainable cost by about 15 per cent. There ~ oe — — be i ee the Heterogeneity of Steel Ingots). ; and “ The Physical 
is little economic benefit in designing for a full-power | > See ean k = " ao & vertical setter hemistry of Open-Hearth Slags,” by Dr. J. White 
take-off distance of more than 2,400 ft. to a 50-ft,|%"¢ Shaper for cutting keyways, templates, splines, | It is pointed out that additional copies of the papers 
altitude. | internal gears, etc. ; for slotting out precision blanking | will not be available at the meeting but that copies will 
If a cruising speed of 250 m.p.h. is desired, and is dies and moulds; or -y a parts having | be sent on request to members to whom papers are 
again subject to a take-off condition limiting the pro- | -w te - ge ~ a bs -y table — not issued monthly. 
duct of wing loading and power loading to 300, take-off at ptyecmes : | eid -* th — hy oe t . 
wer should be 4-9 times the wing area. To follow | Sg Se et ee ee 
the same curve of take-off performance upward to its | can be dealt with, as the assembly, being self-contained, as: : . 
intersection with the curve that represents a cruising may be clamped in any position with the axis of the! LiLoyp’s REGISTER SCHOLARSHIP IN MARINE ENG! 
speed of 300 m.p.h. is to pass completely out of the averarm as & centre. lt - arranged with the rom | NEERING.—An examination for the award of a Lloyd’: 
cae oo . ealit > ality ao ide Tandon of 68 vertical in the illustration, which shows the operation | Register Scholarship in Marine Engineering, which is 
” ve arwery a nid ff : . di a me ld of forming a face cam having a number of inclined | valued at 1001. a year and is tenable for three years at a 
a oes ceaah the beat Chak has forge ang Jove the ser | steps, the cam being mounted in the chuck of a divid- | British University, will be held from June 5 to 9, 1944 
: fe PY sk " ling head. The operator rotates the cam with one | Candidates must be British subjects between the ages of 
oe To b ti i | hand and advances the table with the other, so that|18 and 21, who have been employed in engineering 
(7S 56 QeneEReE.) |the faces are cut at the desired angle. It is stated | either as apprentices or as college students, with th: 
| that this method of cutting a face cam has proved | intention of entering upon the profession of marine engin 
| very convenient and accurate. Only a single setting- | eering. They must have served at least two years in 
IMPORTS OF PARAFFIN INTO CYPRUS.—The Board of | up operation is required, and the necessary calculations | commercial engineering workshops. Apprentices in 
Trade have received a copy of the Import Duty (Kero- | for the relation between the rotary movement and the | H.M. Dockyards are not eligible. Further particulars 
sene) Exemption Order, 1943, which provides for the | horizontal traverse to give the desired angle to the | may be obtained from the secretary, Institute of Marin: 
entry, free of duty, of all paraffin imported into Cyprus. | face are stated to be rapidly and easily made, the ' Engineers, 73, Amersham-road, High Wycombe, Bucks. 


MESSRS. EXPERIMENTAL TOOL AND DIE COMPANY, DETROIT, MICHIGAN, U.S.A. 
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Fie. 1. 25-Bry Sito 


GRAIN STORING AND DRYING 
SILOS. 


Tue photographs reproduced in Fig. 1, on this page, 


and in Figs. 2 to 5, on page 290, illustrate one of 


15 grain storing and drying silos now in course of 


of the siles will be ready to receive this year’s harvest | 





| veyors both above and below the bins. 
| veyors are driven from the centre tower, which also | of the concrete begins, the work must proceed without 











NEARLY COMPLETED. 


contains lifts as well as the drying plant. 


These con- 


__ 287 — 


. 

top of the wall in Fig. 1; there are 73 jacks to each 
wing. The shuttering is seen below the jacks in Fig. 1, 
| but is shown in more detail in Fig. 5, where it is at 
the bottom of the wall. In this illustration the shut- 
tering proper can be distinguished by its lighter 
colour compared with the wall below it and by its 
| panelled appearance. It is of light sheet steel, though 
|it may be of timber, and is 3 ft. in depth and in 
| sections about 8 ft. wide. There is, of course, similar 
shuttering on the inner face of the wall, the thickness 
of the wall being usually 6 in. The shuttering is 
secured to a heavy timber frame and to this frame the 
jacks are attached at the requisite intervals. Each 
jack consists of a yoke, resembling an inverted U, the 
legs of the yoke being bolted to the shutter framing 
and the crossbar carrying a hollow screw, which is 
turned by a capstan actuated by tommy bars. The 
jack is shipped over a plain reinforcing rod left pro- 
truding vertically above the wall. These rods are 
|] in. in diameter and upon them the whole weight of 
'the shuttering structure is carried. The construc- 
|tion of the jack with the reinforcing rod passing 
through the screw is best seen near the centre of 
Fiz. 5. 

The screw, which passes through a nut in the cross- 
member of the yoke, is provided at the bottom with a 
pair of spring-loaded jaws which grip the l-in. rod: 
The weight of the shuttering system keeps the jaws 
closed so that no downward movement can take place. 
When the screw is turned by the capstan, the yoke, 
with its attached shuttering frame rises, and in this 
way the shuttering is made to keep pace with the 
pouring. The raising and pouring are done from the 
inside. of the building, a working platform being 
attached to the top frame of the inner shutter. It is, 
of course, very important to keep the shuttering level. 
and this is effected by the engineer in charge signalling 
by whistle to the men, so that the jack capstans are 
| turned simultaneously and through the same number 
| of revolutions. The level is checked at frequent inter- 
| vals by observation of white-painted marks on each 
| yoke, as well as by other. means, while the capstans 
are marked to identify exact quarter turns. About 
40 men are required on each wing of 12 bins. They are 
| divided into gangs and shifts, since, once the pouring 








interruption for some 144 hours ; in one instance the 


The grain is received at ground level and is then | walls were constructed at the rate of nearly 54 in. 


lifted to the top conveyors for distribution to the bins. | 


per hour. With rings 90 ft. by 30 ft., this meant 


in When drying is to be done, the wheat is drawn off from | about 420 lineal feet of wall 6 in. thick. The weight 
erection in various parts of Great Britain, by the} the bins on to the bottom conveyor, and conveyed to/| of the shuttering system, platform, etc., is taken off 
Ministry of Works for the Ministry of Food. A number | the tower to be there lifted so that it gravitates through | the jaws, at intervals, for re-setting the elevating 


the dryers. 


It is then either distributed to other bins | screw by temporary clamps on the l-in. reinforcing 


and it is expected that the remainder will be completed | for storage or for sacking for delivery, as required. | rod. 


in 1944. 


The reason for the building of the silos is the | The sacking annexe and the bins used in connection 
increased production and use of home-grown grain and | with them are close to the central tower on both sides 


| It may be noted that the shuttering is not truly 
| vertical, but is tilted very slightly so that the gap 


the inclusion of a drying plant is due to the fact that | of one wing, so that intake, drying and delivery opera- | between the two is a little narrower at the top than at 
this grain has a higher moisture content than has | tions are all carried out within a small area, which is| the bottom. “This is done to reduce adhesion between 
imported grain; it has, in consequence, to be dried in | easily kept under supervision by the minimum of | the newly-laid concrete and the shuttering. It does 
bulk before either milling or long term storage. The | staff. The annexe contains weighing machines and | not affect the thickness of the wall or its true verti- 


provision for drying has resulted in a more complex | portable sack conveyors. 


The road approach is at 


lay-out than is customary in the elevators of Canada, | one side of the central tower and the railway siding 


for example. At the same time, the building itself is | 
simple. That shown in Fig. 1 has a central brick | 
tower with seven floors, approximately 30 ft. square | 
in plan and 85 ft. high. This houses the machinery | 
for drying and handling the grain and is flanked on | 
each side by a wing containing the storage bins. The | 
wings are of reinforced concrete surmounted by a | 
brick penthouse, the overall height being 75 ft., the 
length 90 ft. and the width 30 ft. The overall length | 
of the building is thus 210 ft. Although not shown in | 


The conveying and other machinery is 
all electrically-driven. One of the intake entrances is 
seen at the base of the tower in Fig. 1. It will be clear 
from Figs. 2 and 4 that the tower is really a steel- 


on the other. 


framed structure with a brickwork casing. This casing 


on the right hand face of the tower is seen starting from 
the second floor in Fig. 4. This construction enabled 


the two lower storeys to be left open temporarily in | 


order to facilitate the entry of heavy machinery. 
The construction of the silo necessitates in all cases 


| cality. The allowable tolerance in this direction is 1 in. 
in 65 ft., that is, 1 in 780, but, it is stated, this allowance 
is seldom required. The dimension of 65 ft. is the 
height of the wall, without the penthouse. In one 
recently completed job the walls were only 4 in. out 
of plumb. The face of the shuttering is cleaned and 
oiled at regular intervals to prevent abrasion of the 
concrete face, when it is setting, from the sliding move- 
ment of the shuttering. About 2,000 tons of concrete 
are required for each silo. It is mixed at ground level 
| and raised to the platform either by skip or by electric 
hoist. The latter method is shown in use in Fig. 1, 





the illustration the layout provides for a number of | a preliminary examination of the ground, since a total| the concrete mixer being visible at the bottom of 


low ancillary buildings on the flanks of the wings 
which buildings house the boiler for the dryers, with | 
the necessary bunker space; weighing and sacking | 
plant ; offices, etc. 

It should be mentioned here that the whole of the | 
15 silos are not identical with that shown in Fig. 1. 
his building is of the type in which each wing contains | 
12 bins of square cross-section ; others are being con- 
structed with circular bins. The total storage capacity 
of the silos generally is 5,000 tons each. The capacity 
of each of the 24 bins is, therefore, rather more than 
200 tons, which allows for the contents to be turned 
over within 24 hours. The total intake capacity from 
road or rail is 40 tons per hour, and the railway facilities 
re to accommodate 20 trucks for delivery purposes. 
Che drying capacity is indicated by the requirement 
that the moisture content shall be reduced from 22 per 
cent. to 16 per cent. at the rate of 10 tons per hour. 
[he operation of the plant naturally requires a com- 
plete conveying system. Sufficient storage space has 
to be provided to meet the deliveries of the local wheat 
growers without delay, and it has to be possible to 
interchange wheat between any one bin and any other 
bin, either Cirectly or through the drying plant in the 
central house. At the same time there have to be 
facilities to draw the wheat from the bins for delivery 
to rail and road transport, and, in most instances, to 
river craft also. There is, therefore, a system of con- 





load of about 9,000 tons has to be distributed over an 


area of 210 ft. by 30 ft., while the shifting of the grain | 


from bin to bin makes the load at times a live one. 
If piles are found to be desirable, they are driven 
as determined by a careful survey. Construction 
work is initially concentrated on the tower in view of 
the time required, about 3} months, to erect and get 
the mechanical equipment into running order. A 
reinforced-concrete raft is constructed on the site of 
each wing and the parts of the walls under the bins is 
cast in place. Part of one wing at this stage is shown 
in Fig. 2. This part of the building is constructed by 
normal shuttering methods and is made watertight with 
a heavy coating of asphalt, as shown in Fig. 3. A 
different method, namely, that of movable shuttering, 
is, however, adopted for the remainder of the walls. 
Apart from increased speed of construction obtainable 


| with this method it results in a smooth continuous wall 


surface. This is desirable on the outside face, and 
even more so on the inside face, so that the downward 
flow of the grain is not interfered with by projecting 
ledges. The movable shuttering method of construc- 
tion is not new, and has been referred to several 
times in our columns, but the particular apparatus 
employed in the construction of these square-bin silos 
is of considerable interest. 

The shuttering is raised as required by means of 
man-handled jacks. These jacks can be seen at the 


|the hoist. Since, as stated above, the pouring of the 
concrete must not be interrupted, it follows that, in 
wartime, problems of artificial lighting present some 
difficulties. During the blackout hours, the only 
illumination permissible is a number of small shaded 
lamps. Some of these lamps can be seen in Fig. 5. 
Installations being carried out in vulnerable areas are 
connected by direct telephone to the nearest police 
post and when an alert is sounded, a siren is blown on 
the sites and all lights are simultaneously extinguished. 
This procedure does not, however, involve complete 
stoppage of the work, which is continued with the aid 
of hand torches. 

It is stated that not all the silos are being built by 
the jacking method of movable shuttering, but that on 
some of them’ what is called the “ leap-frog ” method 
is employed. In this the shuttering and framework is 








similar to that just described, but instead of jack- 
operated yokes being used, the frame is clamped to the 
wall and the shuttering faces are parallel. The shutter- 
ing is first placed in position, and the concrete poured 
to its full depth. When the required degree of setting 
has been reached, the clamps are released and the whole 
framework raised to the next position and reclamped 
there. The leap-frog method, it will be realised, 
results in construction joints at each successive move 
of the shuttering, and it is not so rapid as the con- 
tinuous jack-operated method. 








EXHIBITION. 


Tue “ Practical Planning” Exhibition, held in the 
building of the Institution of Civil Engineers, Great 
George-street, Westminster, 8.W.1, and organised by 
that Institution and the Institution of Municipal and 
County Engineers, was opened by the Rt. Hon. W. 8S. 
Morrison, M.C., K.C., M.P., on Tuesday last. In the 
first place, it should be understood that the term 
** planning "’ as used in the title of the exhibition covers 
not only the laying out of housing estates, but also the 
co-ordination of and co-operation between all the activi- 
ties contributing to modern civilisation. In these activi- 
ties, engineers—civil, mechanical, electrical, railway, 
motor, municipal, structural, and many other classes— 
play what is perhaps the largest part. The main 
objects of the exhibition are to survey the problems 
which demand united and concerted action for their 


solution ; to indicate what resources are available ; and | 


to demonstrate on what lines progress is being made. 

The displays at the exhibition consist largely of 
maps, photographs, graphs, and models, and it may be 
mentioned that the numerous relief maps and lay-out 
models are mounted at a steep angle instead of hori- 
zontally, so that they may be more easily studied. 
Those activities which have first call on systematic 
planning are cheap and adequate supplies of coal, 
electricity and gas ; good and abundant water supplies ; 
efficient sewerage and land drainage; and adequate 
transport facilities. The exhibit relating to coal is 
chiefly illustrated from the point of view of its processing 
and by-products. In this respect it is coupled with the 
part played by the gas industry in contributing to the 
nation’s health by the abatement of smoke from the 
combustion of raw coal and to the consequent reduction 
in the cost of maintaining buildings which would be 
damaged by the deposition of soot and acid products. 
Electrical generation is dealt with in a manner which 
illustrates the problems that will have to be tackled 
after the war, such as the standardisation of voltages ; 
the improvement of equipment to obtain increased 
thermal efficiency ; the reorganisation of methods of 
supply; and a uction in the number of supply 
authorities. In this latter connection maps are dis- 
played to show the present distribution of main power 
stations. There are some 50 of these stations, but in 
the corresponding map of future distribution only 12 
stations are indicated. 

An interesting section is that relating to district 


heating by centrally-located boiler houses for generating | 


steam or hot water, or by utilising exhaust steam from 
generating stations. The central boiler house method 
is illustrated by a lay-out of the system at the Treforest 
Trading Estate and the turbine exhaust method by a 
proposed scheme for certain reconstructed areas of 
Coventry. The lesson of the water-supply exhibit is 
that while demands are increasing, sources are static 
and proper allocation and the avoidance of waste are 
essential. The necessity for recording supplies is made 
evident, and a model of a modern pumping station, 
which eliminated 21 pumping units and 39 boilers in 
nine separate groups of buildings, brings home the 
advantage of planned regional control. The necessity 
for the regionalisation of sewage disposal is similarly 
illustrated by views of an up-to-date activated-sludge 
plant showing how this plant replaces 28 smaller works, 
which occupied 1,000 acres, and produces valuable 
by-products such as fertilisers and methane gas. 

Regional control of land drainage is illustrated by a 
recent example, and transport is dealt with mainly by 
relief maps and models showing modern roads with Y 
and T fly-over crossings. In what may be called the 
detail aspects of the exhibition there are examples of 
possible uses for aluminium and its alloys in peace-time 
construction ; of the production of plastics and some 
of their future uses; of less conventional materials, 
such as no-fines concrete, foam slag, types of flooring, 
etc. The engineer’s part in building construction is 
emphasised by a number of displays, among which may 
be mentioned sound-proofing, illustrated by actual 
rooms; heat conservation by different methods of 
insulation ; and modern types of kitchen equipment. 
The whole exhibition, which will remain open until 
October 30, is informative, and both engineers and 
the general public are advised to visit it. There is no 
charge for admission. 





Tae INSTITUTE OF VITREOUS ENAMELLERS.—The 
Institute of Vitreous Enamellers are holding their annual 
general meeting at the Waldorf Hotel, London, W.C.2, 
tomorrow, Saturday, October 9. At the technical ses- 
sion, which opens at 11.30 a.m., four papers will be 
presented and discussed, namely: “ Post-War Develop- 
ment in the Enamelling Industry,”’ by Mr. J. T. Gray ; 
“‘ Will the Ceramic Industries be Prepared for Continuity 
of Change?” by Mr. G. H. McIntyre; “ Development %n 
Thermal Technique as Applied to Vitreous Enamelling,” 
by Mr. J. Fallon; and “A New Test for Measuring 
Enamel Slip Consistency,”” by Dr. G. T. O Martin. 





ENGINEERING. 


BRITISH STANDARD 

SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Stan Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 





Water-Tube Boilers and Superheaters.—The range of 
British Standards for boilers has been completed by 
| the issue of a specification for water-tube boilers and 
| their integral superheaters. The new specification, 
| B.S. No. 1113-1943, applies solely to water-tube 
| boiler units, including superheaters and economisers, 
and to other parts connected thereto without the inter- 
| position of a shut-off valve. It does not deal with 
| brickwork setting and insulation. The materials from 
which boiler components are made are specified, these 
comprising plates and rivet bars, plates for fusion- 
| welded boiler drums, seamless forged drums, forgings 
| other than seamless drums, tubes and headers, pipes 
|and steel castings. Complete formule governing the 
| scantlings of boilers are given and these apply to plant, 
| working under average normal conditions of draught, 
good feed water, and adequate supervision. Where 
working conditions are adverse, as, forexample, in cases 
of abnormal evaporation, bad feed water and exposure 
to the elements, or where, of necessity, maintenance 
supervision will be inadequate, it is recommended that 
the scantlings found by calculation from the formule 
given should be increased. It is pointed out that the 
| simplest method of compensation for adverse conditions 
is to design the boiler for a working pressure above 
| that at which it is intended to operate, having regard 
| to the probable reduction of life in service owing to 
unfavourable causes. It has been the general desire 
of the compilers of the specification to avoid the use of 
complicated formule and this has been possible by 
confining it to the standard types of water-tube boilers 
in general use. 
adopted could not be applied to all conceivable com- 
binations and variations in design which progress 
might dictate, and, in such cases, it is stated that the 
scantlings should be the subject of agreement between 
the purchaser and the manufacturer. The compilers 
recognise that the design of water-tube boilers is the 
subject of continuous development and they therefore 
intend to review the specification annually with a view 
to the incorporation of such modifications as are found 
desirable as a result of progress. The specification is 
in the form of a cloth-bound book of 68 pages, a number 
of folding charts being enclosed. [Price 7s. 6d., postage 
included. } 

‘“* Economy ” Soft Solders.—An appendix to specifica- 
| tion B.S./STA 7, in which are set out general notes, 
| compositions and uses of “economy” soft solders, 
has been prepared at the request of the Superintendent, 
Technical Applications of Metals, Ministry of Supply, 
by the Solders Advisory Panel of the British Non- 
Ferrous Metals Research Association, under the chair- 
manship of Dr. H. Moore. The appendix has been 
issued by the Institution and it may be stated that 
the ‘“‘economy” solders referred to are those con- 








metal than that previously used. The appendix 
contains a table of compositions, properties and uses 
of the solders, hints on the choice of a solder, and data 
| on solders recommended for specific applications. It 
| is pointed out that “‘ economy ” solders cover a range 
| sufficiently wide to satisfy most requirements for 
joining metals. [Price 6d. net.] 





FvuEL EcoNOMY IN THE CHEMICAL INDUSTRY.—On 
page 226, ante, we gave particulars of the second of a 
series of technical discussions on the practical aspects of 
the efficient utilisation of fuel and power in chemical 
processes. The third discussion to be arranged by the 
Association of British Chemical Manufacturers, with the 
co-operation of the British Chemical Plant Manufac- 
turers’ Association, will take place on Friday, October 15, 
at 2.30 p.m., in the lecture hall of the Geological Society, 
Burlingtén House, Piccadilly, London, W.1. The sub- 
jects to be discussed will be “ Grinding ’’ and “ Dryers, 
Heat and Mechanical,” and brief introductions, by Mr. 
J. C. Farrant, of International Combustion, Limited, and 
Mr. F. R. Farmer, of Kestner Evaporator and Engineering 
Company, Limited, will be followed by a general dis- 
cussion. Non-members of the Association are invited 
to the meeting and should notify Mr. Allan J. Holden, 
B.Sc., F.L.C., at The Association of British Chemical 
Manufacturers, 166, Piccadilly, London, W.1, not later 
than Wednesday, October 13, of their intention to be 
present. A discussion of the same subjects will be 
held in Manchester, at 3.30 p.m. on October 20, in the 
Reynolds Hall, College of Technology. Intending visitors 
should notify Mr. W. Murray, of the Liverpool Borax 
Company, Limited, Maxwell House, 6, St. Paul’s Square, 
Liverpool,3, not later than Saturday, October 16, of 





It is realised that some of the formule | 
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PERSONAL. 


Dr. A. H. LANGLEY, B.Eng., A.M.I.E.E., senior lecturer 
in electrical engineering at Wigan and District Mining and 
Technical College, has been appointed Head of the lec. 
trical Engineering Department of Sunderland Te: hnical 
College. 

Mr. E. Stuart MCNEILL, of the Bedlington Coal Com. 
pany, Limited, Newcastle-upon-Tyne, has been installed 
as President of the North of England Branch of Axso- 
ciation of Mining Electrical and Mechanical Engine «rs. 


Mr. FRANK WILLIAMS has been appointed to succeed 
Mr. W. F. CoNnNAL as Chief Mechanical Engineer of the 
Canadian National Railways. 


The Ministry of War Transport has appointed Sip 
GEORGE CAMPBELL, Regional Port Director for the 
south-east of England, including the Port of London. 
The Regional Port Organisation of the Ministry has not 
hitherto extended to the south-east of England. sir 
George Campbell was formerly Shipping Controller and 
representative of the Ministry of Shipping (afterwaris 
Ministry of War Transport) in India. Since his return 
to this country in 1942 he has been engaged in the 
Ministry at headquarters. 

Mr. W. W. Woop has been re-elected Master of the 
Cutlers’ Company of Hallamshire for the fourth year in 
succession. He will be re-installed as Master Cutler on 
October 26. THe Hon. R. A. BALFourR has been re- 
elected Senior Warden and Mr. 8. E. Osporn Junior 
Warden. 

THE INSTITUTION OF MINING ENGINEERS have removed 
to Salisbury House, Finsbury-circus, London, E.C.2. 
The Library, however, will continue to be housed in 
Derbyshire, and applications for the loan of books by 
post and other Library inquiries should be addressed to 
the Librarian, at Mill Close Mine, Darley Dale, Matlock, 
Derbyshire. 


We regret that owing to a similarity in names an errwr 
occurred in our notice, on page 248, ante, concerning the 
appointment of new directors of Messrs. E. K. Cour, 
Lrutrep. The appointments are actually as follows: 
Mr. A. G. ALLEN and Mr. N. C. ROBERTSON have been 
appointed directors of Messrs. E. K. Cole, Limited 
Mr. Robertson is director and general works manager and 





taining either no tin or a smaller proportion of this | 


his headquarters are at the firm’s head office at Aston 
Clinton, Bucks. He joined the company in 1930 and 
has been works manager since the war. Mr. F. ALLEN 
is now works manager of the Aylesbury Division, Mr. 
A. W. MARTIN, who has been with the company since 
1928, has been appointed chief engineer. 

Mr. G. R. SHarpiey, J.P., chairman and managing 
director of Messrs. Ruston and Hornsby, Limited, is 
relinquishing the latter position at the end of the year. 
He has been with the company for over 50 years. Mr. 
Sharpley will be succeeded by Mr. Vicror W. BONE, a 
member of the board of directors, who is resigning the 
position of managing director of the firm’s associated 
company, Messrs. Ruston-Bucyrus, Limited. Mr. 
ERNEST S. EVERITT, at present assistant managing direc- 
tor of Ruston-Bucyrus, has been appointed to succeed 
Mr. Bone as managing director. 

Major H. R. Kitner, M.C., has been elected President 
of the Society of British Aircraft Constructors, in succes- 
sion to Mr. A. F. Sipereaves, O.B.E., who has been 
President since November, 1941. Mr. H. BURROUGHES 
has been elected vice-president. : 





THe LATE Mr. Moses KELLOw.—We have learnt with 
regret of the death of Mr. Moses Kellow, which occurred 
at his home in Cheltenham on September 26. Mr. 
Kellow, who was for many years a consulting civil and 
mining engineer in Merionethshire, was born in Cornwall 
on June 5, 1862, and after attending Davies's Grammar 
School, Portmadoc, received training in mechanical and 
mining engineering under his father, the late Mr. William 
Kellow. In 1887, he was appointed engineer and general 
manager of the Park and Croesor Slate Quarries Com- 
pany, Limited, Merioneth, and held this position for 
many years. He was engineer and managing director 
of the Kellow Rock Drill Syndicate, Limited, a company 
formed in 1908 to manufacture and exploit his rock 
drills and channellers. He was also responsible for high- 
speed slate sawing and planing machines, water turbines 
and other engineering inventions. For some years he 
was engineer in charge of the Croesor Railway and the 
Portmadoc, Beddgelert and South Snowdon Railway. 
Mr. Kellow designed and constructed a 400-h.p. water- 
power installation and gave a description of the plant in a 
paper, entitled “The Application of Hydro-Electric 
Power to Slate Mining,” read before the Institution of 
Civil Engineers in 1907, for which he was awarded a 
Telford Premium. Mr. Kellow retired and went to live 
at Cheltenham in 1937. He was elected to associate 
membership of the Institution of Civil Engineers in 1906 
and was made a full member in 1912. In the following 
year he was elected a member of the Institution of Mech- 
anical Engineers. He was also for many years 4 Fellow 
of the Geological Society. 





their intention to be present. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The production of iron and steel 
keeps pace with the requirements of the war industries 
and there is every indication that the delivery claims of 
priority buyers up to the end of the year will receive satis- 
factory attention. Good supplies of native raw materials 
are reaching consumers and there is a welcome improve- 
ment in the imports of foreign ore. These have per- 
mitted an increase in the make of certain classes of iron 
which are urgently required for the manufacture of special 
castings. The total tonnage of pig available is ample 
for all requirements, but consumers are still obliged to 
accept qualities other than those to which they are 
accustomed. Semi-finished and finished iron and steel 
producers have a great deal of work in hand, and some 
of the deliveries will extend well into 1944. 


Hematite and Low Phosphorus Iron.—The scarcity of 
hematite still necessitates the careful control of distribu- 
tion and the extensive use of substitutes, but an early 
improvement is expected. In the meantime strict 
rationing of authorised consumers continues. An in- 
creased output of medium- and low-phosphorus iron has 
eased the stringent situation, but supplies still fall short 
of requirements. 


Manufactured Iron and Steel.—Deliveries of home-pro- 
duced semi-finished iron and steel are sufficient to keep 
the re-rolling mills fully occupied without drawing 
extensively on the stocks of imported commodities. 
Manufactured-iron firms have good bookings and are 
turning out a heavy tonnage. The heavy output of 
carbon steels is passing promptly into use and the demand 
for special and alloy steels, for aircraft and munitions 
production, absorbs the whole of the supplies as soon as 
they become available. There is a heavy demand for all 
classes of finished steel with the exception of heavy joists. 
The maximum delivery of plates for various purposes, 
especially for shipbuilding, is required and there is no 
reduction in the demand for sheets, light and medium 
sections, rails, railway chairs, pit props and colliery 
roofings. 

Scrap.—The scrap market is active and the supply of 
some categories is barely sufficient to cover requirements. 
Good heavy steel is in strong demand while machinery 
metal and cast-iron scrap are also needed. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Busy conditions prevail in many 
sections of the engineering trades, but a quieter state 
characterises others. The flow of orders to the quieter 
sections is less regular than it was, but a change for 
the better is expected to occur shortly. Basic-steel 
plants are still busy, and associated departments are 
turning out large quantity of essential products, the 


demand for which tends to increase. Heavy demands 
are being made on makers of fine steels, and there is 
a strong inquiry for aircraft steels from approved makers. 
Extensive use is being made of the ferro-alloys available, 


although it is necessary to employ them economically. 
Scrap materials containing alloys are in strong demand, 
particularly tungsten and “straight’”’ types of nickel- 
steel scrap. Manufacturers’ representatives are pleased 
with the reception they are meeting in various parts of 
the country from steel users, who are placing business 
with greater freedom, now that deliveries have been 
accelerated. The wire-rod rolling mills are severely 
taxed ; there is great activity in wire-drawing, and con- 
tinued pressure is being experienced in wire-roperies. 
The production of Siemens acid-stee] is heavy and con- 
tinuous, and is being delivered to munitions works and 
railway-material departments. Wagon builders and re- 
pairers are actively employed. 


South Yorkshire Coal Trade.—The coal position is a 
little easier, but production still falls short of require- 
ments. Some collieries are producing more coal, but the 
general level of outputs is not satisfactory. Improve- 
ment is expected from the “‘ missionary " visits of labour 
leaders, who are trying to impress upon the miners the 
urgency of greater and more sustained production efforts. 
The home railways are receiving all the locomotive hards 
they require for current use, and are building up stocks 
at the locomotive depots. There are no washed and 
graded steams to spare after the requirements of essential 
users have been met. More outcrop coal is being appor- 
tioned to the steam and household coal sections. Public- 
utility undertakings are building up their stocks for the 
autumn and winter, but the storage bunkers are by no 
means full. Coking coal is freely taken, and although 
the re-building of some coke-ovens is hampering pro- 
duction, there are ample reserves of coke for industrial 
and household use. Home claims leave little scope for 
the expansion of export trade which is confined to 
priority destinations. 





GLasGow, Wednesday. 

Scottish Steel Trade.—Production continues on a high 
level. Heavy steel scrap is not very plentiful, but 
merchants have ample supplies of the lighter kinds. 
Light sections, small rounds, flats and squares are in 
great demand and re-rollers are in a position to meet the 
demand as raw materials are in better supply. Plate 
makers are working at full capacity, the demand being 
greatest for shipbuilding purposes. Sheet mills are pro- 
ducing lighter plates so that plate makers have only the 
heavier types to produce; this arrangement will con- 
tinue until the capacity for plate production is increased, 
as is expected to be the case shortly. The production of 
tubes for high-pressure boilers is the only section of the 
tube-making trade which is busy at the moment. Large 
quantities of materials are being supplied to locomotive 
and wagon builders who have sufficient work on hand 
to occupy them for a considerable time. Colliery 
materials are in steady demand. Prices remain un- 
altered, as follows :—Boiler plates, 171. 12s. 6d; ship 
plates, 161. 38.; sections, 151. &8s.; medium plates, 4 in. 
and thicker, rolled in sheet mills, 211. 158.; black-steel 
sheets, No. 24 gauge, 22/. 15s. ; and galvanised corrugated 
sheets, 261. 2s. 6d., all per ton, for home delivery. 

Malleable Iron Trade.—The Scottish malleable iron 
trade remains quiet and there is no new feature to report. 
Market quotations are as follows:—Crown bars, 
151. 128: 6d.; No. 3 bars, 131. 128. 6d.; No. 4 bars, 
131. 178. 6d., and re-rolled steel bars, 171. 15s., all per 
ton for home delivery. 

Scottish Pig-Iron Trade.—There is a good demand for 
basic pig for steelmaking purposes and the heavy 
foundries are taking large tonnages of various irons. The 
current quotations are as follows :—Hematite, 61. 18s. 6d.; 
basic iron, 61. 0s. 6d., both per ton delivered; foundry 
iron, No. 1, 61. 5s. 6d.: and No. 3, 61. 3s., both per ton, 
on trucks at makers’ yards. 








NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 

The Welsh Coal Trade.—A strike which, if it had mate- 
rialised, would have brought operations at every mine 
in South Wales to a standstill, was threatened last week. 
It concerned the Winding Enginemen’s Association who 
refused to enter into a new agreement to replace the 
five-year agreement with the coalowners unless certain 
demands were met. The men contended that while, 
before the war, the trade was the highest paid in the 
coalfield, the status of other mineworkers had since been 
improved so as to place the enginemen at a disadvantage. 
They were paid on the basis of a shift and a quarter for 
week-end work whereas other miners got time and a 
half. Following the intervention of Mr. William Jones, 
the Regional Controller, Ministry of Fuel, the men 
agreed to postpone the strike until October 18 so that 
the Controller might bring the parties together. The 
South Wales Miners’ Federation has submitted alter- 
native proposals to those of the Government for increas- 
ing coal production to the Miners’ Federation of Great 
Britain. The Government’s three-point plan to intro- 
duce a six-shift week, the clearing of working places by 
men before leaving at the end of their shift, and the 
introduction of one working Sunday a month were con- 
sidered by the executive council which decided that 
they would not materially assist coal production. Alter- 
native proposals were put forward which it was believed 
would be more effective because they aimed at removing 
the causes of discontent among tne miners. Business 
on the Welsh steam-coal market was held severely in 
check last week. There was a brisk demand, but sales- 
men generally had already disposed of potential outputs 
for some time to come to priority customers, and the 
tone was consequently firmly maintained. Export 
trade was on steady lines to priority users in North 
Africa, the coaling depots and, to a lesser extent, te 
South America. Best large coals were only sparingly 
available and were firm, while the sized and bituminous 
small classes were extremely difficult to secure for a long 
period ahead and commanded strong values. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
sales of tin-plates are again quieter after last week’s 
slight improvement, when fair quantities were disposed 
of. There is also a good demand for steel sheets, but 
new business is not easy to place. The scrap iron and 
steel market is fairly active and, as supplies of the 
heavier and better grades are on the short side, con- 
sumers are showing a little more interest in the inferior 
qualities. The prices of iron and steel products are as 
follows :—Standard quality coke tin-plates, per box of 
108 Ib., containing 112 plates, measuring 20 in. by 14 in., 
29s. 9d., f.o.r. at makers’ works, for home consumption, 
and 30s. 9d.f.o.b.,forexport. Tin-plates carrying heavier 
coatings, 30s. and 30s. 44d., per box f.o.rn, for home con- 
sumption. Galvanised corrugated steel sheets, No. 24 
gauge, in bundles, 261. 2s. 6d. per ton delivered. 
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NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF CIVIL, ENGINEERS.— Yorkshire Associa™ 
tion: Saturday, October 9, 2.30 p.m., Hotel Metropole: 
Leeds. Chairman’s Address, by Mr. K. L. Forster: 
Institution: Wednesday, October 13, 2.30 p.m., Great 
George-street, Westminster, S.W.1. Conference on “‘ The 
Development of Regional Water Supplies and Main 
Drainage,”’ to be opened by the Rt. Hon. Ernest Brown. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
October 9, 2.30 p.m., Department of Science, Sheffield 
University, St. George’s-square, Sheffield. Joint Meeting 
with the South Yorkshire Section of THE ROYAL INSTITUTE 
OF CHEMISTRY. Short papers on “‘ Microchemical Analysis.” 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section. Saturday, October 9, 2.30 p.m., The University 
of Liverpool, Brownlow-hill, Liverpool. ‘* Production 
Control,”” by Mr. R. Appleby. Yorkshire Section : Satur- 
day, October 9, 2.30 p.m., Hotel Metropole, Leeds. ‘‘ The 
Production Technique of Industrial Plastic Mouldings,”’ 
by Mr. T. H. Richardson. Coventry Graduate Section : 
Monday, October 11, 6.45 p.m., Technical College, 
Coventry. Open Discussion Evening. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, October 11, 6.15 p.m., Neville 
Hall, Westgate-road, Newcastle-upon-Tyne. Chairman’s 
Address. North Midland Centre: Tuesday, October 12, 
6 p.m., Great Northern Hotel, Wellington-street, Leeds. 
Chairman’s Address, by Mr. W. T. J. Atkins. Scottish 
Centre: Tuesday, October 12, 6.15 p.m., Royal Technical 
College, George-street, Glasgow, C.1. Chairman’s Address, 
by Mr. D. W. Low. Wireless Section: Wednesday, 
October 13, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Chairman’s Address, by Mr. T. E. Goldup. 
Scottish Centre: Wednesday, October 13, 6 p.m., Heriot- 
Watt College, Edinburgh. Chairman’s Address, by Mr. 
D. W. Low. Installations Section : Thursday, October 14, 
5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Chairman’s Address, by Mr. A. G. Ramsey. North- 
Western Wireless Group: Friday, October 15, 6 p.m., 
Engineers’ Club, Manchester. ‘‘ Wave Guides in Electri- 
cal Communication,”” by Mr. J. Kemp. South Midlands 
Students’ Section: Friday, October 15, 6.30 p.m., Lough- 
borough College, Loughborough. ‘‘ Turbo-Alternator 
Ventilation,”” by Mr. H. R. Ogle. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Monday, October 11, 6.30 p.m., Caxton Hall, 
Victoria-street, S.W.1. (1) “‘ Manufacture and Produc- 
tion of Rubber Crumb,” by Mr. J. 8. Tidmus. (ii) “‘ Uses 
of Rubber Crumb as Applied to Tyre Manufacture,” by 
Mr. H. E. Davis. (iii) “‘ Rubber Crumb as a Compound- 
ing Ingredient,” by Dr. J. R. Scott. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
October 12, 2.30 p.m., Institution of Mechanical Engin- 
eers, Storey’s-gate, S.W.1. Joint Meeting with the 
Chemical Engineering Group and the London Section, 
SocreTy OF CHEMICAL INDUSTRY. Address on “ The 
Future of the Chemical Industry,” by Lord McGowan. 

INSTITUTE OF TRANSPORT.—Tuesday, October 12, 
5 p.m., Institution of Electrical Engineers, Savoy-place, 
Victoria-embankment, W.C.2. Presidential Address, by 
Sir William Wood. 

ILLUMINATING ENGINEERING SocreTy.—Tuesday, Oc* 
tober 12, 5 p.m., 2, Savoy-hill, W.C.2. “‘ Design and 
Application of Fittings for Fluorescent Lamps,” by Mr. 
W. R. Stevens. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Octo- 
ber 12, 5.30 p.m., 85, The Minories, E.C.3. ‘“‘ Ventilation 
of Ships’ Machinery,”” by Mr. J. K. W. MacVicar. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLaND.—Tuesday, October 12, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow, ©.2. Address by Mr. A. M. 
Stephen. 

NEWCOMEN SocreTy.—Wednesday, October 13, 2.30 
p.m., Chartered Institute of Patent Agents, Staple Inn 
Buildings, Holborn, W.C.2. ‘“‘ Norris Locomotives in 
England and Europe,” by Mr. P. C. Dewhurst. 

INSTITUTE OF WELDING.—Wednesday, October 13, 
5.30 p.m., Conway Hall, Red Lion-square, W.C.1. 
“Some Aspects of Machine Design,” by Mr. E. Hassler. 

INSTITUTE OF FuEL.—Thursday, October 14, 2.30 p.m.» 
Connaught Rooms, Great Queen-street, W.C.2. Annual 
Meeting. (i) Melchett Lecture, by Dr. E. S. Grumell. 
(ii) Presidential Address, by Dr. E. W. Smith. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, October 15, 6 p.m., Literary 
and Philosophical Society, Newcastle-upon-Tyne. Annual 
General Meeting. Presidential Address by Mr. J. R. 
Gebbie. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Octo- 
ber 15, 6.30 p.m., 39, Victoria-street, S.W.1. “ Research 





or Junior Engineers,”” by Mr. R. A. Collacott. 
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THE PURSUIT OF 
ACCURACY. 


From the the earliest days of the mechanical 
engineering industry, the need for accurate measure- 
ment has been clearly recognised; though it is a 
little strange that, with such clear evidence of the 
need as they must have had constantly before them, 
the more ingenious of the pioneer mechanical engi- 
neers did not concentrate more intensely on the 
production and reproduction of means to measure 
with assured accuracy. Possibly one compelling 
reason for this apparent failure to devote all their 
energies to metrological improvement lay in the 
even more urgent need for immediate output to 
satisfy the growing demands of industry and to 
meet their own financial requirements; coupled 


| with the fact that industry, lacking the standards 


of comparison and the developed critical faculty 
now available, did not particularly want greater 
accuracy than the average contemporary engineering 
works could provide, could not have preserved it 
if it had been supplied, and was not prepared to pay 
extra to obtain it. However this may be, it seems 
reasonably certain that, even though he had designed 
and made the famous micrometer which he dubbed 
“the Lord Chancellor,” Henry Maudslay did not 
proceed forthwith to construct his steam engines to 
a corresponding standard of accuracy, as he did 
his small treadle lathes; nor is there reason to 
suppose that the truth of the flat surfaces which 
his men produced with the aid of the surface plates 
that Whitworth subsequently developed to so high 
a pitch was materially superior to the finish that 








}can be given to-day by direct machining, without 


any subsequent finishing process. Quite probably 
it was not as good as a great deal of modern machine- 
work, for it does not appear that Maudslay antici- 
pated Whitworth’s realisation that true surfaces 
could not be initiated by the comparison of 
only two planes; had he done so, Nasmyth could 
have been relied upon to record that fact, as-he 
did the practice, in Maudslay’s works, of using 
surface plates as ordinary workshop equipment. 
The Whitworth measuring machine, which 
attracted so much attention at the Great Exhibition 
of 1851 and is commemorated in the design on the 
bronze medals awarded to the recipients of Whit- 
worth scholarships and exhibitions, introduced a 
new principle, since it depended upon touch and 
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not upon sight; but here again an opportunity 
seems to have been missed. The production of the 
steel tumbler, or “ feeling piece,” to use Whitworth’s 


2|term, with its two perfectly plane and parallel 


surfaces, which was the special feature of his 
machine, was a triumph of accurate workmanship 
and led directly to the “‘ Ninety-one gauges from 
0-01 to 0-1 inch, increasing by one-thousandths of 
an inch,” denominated as official standards in the 
schedule to the Order in Council of August 26, 1881, 
which established them as such; but it cannot be 
said that the use of such plane gauges became a 
common engineering practice, even in tool rooms. 
Where sets of them were acquired, they - were 
regarded rather as reference standards than as 
tools; it was not until some 30 years later that 
gauges of this general type began to be regarded 
in that light, and it is still more recently that the 


2 | standards of workmanship that they represent have 


become customary in good-quality work and not 
merely the specialty of a few firms, exhibited even 
by them only on exceptional contracts, such as the 
construction of astronomical instruments. 

The credit for the remarkable improvement in the 
average of workshop accuracy during the present 


3} century must be shared by many men, of diverse 
296 | nations ; but in the matter of external plane gauges 


there will be common agreement that a special 
place belongs to Carl Edvard Johansson, the 
inventor and manufacturer of the gauges now 
universally known by his name, whose death, at the 
age of 79, took place on Thursday, September 30, 
at Eskilstuna, in Sweden, where his works are 
situated. Instrument makers—and Johansson 
really deserves to be regarded as such—seem to be 
naturally of a retiring character, content to abjure 
the limelight and to have themselves and their wares 
to become known by personal recommendation 
rather than by the arts of organised publicity. He 
was no exception to this general rule, and would 
have been recognised by very few had he attended, 
unannounced, any ordinary meeting of the Institution 
of Mechanical Engineers; though he was rather 
better known in Germany, and in the United States, 
where he had been associated for many years with 
the Ford Motor Company. Fortunately, he was 
persuaded, some six years ago, to recount* some of 
his early endeavours to secure recognition for his 
gauges; the narrative is worth summarising. 

In 1896, when Johansson prepared his first set of 
gauge blocks, he was employed in the small-arms 
factory of the Swedish Government, and it was for 
the purpose of checking the gauges, measuring 
instruments, etc., used in rifle manufacture that he 
made them. The precision in manufacture and 
freedom from subsequent distortion to which he 
gave so much attention were not fully attained at 
the outset, and it was only after some years of 
painstaking study and development that he evolved 
a dependable technique of production, with all its 
detail of the selection of suitable material and 
methods; but the gauges were made to be used, 
and they were used, from the start, to ensure the 
accuracy of the rifles produced in different works, 
with the result that a second set had to be made 
for the benefit of another factory. This was the 
first set actually sold. 

“On my return to Stockholm some time later,” 
said Mr. Johansson, “ I called on some leading firms 
with the set of gauge blocks in a box under my arm, 
and demonstrated the use of the blocks to the 
assembled managers, engineers and foremen. In 
three days I received orders for four sets. This was 
in the autumn of 1899. It was my first experience 
as a salesman, and I returned to Eskilstuna over- 
joyed with the result. Then, when I handed over 
the set to the Small Arms Factory, I mentioned that 
I had been paid 200 kronor more for other ordered 
sets than I had charged them. The manager then 
said that the accurate work was well worth the 
price I had obtained from the others, and that they 
would pay me the same”; an experience which 
suggests that either he was unusually fortunate or 
that Sweden is something of a salesmen’s Paradise. 

Having broken the ice to the extent of obtaining 
general acceptance of the principle of length gauging 
by means of a number of blocks of such accuracy 





* In Swedish Export, vol. 21, No. 5, (May 1937). 








that they would wring together and present a 
cumulative error no greater than the error of a 
single block, Johansson was faced with manufac- 
turing problems of some complexity in producing the 
gauges in quantity. The first essential was to 
obtain an absolutely reliable standard of measure- 
ment, which involved also consideration of the most 
suitable temperature at which to make comparisons 
with the standard. In 1901, therefore, he prepared 
a standard 100-mm. block, basing it on the mean 
of a number of length gauges already on the market, 
and submitted it to the Swedish Standards Depart- 
ment with the request that it should be tested at 
20 deg. C.; and on May 22, 1901, he received a 
certificate that, at this temperature, it measured 
100-019 mm. Not being satisfied with this result, 
he sent to the Bureau Internationale des Poids et 
Mesures, in Paris, a round bar, 100 mm. long, with 
parallel flat ends, again specifying a temperature 
of 20 deg. C. On April 29, 1903, it was returned 
with a certificate that it measured 100 mm. at 
20-63 deg. C. To obtain the desired standard, 
therefore, he had to increase the length by 0-0007 
mm. to obtain an absolute value of 100 mm. at 
20 deg. C. This was done, and he then proceeded 
to make two 50-mm. blocks to give the same overall 
length. These lengths were divided again into units 
of 25 mm., subdivided into blocks of 5 mm., and 
so the set was gradually built up. It was as a result 
of these initial tests, supplemented by years of 
discussion and negotiation, that the temperature of 
20 deg. C. was eventually adopted, some 13 or 14 
years ago, as the international standard for indus- 
trial measurements. 

The first set supplied to the National Physical 
Laboratory at Teddington, about 1908, was made 
to inch measurements and, in combination, pro- 
vided some 80,000 dimensions at intervals of 0-0001 
in. Several more sets were obtained by the N.P.L. 
before the outbreak of war in 1914 simultaneously 
interrupted the supply and enormously increased 
the demand. Little was known in this country of 
Johansson’s production technique, so that the staff 
of the Metrology Department at Teddington had 
practically nothing to guide them, in establishing 
the manufacture of similar gauges in this country, 
except a few sets which they could use as reference 
standards. They succeeded, however, in develop- 
ing a satisfactory technique of their own, virtually 
from first principles, and a considerable production 
was attained, the benefits of which have been 
generally experienced by the British mechanical 
engineering industry as well as in scientific fields. 
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THE CO-ORDINATION OF 


ABSTRACTING. 


VARIOUS estimates have been made of the number 
of scientific and technical articles which are pub- 
lished every year. In a paper read at a meeting of 
the Association of Special Libraries and Information 
Bureaux in 1931, Sir Frederic Nathan gave the 
figure as three-quarters of a million appearing in 
15,000 current periodicals. Although the accuracy 
of this estimate might be questioned by other 
authorities, the matter is not actually of importance. 
The order of magnitude of the figure given is the 
ruling factor in the situation, and that will be 
generally accepted. Scientific and technical workers, 
particularly those engaged on research, would like 
to think that all important developments bearing 
on their work are in some way brought to their 
attention. Many, perhaps the majority, of these 
are dealt with in specific publications which they 
make a point of seeing, but articles of value to them 
may at times appear in journals normally concerned 
with quite a different field and even the most 
enthusiastic worker would hardly suppose that it 
is his duty to keep in touch with 15,000 periodicals. 
The situation is dealt with in practice by supple- 
menting the information obtained directly from the 
publications which are consulted with what may 
be obtained from one or more abstract journals. 

The extent to which this procedure gives an 
adequate survey of the published matter in a 
particular field was illustrated by Dr. 8. C. Bradford, 
in a paper read before the same association in 1937. 
He described an investigation concerned with 
articles dealing with electrical engineering. Some 
50,000 articles appeared each year, of which at 
least 25,000 were of value. Of these, only 10,000 
(possibly only 9,000) were either indexed or ab- 
stracted. Considerations of this kind have led to 
many proposals that abstracting services should be 
in some way co-ordinated so that duplication could 
be avoided and the field covered greatly extended 
without increasing the total amount of work done. 
Some of these proposals have involved international 
co-operation, each country publishing abstracts of 
its own literature. Sir Frederic Nathan’s paper, 
referred to above, contained a suggestion to that 
effect. Whether the post-war world will prove 
favourable for the development of schemes of this 
type it is impossible to say, but if co-operation is 
desirable it is clearly more likely to be effectively 
developed in the international sphere if it is first 


With the gauge blocks as a basis, Johansson | undertaken on a national basis. The co-ordination 
gradually developed an important manufacture of | of British abstracting services would not he a simple 
ancillary gauges and fixtures, as well as precision | matter, but it would be easy compared with the 


instruments and tools of various kinds; but it is 
by the gauge blocks that he is most likely, and best 
deserves, to be remembered. His status is suffi- 
ciently attested, indeed, by the fact that gauge 
blocks of this type are now universally known by 
his name, a distinction that is decidedly unusual 
where engineering apparatus is concerned. It is to 
be hoped that, some day, an authoritative bio- 
graphy of him may be written, detailing the history 
of his outstanding achievement, and that the author 
of it may be of a sufficiently philosophical turn of 
mind not to stop at a mere catalogue of events, 
but will probe into the circumstances which in- 
fluenced the development of the man himself. He 
might, with advantage, taken an even wider and 
deeper view, and investigate the original and really 
remarkable features which have characterised the 
evolution of Swedish engineering practice, especially 
during the past 50 or 60 years. In a recent article, 
we stressed the debt that British commerce owes 
to the pioneer engineers and inventors of this 
country, a debt that is not always appreciated to- 
day any more than most of the pioneers were in 
their own day. The influence of Swedish ingenuity, 
inventiveness and technical skill has been hardly less 
notable, bearing in mind the smallness of the popula- 
tion and the geographical and other handicaps with 
which Swedish inventors and manufacturers have 
had to contend in developing their peculiarly in- 
dividual engineering products ; in recounting which, 
it is safe to say, the technical historians of the future 
will accord a high place to the work of Carl 
Edvard Johansson. 





inauguration of a world-wide scheme. 

There is no difficulty in understanding the reasons 
which induce many people to advocate reform of 
what in some aspects appears to be a wasteful 
procedure. If some type of central bureau were 
set up, it could arrange that any particular article 
was abstracted only once instead of perhaps half-a- 
dozen times, and could also arrange that a copy of 
the abstract was made available to any firm or 
person likely to be interested. It might carry out 
the abstracting itself or indicate which journal, or 
which article, was to be dealt with by each of the 
existing abstracting services or of any others which 
might come into existence. The central bureau 
would have to be a large and expensive organisation, 
but it is quite possible that with the elimination of 
the present extensive duplication, the total - cost 
might be no greater than it is at present, and a 
much larger range of articles could be dealt 
with. 

The weakness of this apparently attractive scheme 
is that it is based on the assumption that an abstract 
of an article is a specific thing, like its title. If only 
general abstracting journals, such as Science 
Abstracts, are considered, there is a measure of 
truth in the idea that an abstract of an article made 
by one competent agency will be much like that 
made by another, but when special abstracting 
services are considered, this is far from being the 
case. As an example, a description of a new sewage 
works might be dealt with in the abstracts prepared 
by the Building Research Station and also in those 
published by the Water Pollution Research Board, 











Oct. 8, 1943. 


but it is unlikely that the two abstracts would be 
similar and it is quite possible that neither of them 
would mention any aspect of the description dealt 
with by the other. The whole purpose of such 
specialised abstracting services is to call attention 
to the bearing of an article on a special field of 
work ; they are not concerned with other features, 

This specialised type of abstracting probably 
reaches its extreme development in the informat on 
departments which are operated as part of the 
research organisations of large firms. The abstract- 
ing carried out in such cases may be so highly 
specialised that, at times, it is directed to the nevis 
of a single individual who may be engaged on one 
particular aspect of some branch of investigation. 
Work of this class, directly related to specific 
researches, could not be carried out by a general 
agency simply because the agency could not know 
what type of information was required. This is 
fully realised by research workers and is one of the 
main reasons for the establishment of information 
departments. These form essential links in research 
organisations and the work they do can no more be 
purchased already completed from an outside source 
than can the results of the laboratory investigations 
which constitute the research proper. 

At a meeting of the Association of Special Libraries 
and Information Bureaux, held on September 19, at 
which this question of the co-ordination was dis- 
cussed, a number of speakers made the point that 
a general abstracting service could not supply the 
needs of information departments. This, however, 
does not mean that general abstract journals are 
of no value to such organisations ; they are, in fact, 
widely used. They give information in general 
terms about the contents of articles and act as a 
guide to material which has been published. In 
general, however, they are incomplete for the pur- 
poses of the special services, and in most cases of 
importance it is necessary to endeavour to obtain 
a copy of the original article in order that its 
specialist value may be more closely judged and 
any information extracted bearing on the particular 
interest concerned. The journals serve rather as 
annotated indexes than as sources of information. 

This raises the question of the most useful form 
that abstracts can take. As Professor Hutton put 
it at the AS.L.I.B. meeting: Should they be 
critical reviews, or accounts of contents? From 
the point of view of an information service the latte: 
would appear preferable, but the matter is far from 
being a simple one. Very many articles of quite 
good quality do not actually contain anything new 
and there is much repetition. Furthermore, the 
enormous mass of material published contains much 
which it is a waste of time for information depart- 
ments to consult. Speaking on this subject some 
years ago, the late Dr. Rosenhain suggested that 
published abstracts should divide the articles con- 
cerned into three classes. The first, for which the 
abstracts published should be rather longer than is 
now usual, would cover really important contr- 
butions to a subject. The second, articles of value, 
but not of first grade; and the third, minor matter 
which might be of value to some workers, but would 
not concern the majority. It was suggested that the 
third class required little more than indexing. Al- 
though such a system might be of considerable value. 
it is clear that the classification would have to be 
carried out by a very skilled staff and even then 
would be to some extent arbitrary. No one but the 
worker directly interested can measure the value of 
an item of information to a recondite research. As, 
however, it is impossible to study all sources of 
information, reliance must be placed on outside 
opinion and some such system of evaluated abstracts 
would probably be of considerable service. It would 
appear that a system of this kind would be best 
operated by abstracting bureaux each covering « 
special field. They would be able to keep in touch 
with expert opinion in a way that a centralised 
organisation carrying out general abstracting could 
hardly do. This is not to say that some. type of 
central office, constituted by the individual ser- 
vices, might not be of value. It might prevent some 
duplication, although it could not do so completely, 
and it is not desirable that it should. It might also 
arrange to extend abstracting services in fields not 
fully developed. 
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NOTES, 


THe Barrow STRIKE. 

In last week’s issue of ENGINEERING, when dis- 
cussing editorially the question of ‘ Unofficial 
Strikes,” we expressed the hope that, by the time 
the article was in the hands of our readers, the 
Barrow strikers would have decided upon a return 
to work. Unhappily, the hope proved false; but 
subsequently wiser counsels prevailed and, at a 
further meeting held on Monday evening, a vote in 
favour of returning was carried almost unanimously, 
only about 30 voting against it out of a total of 
nearly 6,000. Next morning, it was reported, all 
the men were back at work. Negotiations are now 
proceeding, as indicated in our “‘ Labour Notes ” on 
page 297, for the introduction of a new piecework 
system in place of the previous premium bonus 
system. Following this outcome of a situation that 
should never have been allowed to develop, a state- 
ment has been issued from the office in London of 
the Engineering Employers’ Federation, briefly out- 
lining the position. The object of the strike, it 
explains, was to enforce an interpretation of the 
National Arbitration Tribunal’s March award which 
was contrary to the interpretation generally accepted 
throughout the rest of the country by both em- 
ployers and workpeople. ‘It is now known,” the 
statement continues, “that the workpeople were 
badly advised, regarding the meaning of the award, 
by parties outside their own unions. The generally 
accepted interpretation, which was abundantly con- 
firmed by the Tribunal last week, was that basis 
times required an adjustment in order to carry out 
the intention of the award. It was obviously 


impossible, however, to discuss what adjustments | 


might be appropriate to local conditions while the 
workpeople were denying that any adjustment at 
all should be made under the award. The result 
of the illegal strike has been to prove the strikers 
wrong in their contention; thus they have not 
obtained what they were striking for. This funda- 
mental point of principle having been confirmed, the 
way was then open for the firm to discuss with the 
recognised trade-union officials the exact details of 
the adjustment required by local conditions. It 
must be made clear, however, that this could easily 
have been taken care of through the normal negotiat- 
ing machinery, without any stoppage of work: it 
would be unfair to allow loyal workpeople in other 
parts of the country to think that, by an illegal 
strike, workpeople at Barrow had gained anything 
more than would have been obtained through the 
regular machinery.” The statement adds, with 
reference to the various figures that have appeared 
in the daily Press, purporting to explain the meaning 
of the settlement, that for most of these, which have 
emanated from unofficial quarters, there is no justi- 
fication at all. In conclusion, it is stated that the 
terms of settlement included a number of minor 
items, which were not strictly a part of the main 
issue involved in the strike but were dealt with at 
the same time as a matter of convenience. These 
also were matters for which the regular negotiating 
machinery was always available. 

MAINTENANCE OF PLANT IN CLOSED FACTORIES. 

The Fuel Efficiency Committee of the Ministry of 
Fuel and Power, having had their attention drawn 
to cases of wastage of fuel in factories which have 
been closed in pursuance of concentration schemes, 
have been considering means of economising the fuel 
used for the heating necessary to keep the disused 
machinery in good condition, and point out that it 
is often possible to protect such plant satisfactorily 
(for example, by spraying with anti-rust preparations 
or by coating the machines with heavy grease and 
covering them with dust sheets) without specially 
heating the building. Representative bodies, in 
industries that have been concentrated, have been 
asked to survey the conditions in closed factories 
so that, wherever possible, such special heating may 
be eliminated, and the managements of closed or 
partly-closed factories are asked to look into this 
matter before the onset of colder weather. Where 
heating is essential to preserve valuable plant, and 
this cannot be arranged (as in the case of partly- 
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the necessary degree of warmth should normally be 
obtainable by burning the lower grades of fuel, since 
the boiler plant will not be running at full load, thus 
releasing the high-grade coals which are in short 
supply. In cases of difficulty, managements are 
invited to consult the Fuel Efficiency Committees 
of their trade associations, or the appropriate 
Regional] Fuel Efficiency Committee. 

THE KasmreH IRRIGATION SCHEME. 


For some 20 years there have been under discus- 
sion, in the Lebanon district, schemes for irrigating 
the strip of rich and fertile soil which lies along the 
coast of Syria to the north of Tyre and Sidon, by 


This strip of land, between the Mediterranean and 


seen to be a potential asset of some importance when 
the war restricted the normal shipping services. 
The British Mission under Sir Edward Spears 
examined the question afresh and Professor Maddi- 
son, of Cairo University, was called in to advise 
upon it. He recommended a temporary scheme 
which involved pumping water from the Litani 
river, but the Lebanese Government preferred a 
supply by gravity, though this required the pro- 


which skilled labour and special plant would be 
essential. Not far from the site, however, the 61st 
Tunnelling Company of the South African Army 
were engaged on the Haifa-Beirut-Tripoli railway, 
where their work was nearly completed ; they were 
due to return to South Africa, in fact, early this 
year. Through the intervention of the Minister 
of State, Mr. R. G. Casey, and the Commander-in- 
Chief, Middle East, permission was obtained from 
| Field Marshal Smuts, who had raised the 6lst 
|Company, for the men to remain for another four 
|months if they would volunteer to do so, which 
they did. Meanwhile, the Délégation Générale 
had completed their irrigation plan, and the Com- 
pany were able to begin work early in May. There 
are four tunnels, the first being about 500 m. long, 
the second about 900 m., and the remaining two 
about 240 m. each. All have a section of approxi- 





|mately 4 sq. m. The Tunnelling Company do the 


rock-cutting and the linings of the tunnels, the 
remainder of the work, which consists of a feeder 
canal along the side of the rocky gorge of the Litani 
and a series of main and subsidiary canals which 
feed the water to the plain, being constructed by 
local labour recruited by the Délégation Générale. 
It is expected that the tunnels will be completed in 
this autumn ; the remainder of the canals, and the 
main canal along the plain of Sidon, by the end of the 
year ; and that, by the spring of 1944, the secondary 
and tertiary canals will be ready to irrigate the land. 
The two shortest tunnels have been pierced already 
and work is well advanced on the longer tunnels, 
while about 1,000 Lebanese workmen are engaged 
on the construction of the canals. It is expected 
that, when the full area is under cultivation, it will 
be capable of growing annually some 500,000 bushels 
of cereals, or 50,000 tons of potatoes. 


Unrrep States TRADE witH SoutH AMERICA. 


For the third consecutive year, the balance of 
payments resulting from the international trade of 
the United States is heavily in favour of the other 
Americas. This is indicated in figures just published 
by the United States Department of Commerce, 
showing that Central and South American countries 
accumulated a merchandise balance of about 
88,000,000 U.S. dols. for the first three months 
of 1943, compared with 73,000,000 dols. in the 
first quarter of 1942. The continued war-time rise 
in the balance is the result of United States pur- 
chases of strategic materials and from higher prices, 
as well as a decline in the exports of manufactured 
goods and industrial materials from the United 
States. With the rise in the balance, the gold- and 
silver-producing countries of Latin America are 
retaining part or all of their production of these 
metals for their own monetary reserves. From 
the end of 1940 through the first quarter of 1943, 
the accumulated balance in favour of the Latin- 
American countries rose to more than 700 million 





closed premises) by storing the machines in some part 
of the works which is still in use, it is suggested that 





dols., and this mounting surplus has enabled the 





other Americas to increase substantially their hold- 
ings of gold and foreign exchange, and to acquire 
“nest eggs’ of purchasing power for post-war use. 
Chile, a large exporter of nitrates and copper for 
the United Nations’ war industry, had an export 
balance of more than 25 million dols. in the first 
quarter of 1943, compared with 13 million dols. in 
the first quarter of 1942. Cuba’s favourable balance 
rose from 8,000,000 dols. to about 14,500,000 dols. 
Colombia, a heavy seller of coffee to the United 
States this year, showed an export surplus of 
10,278 000 dols. Mexico’s increasing exports of 
metals for United States war industry were evident 
in a favourable merchandise balance of nearly 


diverting some of the water of the Litani river—| 19 900,000 dols. against an unfavourable balance of 
also known, in its lower reaches, as the Kasmieh. | 10,130,000 dols. in the first quarter of 1942. Mexico’s 


sales of gold and silver to the United States dropped 


the range of hills running parallel to the coast, | from 34,000,000 dols. in the first quarter of 1942 to 
totals about 9,000 acres, and its cultivation was | Jeg. than 6,000,000 dols. Brazil’s export surplus 


declined some 20 million dols. and that of Argentina 
by ten millions in the first quarter of 1942. Brazil’s 
drop apparently was due, in part at least, to a 
shrinkage in shipments of coffee, usually a major 
source of dollar exchange. 


Tue Brusu Company’s Crarr SELecTion ScHOOL. 


Invitations have been issued by Messrs. The 
Brush Electrical Engineering Company, Limited, 


vision of tunnels through the intervening hills, for! Loughborough, to headmasters and masters of 


Leicestershire schools, from which they draw most 
of their trade apprentices, to meet on October 15 
to discuss the education and training of engineers. 
The main object of the meeting is to bring to the 
notice of these teachers the many changes which 
have taken place in the last three years in the 
firm’s apprentice programme, and, more particu- 
larly, to show them the new Craft Selection School. 
This school was established by the Brush Company 
a short time ago to give assistance in the complex 
problem of selecting youths possessing those charac- 
teristics which are likely to make them successful 
in the engineering industry. All boys, before being 
indentured as trade apprentices, serve six months 
in the school, and every youth works for from four 
weeks to six weeks at each of five trades, namely, 
machining, fitting and assembly, armature winding, 
carpentry, and welding and tinsmithing. Record 
books of their work are written up, week by week, 
by the boys, and the instructors register the pro- 

made. Although only opened this year, the 
Craft Selection School is already indicating that 
certain boys have distinct aptitudes for particular 
crafts. While they may be good at others, they are 
clearly marked out for success in one particular 
trade. The school is also showing up “ misfits,” 
and this will enable the firm to divert these boys 
to some field other than engineering before they 
have become too old to make the change. The 
duration of the school working week is 44 hours, 
and the boys “clock on,” as in the factory. 
Strict discipline is enforced, no smoking being 
allowed. Actual production work, forming part of 
the firm’s contracts and including such simple 
parts as keys, dowel pins and tool boxes, is carried 
on in the school, as the company, rightly, consider 
that the psychological effect of making something 
useful is important. Great attention is paid to 
quality. There is, of course, no piecework, and 
everything is done to encourage habits of tidiness, 
cleanliness and accuracy in the boys. The scheme 
was first developed as an experiment, but the 
results so far have been so encouraging that it is 
felt that the school has established itself as a 
permanent institution in connection with the task 
of selecting and training trade apprentices. 





THE LaTE Mr. S. J. HEwitT.—We regret to record the 
sudden death of Mr. Samuel James Hewitt, of Ecclesall, 
Sheffield, which occurred at St. Annes-on-Sea, on Octo- 
ber 1. Mr. Hewitt, who was 66 years of age, was in 
charge of the general and research laboratories of Messrs. 
Edgar Allen and Company, Limited, Sheffield, and also 
superintended the work of the mechanical testing depart- 
ment. He was trained at Jarrow-on-Tyne, in the shipyard 
and works of Messrs. Palmer’s Shipbuilding and Iron 
Company, and joined the scientific staff of Messrs. Edgar 
Allen in 1898. He was well known in metallurgical circles 
in Sheffield and was a member of the Steel Castings Joint 
Research Committee of the Iron and Steel Institute and 
the British Iron and Steel Federation. 
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gineers in 1879, being transferred to the class of 
member in 1885. The Council of the Institution of 
Mechanical Engineers elected him an honorary 
member in 1937. He was a founder and first presi- 
dent of the Society of Consulting Marine Engineers 
and Ship Surveyors, and a former president of the 
Institute of Marine Engineers and of the Junior 
Institution of Engineers. 


OBITUARY. 


SIR J. FORTESCUE FLANNERY, 
BT., D.L. 

Ir is given to few men to achieve professional 
prominence at so early an age or to retain it so long 
as did Sir James Fortescue Flannery, Bt., whose 
death, on October 5, at the age of 91, we regret to 
record. His active career as a naval architect 
began so long ago that he could almost claim to 
have had a share in the beginnings of modern steam 
navies, and he retained a personal interest in the 
direction of his firm, Messrs. Flannery, Baggallay 
and Johnson, until very recently. He was proba- 
bly the doyen of the many contributors to our 
columns, in which references to his work appeared 
at least 65 years ago. 

James Fortescue Flannery was the son of a 
Merseyside shipmaster, Captain John Flannery, and 
was born in Liverpool on December 16, 1851. As a 
boy he made several voyages across the Atlantic 
in sailing vessels commanded by his father, and thus 
had some useful knowledge of ships and their 


MR. A. G. WALKER. 


WE note with regret the death, on September 24, 
at Lathom, Lancashire, of Mr. Archibald Gal- 
braith Walker, a managing director of Messrs. 
Walker Brothers (Wigan), Limited, Pagefield Iron 
Works, Wigan. Mr. Walker was born on July 13, 
1862, and received his general education at Liverpool 
College. In 1900 he went up to Cambridge Uni- 
versity, and after three years’ engineering study 
graduated B.A., with honours in the Mechanical 
Sciences Tripos. On leaving the University, he 
entered upon a pupilage of three years under Mr. J. 
Scarisbrick Walker. In the year 1906, Mr. Walker 
was placed in charge of the research department 
at Pagefield Iron Works, and carried out investi- 
behaviour before he began to serve his apprentice- gations connected with ventilating and air-con- 
ship, first, for a few months, with Mr. David Camp- | ditioning machinery. As technical assistant, under 
bell, a Liverpool consulting engineer, and afterwards | Mr. J. 8S. Walker, he was also engaged in the design 
at the once-famous Britannia Works of James Tavlor | and construction of large winding, hauling, ventilat- 
and Company, at Birkenhead, where he remained jing, and air-conditionmg plant. During the war 
for five years. During this period he attended | of 1914-18, Mr. Walker served in the Royal Engi- 
classes at the Liverpool School of Science, where he | neers (Territorial Force), and, as Captain, com- 
received, at the hands of Sir Edward Reed, the ; manded the 614th Company, R.E. 

Derby Prize awarded to the best student. On the! On returning to civil life in 1919, Mr. Walker was 
completion of his apprenticeship, he continued for | placed in charge of the technical branch of Walker 
a short time as a draughtsman at the Britannia | Brothers (Wigan), Limited, and in the following 
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however, an intermediate anneal were applied such 
differences were minimised. Cold-rolled aluminiu:, 
of commercial purity usually crystallised wit) 
random orientation, although, if the iron content 
were high, the rolling orientation might persist aft. 
annealing. With high-purity, particularly wit}, 
“‘ super-purity ” aluminium, preferential recrysta 

lisation might occur and marked preferred orients 
tion develop approximating to a cube face in th 

plane of rolling and a cube edge in the rolling 
direction. 

The only speaker in the discussion, Mr. H. W. | 
Phillips, said that the author had given an accoun! 
of his own work on the structural change which took 
place in aluminium during cold-rolling and annea| 
ing. This formed part of an extended survey whic) 
the British Aluminium Company had been makin 
on the structure of wrought aluminium and was 
linked up with other work, on structural changes 
during hot-rolling and extrusion, on the grain siz: 
of the annealed product, and on the effect of minor 
impurities on the behaviour and final structure of 
the metal. The starting point of the author's 
research was the hot-rolled blank, and, as he had 
shown and as had also been indicated in his (Mr: 
Phillips’) paper on grain size, the conditions 0! 
hot-rolling had an important bearing on the proper 
ties of the final product. The author had made 
some reference to the rolling and recrystallisation of 
“ super-purity " aluminium and it was interesting 
to note that the higher the purity, the greater was 
the tendency to a preferred orientation after 
annealing. We wondered whether this was genera! 
in the case of other metals. Another point of 
difference was that, with super-purity metal, the 
more rapid the rate of heating the greater the 
extent to which recrystallisation took place at any 


Works and subsequently held a similar position 
with Messrs. Fawcett, Preston and Company, then 
in Liverpool. Sir Edward Reed, however, had been 
favourably impressed by the young man to whom 
he had handed the Derby Prize and, early in 1873, 
offered Flannery a post in his London office. 

Reed had relinquished the position of Director 
of Naval Construction some three years before 
and was fully occupied with the design of steam 
warships for the German, Chilean, Brazilian and 
Japanese navies, so that Flannery had a varied 
experience during the five years that he spent 
in Sir Edward’s office. He then decided to set 





year was made a director and joint chief engineer. 
From 1930 until 1935 he was jointly responsible 
for the design, manufacture, installation and testing 
of the ventilation installation of the Mersey Vehicular 
Tunnel. During the last ten years of his life he was 
engaged on work connected with large air and gas 
compressors, winding, haulage, and ventilating plant | DrREcTIONAL CHARACTERISTICS OF COPPER STRIP. 

for coal and gold mines at home and abroad, research| The last paper on the agenda was entitled “ Dire: 

on de-humidified compressed air, and the design and | tional Characteristics of Single-Texture-Structure 
construction of railway vehicles, mobile cranes and | Copper Strip, and was by Drs. M. Cook and T. LI. 
Diesel railcars. Mr. Walker was elected an associate | Richards, of Messrs. I.C.I. Metals, Limited. The 
member of the Institution of Civil Engineers in 1920} authors stated that in previous investigations on 
and a member in 1942. leffect of the progressive increase of cold-rolling 
|reductions and of subsequent annealing on the 


given temperature. With aluminium of ordinary 
purity, the tendency was for rapid heating to give a 
finer grain, whereas with super-purity aluminium 
the tendency was the reverse. 








up in practice on his own account and rapidly 
acquired a useful clientele ; mainly among owners | 
of cargo tonnage, though he also acted for many | THE INSTITUTE OF METALS. 
years as consultant to the Wallasey Ferries Com-| 

, ’ (Concluded from page 274.) 


mittee. More important than this, however, in 
its influence upon his practice was the introduction! W» conclude our account of the annual autumn 
meeting of the Institute of Metals, held in London 


of tank ships of bulk oil transport. As con- 
sultant and superintendent of the tanker fleets of | 4, Wednesday. September 22, by dealing below 
the Shell Transport Company and other tanker-| with the last two papers presented. 
owning firms, he built up an extensive connection 
and eventually established other offices in Liverpool, 
in partnership with Mr. E. C. Given, and in Rotter- | 
dam, with Mr. H. B. Gregson, Wh.Sc. On the death 
of Sir Edward Reed, in 1906, Messrs. Flannery, 
Baggallay and Johnson succeeded Reed as consult- 
ing engineers and naval architects to the Crown | 
Agents for the Colonies. Sir Fortescue himself 
served for many years on the Technical Committee 
of Lloyd’s Register. 

In 1895, 





STRUCTURE OF ALUMINIUM AS REVEALED By 
X-Rays. 


One of these papers was entitled “The Struc- 
ture of Rolled and Annealed Aluminium as Re- 
vealed by X-Rays.” The author was Mr. E. E. 
Spillett, of the British Aluminium Company, Limited, 
who, in presenting it, stated that the X-ray examina- 
tion of commercial-purity aluminium sheet and strip, 
rolled from hot-rolled blank, without intermediate 
Flannery entered Parliament as Member | annealing, revealed a pronounced difference in 
for Shipley, Yorkshire, and represented this division | structure between the surface and the centre. The 
until 1906. He then contested Cardiff, but was/latter possessed a marked preferred orientation 
beaten by the Hon. Ivor Guest (later Lord Wim- | which was a legacy from the inhomogeneous blank 
borne) and did not return to the House of Commons | at the conclusion of the hot-rolling operation. The 
until 1910, when he was elected as Member for| surface layers exhibited a comparatively random 
Maldon, Essex, in which constituency he resided | orientation, although heavy reductions would induce 
until his death. He resigned his seat in 1922. He |}some “ fibring,”” which, however, never became so 
was knighted in 1899, received a baronetcy five | pronounced as that obtaining in the centre. When 
years later, and was also a Deputy Lieutenant for | annealed aluminium was cold-rolled, a preferred 
London. His industrial interests were extensive and | orientation developed similar to that obtaining in 
included the chairmanship of Messrs. Callender’s | hard-rolled samples, although, even after heavy 
Cable and Construction Company and a seat on the | reductions it never became so pronounced, and the 
board of Barclays Bank. For many years, too, Sir | difference, in the extent of the fibring developed 
Fortescue was chairman of Messrs. W. and T.| between the surface and the centre was compara- 
Avery, Limited. His associations with the pro-| tively slight. An intermediate anneal could thus 
fessional institutions were numerous and of long | eradicate the inhomogeneity handed down from the 
standing. He became a member of the Institution | hot-rolled blank. During the annealing of hard- 
of Naval Architects in 1876, of the Institution of | rolled aluminium it was found that recrystallisation 
Mechanical Engineers in the following year, and an | would begin and end in the surface layers at rela- 
associate-member of the Institution of Civil En-| tively lower temperatures than at the centre. If, 








structure and properties of high-conductivity cop- 
per, the results of which had been placed before 
the Institute in 1940 and 1941, it had been shown 
| that cold-rolling developed a preferred orientation 


|of crystals which became more pronounced with 


increasing rolling reductions. Strip cold-rolled with 
reductions in.excess of about 50 per cent. recrystal- 
lised, on annealing, either to form a double-texture 
type of structure, the orientations of which approxi- 
mated to those present in the rolled strip prior to 
annealing, or to form a single-texture type of 
structure. Which type of structure was present on 
the annealed strip, and in what relative propor- 
tions they occurred, depended mainly on the grain- 
size of the strip before rolling and on the magnitude 
of the rolling reductions. Small initial grain-size 
and large rolling reductions resulted in a completely 
single-texture structure being formed when the 
material was annealed. The most pronounced 
variation in mechanical properties occurred in 
single-texture copper strip, and, in the present 
investigation, further attention had been given to 
the directional characteristics of this material. 

The tensile properties of copper strip having the 
single-texture structure differed considerably from 
the usual values obtained with strip having a 
structure of randomly orientated crystals and the 
strip possessed very marked directionality in elonga- 
tion and an appreciable, although less marked, 
directionality in tensile strength. The low strength 
of the strip was due to the fact that its structure 
closely resembled that of a single crystal, the 
strength of which was well known to be lower 
than that of the corresponding polycrystalline 
material. The elongation value was at a minimum 
in test pieces cut from the strip at 0 deg. and 90 deg. 








relative to the rolling direction and was at a maxi- 
mum when the angle of the axis of the test. piece 
was at 45 deg. to the rolling direction. 
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LETTERS TO THE EDITOR. 


THE PROBABILITY-INTEGRAL OF 
THE t-FUNCTION. 
To Tue Eprror or ENGINEERING. 


Srr,—When it is desired to ascertain whether 
improvement in the mechanical or chemical behavi- 
uur of metal can be obtained from some device or 





_ sass 


tion between degrees of freedom and numbers of 
observations. Finally, the matter is confused by 
different tabulators adopting different conventions 
for the probabilities ; thus Fisher's probability (P,) 
is related to “Student’s’’ probability (P,) by 


P, = 2(1 — P,); for many chemical and engineer- 
> 


ing purposes, a third value (P;), equal to ot or 


1 — P,, would be of more immediate interest. 
been 





To facilitate statistical testing, curves have 


protective treatment, it is usual to carry out two | prepared in the Corrosion Research Section at Cam- 


sets of tests, one employing the device or treatment 
and one without it. If all the values obtained from 
the first set are superior to those given by the 
second, the benefit becomes apparent. Unfortun- 


| 
| 


bridge University, showing at a glance the proba- 
bility of obtaining different values of the t-function, 
and also of the r-function, which is useful in those 
cases where the factor under study is capable of 


itely, when the scatter is serious (as, for instance, in | continuous variation. Thus Dr. T. P. Hoar, for his 
measuring corrosion fatigue life or resistance to | work on the effect of minor consituents in steel upon 
shock), the two sets of values will overlap, the higher | its reliability for canning fruit,* had to extend the 
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values of the lower set exceeding the lower values 
of the higher. Doubt will then arise whether the 
apparent superiority is genuine or not, since clearly, 
if two identical sets had been carried out (e.g., both 
without the device), the mean of one set would have 
differed appreciably from the mean of the other. 
To settle questions of this kind, it has long been 
customary to calculate the so-called t-function and 
to find from statistical tables the probability that 
such values of ¢ could have been obtained, even if 
the device was without influence, so that all the 
values really belonged to a single big set. Unfor- 
tunately, the available tables, having been con- 
structed for biological purposes, are not well adapted 
to the needs of the engineer or chemist. The data, 
though unnecessarily abundant in the high-proba- 
bility region (which is of limited engineering interest), 
is sparse in the low-probability region where detail is 
desired. Again, the most suitable table* appeared 
originally in a somewhat inaccessible Italian journal, 
and has not been copied into all text-books. Further, 
the tables give the data in terms of degrees of free- 





* “ Student,” Metron., vol. 5 (3), page 114 (1925); 
“ Student’s ” earlier data appeared in Biometrika, vol. 6, 
page 1 (1908-9); vol. 11, page 416 (1915-17). 





known data of the probability of r to the low- 
probability region,f using Fisher's z-transformation,} 
while curves of the probability of t have been plotted 
by Dr. R. S. Thornhill, from “ Student’s” data, 
mainly for use in Mr. A. U. Huddle’s work on 
corrosion fatigue. 

It is believed that Thornhill’s ¢-curves—although 
drawn primarily for this special purpose—may well 
prove useful in many analogous engineering pro- 
blems. They are, therefore, reproduced in the 
accompanying diagram. Here N represents the 
total number of observations in the two sets and 
exceeds by two the Degrees of Freedom, as given 
in the tables, while t, in the special case of com- 
parison between two sets, can best be expressed 

(X, — X;) vn, ®, 
s/x 

* T. P. Hoar (with D. Havenhand, T. N. Morris and 
W. B. Adam), JI. Iron and Steel Inst., vol. 133, page 239P, 
(1936); vol. 140, page 55P (1939); vol. 144, page 133P 
(1941). 

+ The high-probability region is covered in detail by 
the tables and curves of F. N. David, “‘ Tables of the 
Correlation Coefficient " (Biometrika Office) (1938). 

t R. A. Fisher, Metron, vol. 1 (4), page 1 (1921). 


+ 








dom, and the user fiust pause to think out the rela- 
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where 1, and n, are the numbers in each set, X, 
and X, the mean values, and S the Standard 
Deviation from the experimental mean, adjusted for 
Degrees of Freedom, so that, if X, and X, represent 
typical values in each set, S is 


af 2s — Xi" + E(X.— Xy)*} 


(N — 2) 
The probability P; is the integral 








y dt (where 


| y is the frequency-ordinate of the distribution curve 
of ¢), and thus represents the chance that ¢ would 
exceed the experimental value, even though the 
device had no genuine effect. In case they should 
be required, P, and P, are given on subsidiary scales 
to the left of the diagram. The user must decide 
for himself which, if any, of these probabilities is 
appropriate to his problem. 

There is a feeling among the Corrosion Group here 
that the interpretations put upon the t-test in certain 
| quarters are not always justified. Although the 
|eurves contain nothing which is new, it is believed 
| that they present the information in a convenient 
form free from the existing confusion. In addition 
to acknowledging Dr. R. 8. Thornhill’s kindness in 
preparing the graphs, I would like to thank Dr. T. P. 
Hoar and Dr. J. N. Agar, also of the Corrosion 
Section, for much useful discussion. 

Yours faithfully, 
U. R. Evans. 





Metallurgical Laboratories, 
Cambridge. 
August 31, 1943. 








| SIR CHARLES PARSONS AND 
MECHANICAL GEARING. 


To THE Eprror or ENGINEERING. 


Str,—The letters of Dr. Dorey and Mr. Douglas, 
published in your issue of April 2, 1943, on page 275, 
are very interesting. Regarding the latter I should 
like to give the following supplementary explanation 
|of the two photographs which you published with 
| my letter in your issue of March 12, page 216. 
| Both photographs show gear wheels cut on real 

creeping machines. The gear Fig. 1 was cut on an 

| original Parsons creep machine with only one conical 
pinion, and the severe creep marks are without 
doubt due to circular movement of the upper table 
on the lower one, inherent in this type of creep 
mechanism. The gear Fig. 2 is cut on a modern 
creep machine, constructed and built by Messrs. 
Brown, Boveri and Company, Baden, Switzerland, 
according to plans evolved by the undersigned. The 
creep mechanism has proved entirely satisfactory, 
though of course slightly more flexible than a direct 
drive. It is designed so that first harmonics (eccen- 
tricity) and second harmonics (oval error) of the 
master wheels are automatically compensated, while 
third harmonics, which are very unlikely to occur, 
jare dispersed. These features certainly help to 
reduce the severity of the creep marks, but it is, of 
course, only fair to remember the general progress 
in gear cutting during the past 30 years. 

The original Parsons creeping process is admirably 
suited to disperse one single periodical error. A 
closer investigation shows, however, that several 
periodical errors of about the same magnitude, but 
of different frequencies, occurring simultaneously, 
are not so favourably dispersed. In such a case, 
interference between the different frequencies will 
create new beat-frequencies, i.e., corresponding to 
the sums and the differences of the original ones, and 
these new errors may be of about the same magnitude 
as the original errors. 

Perhaps this explains why the machine built in 
accordance with British Patents Nos. 8229/14 and 
203,803 did not produce accurate gears. Its main 
drive contains no less than three worms, two of 
which—at least according to the patent drawing— 
had a double thread, which is a very dangerous 
feature in any indexing gear. 

Yours truly, 
A. MELDaRL. 
Brown, Boveri and Company, Limited, 
Baden, Switzerland. 
June 25, 1943. 
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OUTWORKING IN PRACTICE, 


In a leading article in the issue of ENGINEERING | 


for September 17, a general survey was made of the 
contribution of the part-time outworker to war pro- 
duction, the article being immediately inspired by a 
brochure entitled Outworking issued by the Ministry of 
Production, in conjunction with the Ministry of Labour 
and the Supply Departments. Since that time, we 
have been given an opportunity of inspecting some 
representative outworking establishments, a brief des- 
cription of which is given below. All the establishments 
referred to are situated in, or close to, London, but this 
circumstance arises from the fact that it was more 
convenient to arrange a visit in the London area, and 


does not imply that equally efficient work is not being | 


done in other parts of the country. It is, in fact, one 
of the advantages of the outworking system that it 


does not depend on, say, an industrial locality ; the | 


necessary labour is available practically everywhere. 


Many firms, on the other hand, have difficulty in getting | 


a proportion of their work done on account of labour 
shortage, but such firms may not have considered the 
possibilities of obtaining assistance by means of the 
outworking system. The six examples given below 


demonstrate conclusively that there is no difficulty in | 


distributing work for completion on other premises by 
other personnel than their own, in getting that work 
done effectively, and in collecting it when completed. 
There is also, perhaps naturally, a tendency on the 
part of firms to consider that work cannot be tackled 
on the scale required nor finished to a satisfactory 
standard, but that this fear is groundless is indicated 


by the fact that in one establishment visited, over | come under the jurisdiction of the Ministry of Labour. | 


500,000 armature coils have been wound between 
January and September of this year, and the percen- 





ENGINEERING. | 


ls. 3d. an hour. The training period is about 14 days, 
and supervision is done by selected employees with 
some officers and ranks of the Royal Army Ordnance 
| Corps in general charge. 

A third establishment visited illustrates the flexi- 
bility of the outworking system, the establishment 
| being organised by a lady, Mrs. Sydney Gampell, in 
| her own house in a London suburb. Mrs. Gampell, on 
volunteering accommodation and organisation, was put 
in touch with a firm in her own locality engaged im the 
manufacture of electrical parts for aircraft. The work 
| carried on in the house consists of the binding of inter- 
communication cords. The ends of the cords have a 
— of tails of different lengths to which con- 
necting and identifying eyes have to be attached. 
Certain of the ends have also to be tinned. The work 
naturally requires a certain amount of dexterity and 
is somewhat monotonous, but it was being quite 
efficiently and expeditiously performed, about 20 
volunteers working in the mornings and the same 
number in the afternoons. A year’s work represents 
about 116,380 cords. Standard rates are paid. The 
| volunteers, all women and girls, live within easy 
walking distance of the house. In a second organisa- 
tion work is put out from the house as a central 
unit to individuals working in their own homes. About 
70 volunteers are employed in this work, which consists 
of the assembly of motor-goggles and airmen’s goggles. 
Here, again, the radius of action is an easy walk and 
| the work is delivered to the house personally and a 
| fresh batch received. The volunteers in this case are 
| not such as would take easily to factory life and as 
they are all non-directable and immobile would not 





| Inanother London suburb, the Rotary Club has given 
up its premises and organised an outworking unit 


! 
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AUTOMOBILE RESEARCH. 


We have received from the Institution of Auto. 
mobile Engineers a copy of the report of the Automol. |; 
Research Committee of the Institution for the year 
ended June 30, 1943. This is the 12th annual report 
of the Committee, the chairman of which is Mr. J. 
Shearman, and, naturally, it is mainly concerned with 
the activities of the Laboratory under the control of 
Dr. E. Giffen, the Director of Research. The main 
Committee comprises 170 members, the largest rep 
sentations being of vehicle manufacturers (28 member 
manufacturers of components (27) and manufacturers 
of accessories (26). Three research associations are 
represented, and there are nominee members repre. 
senting Government departments (including the Depart- 
ment of Scientific and Industrial Research), the Instit u- 
tions of Automobile Engineers and Mechanica] Engin- 
eers, and various trade organisations. The rep 
records that, during the year under review, the su 
scription income showed a further increase, reaching 
the total of 23,600/., of which 8,000/. was contribute: 
by the Department of Scientific and Industrial Re- 
search ; additional fees and charges, mainly for work 
carried out for Government departments, brought t! 
aggregate income up to 26,461/. After placing 5,000/. 
to reserve, the accounts show a balance of income over 
expenditure of 5501. 

The Director’s report on the research work carried 





tage of rejects for the week preceding the date of the | which, started in August, is already showing promise | 


visit was only 3-61. The history of this particular 
establishment is of interest. A firm of retail house 
furnishers were restricted on the outbreak of war by a 
wood shortage, and, in consequence, had very little to 
sell. The large showrooms of their branches, some 
20 in all, were consequently idle. The management 
were aware, however, that in the areas in the vicinity 
of these branches there were pockets of labour com- 
prising individuals who were tied by domestic duties 
to those areas, but could spare a morning or afternoon 
daily. A single advertisement in a local paper brought 
in 260 replies, and a start was made by approaching a 


firm originally making vacuum cleaners, but now| 


engaged on certain apparatus for the war effort, to 
find out if help was wanted. This combination proved 
helpful to both parties and from a nucleus of some 
30 girls, the staff at the branch visited has grown to 
300. The aggregate number at all the branches is 
about 1,100 women and girls. 

The work seen was the winding of coils and was 
being carried on in bright airy rooms from which the 
atmosphere of an old-fashioned factory was absent. 
The coils are wound on simple lathes, four strands of 
enamelled wire forming one coil. Each strand is pro- 


vided at the free ends with a coloured fabric sleeve | 


for purposes of identification and the ends are finished 
with a connecting loop, The coiled strands are tied 
together at intervals and then removed from the lathe 
to formers, in which impregnated silk insulating tape 
is wound on helically. The finished coils are then 
tested for resistance, insulation, etc. From the output 
indicated, it will be seen that a very useful contri- 
bution to the war effort is being made and that the 
standard of work is entirely satisfactory. The em- 
ployees work either on the morning or afternoon shifts, 
and no trouble has been experienced from failure to 
arrive on time or from absenteeism. The rates of pay 
are the same as in the factory from which the materials 
are received. 

Another establishment visited consisted also of a 
converted showroom. In this, again, either morning or 
afternoon shifts are worked at choice by non-directable 
labour consisting of 130 women and girls. The work in 
this establishment is much less skilled than in that just 
described, being the packing into cardboard cartons, 
with appropriate labelling, of small spare parts, such 
as bolts, washers, piston rings, lever knobs, etc. The 
cartons are then packed into small cases for transport 
overseas. 
result of an inquiry by General Williams, Controller of 
Ordnance Services, and is a prototype of those to be 
set up by all Army Ordnance Depots to release personnel 
at present employed in such work at the depots—the 
manufacturers of the parts supplying them in bulk. 
In the near future, however, the packing will have to 
be done by the manufacturers themselves before supply- 
ing spare parts to Royal Army Ordnance Depots, so 
that this practical demonstration illustrates very well 
the manner in which firms may overcome the difficulty 
of cartoning in their own factories and of supplying 
the necessary labour, the work being done in suitable 
premises convenient to the factory and their labour 
being supplemented by persons who are, in fact, 
volunteers, although they are paid at the. rate of 


This establishment has been formed as the | 


} and is turning out satisfactory work. At the time of 
| the visit, work was being done on a contract for the 
| assembly of small electric lamps for a particular type 
of armament, the rate of output being set at 10,000 
| lamps per week, though this figure has not yet been 
|reached. The lamps are fitted in a heavy type of 
| brass socket, which has to be finished to within 
| 0-0005 in. on diameter. One of the leads is soldered 
| into the side of the socket and the other into the end, 
| the soldering being done by electrically-heated irons, 
| and the surplus solder being subsequently ground off. 
| The bulbs are set in the socket in cement and the 
overall length must be within prescribed limits. The 
work is done by about 25 women and girls, again 
| working part-time only, and is paid for at normal 
rates. Supervision is by members of the Rotary Club 
having some practical knowledge of motor engineering 
and electrical equipment construction and assembly. 
So far we have dealt only with the way in which 
| pressure on firms having premises occupied to capacity 
and suffering from the shortage of labour has been 
relieved by the adoption of outworking. Another visit 
illustrates the case of a firm, manufacturing, mainly, 
electrical measuring instruments, who found it impos- 
sible to obtain sufficient labour locally, and therefore 
| decided to form outworking units in residential districts 
|where assembly could be done by local part-time 
| volunteers. The firm have now 11 such units and at 
| the particular one visited four different types of milli- 
;ammeters and voltmeters are being assembled by 
| 55 foreign women refugees at the rate of 900 instruments 
| per week. As will be realised, the work is of a very 
| skilled type, but in spite of this the normal training 
period of about eight weeks has been found to be 
|adequate and the finished instruments successfully 
| withstand stringent electrical tests, and also bumping, 
vibratory and extreme-temperature tests. The women 
are employed part-time only and are paid. The 
gperation of an outworking unit by hard-pressed firms 
themselves is thus seen to be quite practicable. 
Another quite different type of outworking establish- 
ment is that at stations of the National Fire Service. 
At the beginning of the year there were 18 stations in 
the London and South Eastern Region carrying out 
productive work; now there are 320. At the station 
visited, situated in North London, the work being 
done was the assembly of air-filter units for mechanical- 
type pumps. Though the work was not of such a high 
degree of precision as that of some of the other estab- 
lishments visited, it was being done well and rapidly. 
It was being carried out chiefly by men on duty at 
the station, with the assistance of a smaller number of 
girls. The work is voluntary and since the personnel is 
all paid from public funds, pay is not made directly. 
The output has been very satisfactory, both as to 
quantity and quality, and has not suffered unduly from 
the conditions of the National Fire Service, including 
the liability to interruption at any time. It is perhaps 
scarcely necessary, in view of what has been said 
above, to stress the point further, but it must be 
evident that the tasks of the Production Ministries can 
be lightened if manufacturing firms will realise that 
they can help themselves by discarding any prejudice 
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against outwork that they may feel. 





out during the year points out that, of the subjects 
dealt with, only one represents an addition to the pri 

gramme since the previous year; this is the researc! 
on filtration of used lubricating oil. The other main 
subjects on which work has continued during the yea: 
are the conversion of vehicle engines to run on producer 
gas, the performance and wear of bearing materials, the 
durability of gears, aeration and frothing of lubricating 
oil, deep-drawing properties of materials, and fatigue 
strength of crankshafts. The staff have undertaken 
a survey of the published literature on the filtration 
of used engine lubricating oil. The first section, deal 
ing with the contamination of used oil from extraneous 
sources, has been completed, and sections dealing with 
oil deterioration and oil filters are in preparation. On 
the experimental side, attention has been directed 
to two important problems. The first is the deter- 
mination of the extent to which oil cleaning must be 
carried in order to remove all particles likely to cause 
wear in the engine bearings. Since experimental 
evidence appears to be practically non-existent, a 
series of bearing tests has been undertaken. A bearing 
testing machine has been prepared to accommodate 
an automobile-type connecting rod, the big-end of 
which carries the test bearing, running on the test 
shaft. The bearing is run under controlled conditions 
of load, speed, oil temperature, oil flow, etc., and 
arrangements are made to supply the bearing with oil 
containing foreign matter of known particle size. The 
object is to determine the bearing wear as affected by 
the size and nature of the foreign matter, using a 
selection of powders of different substances containing 
particles of known maximum size. 

The second main question is the preparation of a 
supply of test liquid which can be used for tests on 
oil filters, and which will represent the performance of 
the filters when tested with actual dirty oil. It may 
be found impracticable to prepare such an “ artificial 
dirty oil,” in which case it would be necessary to 
revert to the expedient of collecting stocks of sump 
drainings. The first necessity in preparing a “* standard 
dirty oil” is the examination of samples of used oil 
from different sources in order to determine the 
quantity and nature of the contaminants to be added 
to clean oil. For this purpose over 100 oil samples 
have been collected from operators all over the United 
Kingdom, from engines of different types engaged on 
different services, and subject to different maintenance 
routines. These are being carefully examined for the 
size and nature of the solid matter carried in the oil, 
and are being subjected also to the usual chemical and 
physical tests for oil deterioration. A problem that 
arises in both lines of investigation is the measurement 
of particle size. This has required the adaptation of 
a new technique in microscopy on account of the very 
fine particles involved. 

Previous work on conversion of vehicle engines to 
run on producer gas has been concerned with the 
performance of a petrol engine of the commercial- 
vehicle type for this purpose. The investigation has 
included the determination of the power loss due to con- 
version and the amount of power that may be regained 
by increasing the compression ratio. In a report com- 
pleted and published during the year,* the work was 
extended to an examination of engine performance with 
anthracite, activated anthracite, low-temperature coke, 
high-temperature coke, activated high-temperature 
coke, and charcoal as fuels. The factors under 
examination were the starting qualities of the 
different fuels, their flexibility in allowing the engine 





* See ENGINEERING, vol. 155, page 465 (1943). 
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to be brought quickly up to load after an idling period, 
and the variations in gas quality and engine power 
during a run. Work was then started on the con- 
version of a compression-ignition engine to run on 
producer gas. The engine conversion is such that 
operation as a full Diesel is obtained by a very simple 
idjustment to the engine controls. Tests have been 
made to determine the minimum amount of liquid fuel 
required for satisfactory and reliable ignition, and the 
power developed by the engine with this combination 
of liquid and gaseous fuels. It was encouraging to 
find that, with the type of engine tested, it was possible 
to reduce the amount of liquid fuel to between 20 per 
cent. and 30 per cent. of that used for operation on oil 
alone, and yet to approach very nearly to the power 
output required from this engine as fitted for passenger 
transport vehicles. 

In the course of this investigation, a new gas/air 
mixer was developed at the Research Department, 
which, with a modification to the injection-pump 
control gear, has provided a satisfactory solution for 
the conversion of the vehicle engine chosen for these 
bench tests. Arrangements have been made by the 
Ministry of War Transport for the conversion system 
to be tested in service. 

Experimental work has continued during the year on 
the performance of bearings of copper-lead and of 
aluminium alloy under severe conditions of load and 
temperature. In previous work on copper-lead bear- 
ings, the effect of different shaft materials had been 
investigated, and it was shown that steels of higher 
hardness gave considerably reduced wear. Also, as 
compared with white-metal bearings, copper-lead 
showed to greater advantage at high bearing tempera- 
tures, the rates of bearing and shaft wear not being 
appreciably affected by increase in temperature up to 
rbout 150 deg. C. An anomalous result was obtained 
in tests at a comparatively low temperature (80 deg. C.) 
with a nickel-chrome steel shaft, when the rates of wear 
were greater than at a higher temperature (100 deg. C.). 
Further tests have been undertaken to explain this 
result. The work on aluminium-alloy bearings had 
been very promising except on two points. One was 
the great increase in bearing wear when the operating 
temperature was increased from 100 deg. to 150 deg. C. 
Up to 100 deg. C., the performance under relatively high 
bearing pressures had been very satisfactory, but the 
deterioration at 150 deg. C., if unavoidable, might rule 
out this type of material for heavy-duty engine bear- 
ings. Further tests are being made to examine the 
possibility of extending the useful temperature range 
for this material. The other problem was the per- 
manent distortion observed in bearings of certain alu- 
minium alloys, which was so marked in some cases that 
the bearing closed in and seized on the shaft. This has 
been found to be due mainly to the difference in 
coefficients of thermal expansion of the light-alloy 
bearing and its steel housing. The resulting stresses 
at elevated temperatures lead to plastic flow of the bear- 
ing material, loosening of the bearing in its housing, and 
a reduced clearance between bearing and shaft. Meth- 
ods of preventing these effects are under examination. 

(To be continued.) 





BRITISH IRON AND STEEL VALVE MANUFACTURERS’ 
ASSOCIATION.—At the annual meeting of the British 
[ron and Steel Valve Manufacturers’ Association, held 
in London on September 8 under the chairmanship of 
Mr. O. E. Dickinson, it was unanimously decided to 
extend the membership of the Association to include 
manufacturers of non-ferrous metal industrial types of 
valves and fittings, and to alter the title of the Associa- 
tion to the British Valve Manufacturers’ Association. 
Non-ferrous metal-valve makers, desirous of becoming 
members of the Association, may obtain particulars on 
application to the Secretary, Mr. H. E. Jones, 32, 
Victoria-street, London, S.W.1. At the meeting, Mr. 
R. A. Blakeborough was elected to succeed Mr. O. E. 
Dickinson as chairman for the ensuing year. 





THE JUNIOR INSTITUTION OF ENGINEERS.—The Council 
of the Junior Institution of Engineers have made a 
number of awards in respect of papers read and lectures 
delivered during the 1942-43 session. These comprise 
the Institution Premier Award to Mr. N. R. Holbrook, 
of Birmingham, for his paper, “ An Introduction to High- 
Fidelity Radio Reproduction in the Home”; the Insti- 
tution Prize to Mr. H. M. Lees, of London, for his paper, 
“The Production of High-Explosive Shell”; the 
Tookey Award to Mr. N. 8. Aston, of London, for his 
paper, “‘ The Cold Rolling of Strip Sections for Aircraft ” ; 
the Past-Secretary Dunn Award to Mr. J. Calderwood, of 
London, for his lecturette, “‘ The Education of the Engi- 
neer’’; the Sheffield Section Prize to Mr. Donald Taylor, 
of Sheffield, for his paper, “‘ Hard Surfaces on Steel ”’ ; the 
H. G. Riddle Memorial Prize to Mr. J. W. N. Jordan, of 
London, for his paper, ‘‘ The Aerodynamics of Sails ” ; 
and the Durham Bursary to Mr. A. E. B. Kearsey, of 
London, for his thesis, ‘‘ The Key to the World of Print : 
a Synopsis of the Linotype.” 





E 


INEERING. 


ae 





297 








LABOUR NOTES. 


A mass meeting, held on Monday last, of the engin- 
eering operatives on strike at the Barrow-in-Furness 
establishments of Messrs. Vickers-Armstrongs Limited, 
approved by an overwhelming majority a recommenda- 
tion of the joint strike committee that work be resumed 
on the following day on the terms offered by the 
employers, and that the unions proceed immediately 
to negotiate a change-over from premium bonus to 
time-piece work. It was announced at the meeting 
that Messrs. Vickers-Armstrongs Limited, had given 
an undertaking “to apply the award and the tri- 
bunal’s interpretations in a full and liberal manner 
and promised that where there was any doubt the 
workers would be given the benefit of it.” A further 
offer by the firm, it was added, related to the premium 
bonus system; they were prepared, if desired, to 
abolish it, and substitute a time-piece system. For 
the foregoing details, the joint strike committee 
are, of course, mainly responsible ; their accuracy or 
otherwise could be determined by the issue of an agreed 
official statement of the terms. As the whole award 
and the interpretations are difficult to grasp, an official 
statement of the terms seems to be highly desirable. 





Speaking at a luncheon given by the Co-operative 
Wholesale Society, Limited, to Soviet Trade Union 
delegates, Sir Walter Citrine, the general secretary of 
the Trades Union Congress, said that he did not believe 
that the British people would copy in absolute identity 
and similarity the great developments in any part of 
the world. These developments, he declared, would 
always have a particularly British application and 
adaptation to suit the needs of the people. We had a 
great deal to learn from both Russia and the United 
States, and a great deal to teach them both. 





The executive committee of the Mineworkers’ 
Federation of Great Britain considered, at a meeting 
in London on Thursday last week, the measures pro- 
posed by the Ministry of Fuel and Power for the increase 
of coal production, and decided that they were “ inade- 
quate to meet the present urgeht situation.” The 
proposals had been examined by the districts during 
the week-end, and the executive’s decision was based 
on the opinions expressed. The Ministry’s suggestions 
were that each shift should clear the coal-face and leave 
a clear run for the incoming shift, that every miner 
should work six full shifts a week, and that every 
miner should work one additional Sunday in four. 





There was general approval, it was stated, of the 
first of these suggestions, conditional on adequate 
facilities being provided for the underground movement 
of coal. In many pits, it was alleged, the transport 
equipment was out of date and needed modernising. 
The two other suggestions were rejected as likely to 
prove unproductive. The added strain, it was claimed, 
would impel men to take rest periods during the week. 
Scores of alternative suggestions were received from 
the districts, each expressing an idea for increasing the 
production of coal without lengthening hours of work. 
These will be sifted by a sub-committee of the Federa- 
tion and its recommendations submitted to the full 
executive, which will then submit alternative recom- 
mendations to the Government. 





According to the correspondent of the Daily Herald 
practically the whole of the industrial staff of Malta 
Dockyard went on strike last week in support of a 
demand for an increase of wages. The claim was based 
on the fact that while the minimum wage was fixed at 
38., the weekly cost of the Government’s rations alone 
was 45s. With the Home Government’s approval, the 
Lieutenant-Governor of the island offered to increase 
the minimum from 38s. a week to 48s. a week. The 
men, however, deemed the advance which this repre- 
sented to be inadequate, and stood out for 67s. a week, 
basing that figure on the average cost of liying for a 
family of five in August last. Through the payment 
of larger subsidies, the cost of living figure has since 
been reduced to 54s. 4d. 





It was announced on Saturday by the National Joint 
Industrial Council for the electrical contracting industry 
that under an amendment of the 1939 agreement, 
electricians are to receive an extra 4}d. an hour, instead 
of a weekly cost-of-living addition to their pay. The 
change is to be effective as from the second pay day 
this month, and to remain operative up till the second 
pay day in January. Thereafter, the rates will be 
declared quarterly. The new arrangement settles in 
part the disputes which led to strikes in Manchester 
and at the Office of Works in London, and will increase 
by between 4s, and 5s. a week the wage for a 55-hour 
week. 





Addressing a meeting of the Women’s Adjustment 
Board in London last week, Sir Percy Harris, M.P., 
said that he would like to see the appointment of a 
Minister without Portfolio to work out plans for the 
return to normal life of the men and women in the 
factories; otherwise, he foresaw great friction when 
the men came back. Many single women would have 
no inclination to ‘‘ go back to mother,” but, undoubt- 
edly, great pressure would be put on the Government 
to “‘ push the women out” of what had been men’s 
jobs. 





We have been training women for war, Sir Percy 
continued ; now we shall have to train them for peace 
and give them gratuities while training. He hoped 
that many thousands of women would desire to be 
teachers; the need for more teachers was urgent. 
Girls from the Services and from war industries should, 
in his opinion, be given the chance to be trained as 
housewives and numbers of skilled women workers 
would be required for the garment trades. Oppor- 
tunities for training should be provided now for women 
who desired to go into scientific and mechanical trades. 





Although some unofficial strikes in British coalfields 
have come to an end, recently others have taken place 
in widely separated areas. The pretexts for many of 
the stoppages were of minor importance, and the 
grievances could have been dealt with efficiently by the 
industry’s negotiating machinery. In one or two 
instances, however—those in Notts and Lanarkshire, 
for example—the stoppages did not arise out of ordinary 
trade disputes ; besides being unofficial, they challenged 
the decisions of properly constituted tribunals against 
miners who had broken the law. Obviously, “ dis- 
putes” of that character could not be dealt with by 
ordinary conciliation machinery. 





The August issue of the International Labour Office’s 
Review states that, according to statistics compiled by 
the Ministry of Economic Affairs in China, the number 
of private undertakings in Free China using power- 
driven machinery and employing more than 30 workers, 
at the end of 1942, was 1,915, of which 7-1 per cent. 
were metallurgical undertakings, 28-6 per cent. equip- 
ment factories, 2-8 per cent. printing works, 3-2 per 
cent. electricity works, 27-2 per cent. chemical fac- 
tories, 22-7 per cent. textile and clothing factories, 
5-2 per cent. food-products factories, and 3-2 per cent. 
miscellaneous undertakings. These factories are spread 
over 12 provinces, 936 in Szechwan, 368 in Hunan, 
173 in Kwangsi, 170 in Shensi, 63 in Kansu, and 55 in 
Kiangsi. The eno | 150 factories are distributed 
among the provinces of Kweichow, Yunan, Fukien, 
Kwangtung, Hupei and Sikang. 





The Ministry of Economic Affairs gives technical and 
financial assistance to all these private undertakings 
which are kept under constant supervision. The indus- 
trialisation of Free China originated in the transfer of 
factories to the interior of the country. Of these, 639 
were transferred and 472 resumed operations following 
arrangements for their adjustment or fusion. The 
construction of new plants in the interior has been 
encouraged by financial assistance from the Ministry 
of Economic Affairs ; the help given to such enterprises 
represents, in fact, about one-half of all the loans 
granted. As a result of the measures taken by the 
Minister to re-organise and promote these industries 
there was a marked increase in production in 1941 as 
compared with 1940. 


Pravda reports that there has been a remarkable 
development of agriculture in the Eastern Republics 
of the U.S.8S.R. The Soviet Republic of Kazakhstan 
has become the biggest stock-raising centre in the Union. 
On an average, each collective farm has 1,500 head of 
stock compared with 1,240 in 1941. Cattle increased 
by 22 per cent. in 1942 and sheep and goats by 18 per 
cent. A similar development has taken place in the 
Republic of Uzbekistan. The quantity of meat 
delivered to the State has increased considerably in 
both Republics. In Uzbekistan the area sown has 
increased by 31-5 per cent., and the quantity of wheat 
harvested by 59 per cent. The machine and tractor 
depots of this Republic have sent 1,200 tractors with 
ploughs and a large quantity of other agricultural 
machinery to the liberated regions. 





ASSOCIATION OF CZECHOSLOVAK SCIENTISTS AND TECH- 
NICIANS.—A meeting of the Mechanical and Electrical 
Engineering Section of the Association of Czechoslovak 
Scientists and Technicians will be held at 5.15 p.m., on 
Wednesday, October 13, at the Czechoslovak Institute, 
18, Grosvenor-place, London, 8.W.1, when Colonel 
Vv. A. M. Robertson, C.B.E., M.C., M.Inst.C.E., will 
deliver a lecture on “‘ The Engineering Activities of the 





London Passenger Transport Board.”’ 
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(Concluded from page 246.) 
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For most purposes it is desirable to have as uniform | 
a radiant intensity as possible on all exposed surfaces 
of the object to be heated. The maximum economy of 
space would be obtained if the object were surrounded 
by surfaces following its own contour and placed close 
to it. From a practical point of view a reasonable 
clearance is needed between the source and the object 
in order to widen the scope of any one unit to deal 
with objects of different size and shape. Simple shapes 
of unit will normally be satisfactory ; for example, | 
vertical walls or parts of a spherical shell. If sources | 
of large area are used, each application must still be 
considered on its own merits, and the size and shape 
of the unit should be as simple as possible ; for example, 
sheets of metal can readily be heated between vertica! 
walls, whereas a curved shape is generally desirable if 
the object to be heated has a depth of the same order 
as its width and height. 

With metal objects the high conductivity is sufficient 
to even up minor temperature gradients, and little 
difficulty occurs so long as the radiating surfaces are | 
reasonably even in temperature. The problem of 























design is more critical if objects of a low conductivity | 
material, such as wood, are to heated on the surface. | | 
The electric type of unit with large numbers of lamps o L ae e 


5 
at the focus of parabolic reflectors needs a very careful | Time in. Minut 
arrangement and adjustment of over-lapping beams in | 
order to obtain uniformity of heating and considerable | electric tungsten-lamp tunnel in dotted lines. The 
stress is laid on the importance of getting the right | jower curve in each group is for white paint, the middle 


configuration of unit for a particular job. For gas! curve for blue paint and the upper curve for black 
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sources, practical experience has shown that a unit with paint. In Table V is compared the time, in seconds, 
large radiating surfaces of two semicircular sections 
facing each other having a radius of 16 in., gave excel-  . hl a 
lent results on thin metal sheets 2 ft. square, on metal | ~ Piaget 
cans 2 ft. high, 1 ft. 6 in. wide, and 6 in. deep, and on Gas Tunnel Electric Tunnel 
heavy tapered castings of cylindrical shape | ft. in a ee ee . met! ES £5. 
length and a maximum diameter of 4 in. White 175 270 

= certain types of work where the objects may be Blue 165 180 
irregular in shape and thickness, and there is little | Black 150 150 
margin between the drying temperature and the spoiling | altace aa . ‘4 
temperature of the paint, it may be desirable to take TABLE V 
advantage of a variation in radiation intensity over | —-—-—-———————" a ome 
different parts of the object or it may be necessary to | Glossy black er Mat Mask bo 
produce a high overall radiant intensity for heating up, " - = : = -~ 
and a lower radiant intensity to maintain a temperature red 75 green 67 
obtained quickly by the high intensity. The electric | green 75 _ «i 70 


type of unit can readily obtain local variations in | ” 
intensity by adjustment of reflectors and spacing of the | — —— — - 
small units, but it is a matter of adjustment by a skilled | for a painted steel plate, 18 S.W.G., to reach 300 deg. F. 
person to obtain such results. A less drastic change in | for similar paints from the same manufacturer, but of 
intensity can be obtained on a gas-heated unit by | different colours with a gas medium-temperature tunnel 
modifying the surface temperature of the unit, either in | at 685 deg. F. am 

a vertical plane or a horizontal plane as required, which | Gas-Operated Infra-Red L nits.—It is an easy matter 
is an easy matter in the initial design of the unit. It is| to obtain direct gas-heated radiating sources of any 
also easy on a gas-fired unit to lower the gas rate and | reasonable shape operating at temperatures up to 
hence the average surface temperature and radiant in- | 2,000 deg. F., and the choice will depend on the nature 
tensity of a whole unit or a section of a unit, while local| of the particular problem. Experience with two 
changes in emissivity can be achieved by painting the | types of unit will be quoted : (1) A medium-temperature 
normally black surface with heat-resisting aluminium | unit giving a large surface area at about 650 deg. F. 

paint. j (2) A high-temperature unit giving a smaller area at 

The absorption of radiation by a surface depends on | about 1,600 deg. F. A description of the units, and 

the emission spectra of the radiation and the charac- | the results of tests using them, show what is being 

teristics of the surface ; if the surface is painted, then | done and what can be done by gas. The radiating 

the absorption characteristics of the paint, i.e., the | source of the medium-temperature unit is a blackened | 
vehicle and the pigment, generally play the most | steel sheet at an average temperature of about 650 deg. 
important part in determining the degree of absorption | F. The radiating source almost surrounds the object 
obtained. All the practical sources of infra-red sug-|to be heated, leaving space only for the conveyor 
gested at the moment have a continuous type of | equipment necessary to pass articles through the unit. 
spectrum, although the energy emitted will reach a/ One type of unit, shown in Fig. 2, consists essentially 
peak at a wavelength depending on the temperature of | of two similar half sections facing each other. Each 
the source—the higher the source temperature the | section consists of a front steel sheet a about 5 ft. long 
shorter the wavelength at which this peak will occur. | by 3 ft. wide, curved to form the greater part of a 
Maxted discusses the effect of wavelength on absorp-| semicircle of 16 in. radius. Behind the sheet is an 
tion by different pigments and different vehicles in | insulating refractory back 6 giving a tapered space c 
considerable detail. Paints differ so much in com- | between sheet and refractory of 3} in. at the bottom 
position that it is unwise to make general statements | to } in.‘at the top. A bar burner d with standard 
on the difference between the degree of absorption of | luminous jets is at the base and products of com- 
infra-red rays from sources at 600 deg. F., 1,600 deg. F., | bustion pass up the tapered space and are further 
or the tungsten-filament lamp at 4,000 deg. F., although | restricted at the top to give a CO, content of about 
it would be expected that pigments of different colours | 8 per cent. In order to obtain uniform heating of the 
would show a smaller variation in absorption when the | sheet it is advisable to protect the bottom quarter of 
lower temperature sources are used. Asanexample of this, | the inside of the sheet by an inner sheet giving a sealed 
in Table IV and Fig. 1 the times of heating up of identical | air space of about } in., and to rib the top quarter of 
18 S.W.G. sheet metal plates are compared, the times | the front face of the refractory back or the inside of 
being those, in seconds, in Table [V and in minutes | the sheet with ribs in. deep, and spaced 1} in. 
in Fig. 1., required for the plates to reach 300/ apart, in order to increase heat transfer at the top. 
deg. F. when using a white, blue and a black heat-| The gap ¢ between the sections is for the admission of 
transformable paint subjected to sources at 650 deg. F.,| conveyor gear. In operation, the units are placed 
and 4,000 deg. F., all giving the same flux density. | facing each other, and any length of tunnel can be 
The curves from the gas medium-temperature panel | formed by placing a number of units side by side. One 
are shown in full lines in Fig. 1, and those from the | pair of experimental units is shown in Fig. 3, opposite. 
The figures given below were obtained on a single pair 

















* Paper read before the Institute of Fuel at Birming-| of units only 3 ft. wide, and would be improved for 
ham on Wednesday, July 21, 1943. 


Abridged. 
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of each zone. 





thermocouple 





Position. 


Centre 
Centre 
Centre 


Centre displaced 
1 


laterally 


Centre displaced 1 ft. up 


Centre displaced 


Centre displaced 1 ft. up 
and 1 ft. laterally 
Centre displaced 1 ft. 


down 


Centre displaced 1 ft. 


with the panel. 





The radiant flux falling 


leads. 
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much smaller although, as far as possible, end losses 
were reduced by using reflecting sheets of aluminium 
foil. The gas rate per foot run will be substantially re 
duced for a longer tunnel. The heat balance is approxi- 
mately as follows: Forward useful radiant heat, 50 per 
cent. ; convected heat from front panel, 15 per cent. ; 
heat in flue gases, 25 per cent. (flue temperature 680 deg. 
F. average ; CO,, 8 per cent. average) ; 
back and structure, 10 per cent.; gas rate, 220 cub. 
| ft. per hour per 3 ft. run of double panel. During 
actual paint drying tests the air temperature as measured 
by suction pyrometer was 25 deg. F. above the outside 
air. The surface temperatures on the radiating face 
of the panel were measured by thermocouples of 
chromel-alumel bolted on to the surface and blackened 
The surfaces were divided into nine 
zones of equal area and readings taken at the centre 


heat loss from 


on a vertical 


Plane between the two panels was measured by means 
of a water-flow calorimeter shown in Fig. 4, opposite 
This had lamp-black front and back surfaces, indicated 
by hatching, and all other surfaces and edges protected 
by aluminium foil. The panel was 6 in. square. The 
water from a constant-level tank entered at a and left, 
at 6, to the measuring tank. The lines ¢ indicate th: 
The total flux measured qt the 
centre was 2,900 B.Th.U. per square foot per hour 
falling on each side of the calorimeter—this is equi- 
valent to 6 watts to the square inch on each side. 

With such a small unit it is pointless to measure 


TaBLe VI. 
| Relative 
Angle Flux 
| Density. 
J 
. aeons be 
--| Vertical .. he } 100 
.-| Horizontally upwards 96 
..| Horizontally downwards | 96 
1 ft. | 
2 Vertical .| 95 
Vertical . a | 90 
1 ft. up | Horizontal | 85 
Vertical | 95 
Vertical 97 
Horizontal i) 


own 


Centre displaced 1 ft. 





down and | ft. laterally| Vertical 


| 105 
' 


lateral variations in flux density as these variations 
will be smoothed out on the greater part of a tunnel 
of reasonable length. Relative flux densities have 
been measured on the centre line of the panel by 
means of a | ft. by 1 ft. steel plate painted black on 
one side, and covered with Alfol on the other. The 
panel was placed vertically at dead centre and then 
displaced 1 ft. towards the panel face, then placed 
horizontally upwards and horizontally downwards at 


the centre point. 


Measurements were then taken at 


the centre of the panel, 1 ft. above the centre, and 
1 ft. below the centre, both vertically and horizontally. 


| longer lengths of tunnel in which end losses would be | The readings are given in Table VI. 





The variations 
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could be smoothed out by slight modifications in 
design, but this did not prove necessary in drying 
paint on metal surfaces. The surface temperatures of | 
the panels were measured when heating up as follows :— | 
Time to 50 per cent. of ultimate temperature, 2} 
minutes ; time to 75 per cent. of ultimate temperature, 
6 minutes ; time to 90 per cent. of ultimate tempera- 
ture, 20 minutes. The spectra will be for all practical 
purposes identical with that given by a black body 
radiating at 650 deg. F. The peak emission will be at 
50,000 Angstrém units, and the normal type of con- 
tinuous spectrum will be obtained. There will be no 
radiation in the visible spectrum, and the greater part | 
of the energy will fall between 20,000 and 200,000 
Angstrom units. 

Some practical test results are given in Tables VII 
and VIII. In Table VII, the figures relate to the 
heating of sheet-metal plates 12 in. by 5 in. by 6 S.W.G., | 
and 12 in. square by 22 S.W.G. In Table VIII, the} 
data relate to a casting weighing 15 lb. and having a | 
surface area of 0-9 sq. ft. 

Three examples of practical paint drying tests are | 
here given. (1) High grade white heat-transformable 
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22—undercoat and finishing coat. (2) Buff heat- 
transformable paint on a 19 S.W.G. steel petrol can 
with handles and filling cap—overall size 18} in. high 
by 13} in. wide by 6 in. deep. (3) Varnish on a 15-Ib. 
cylindrical casting with tapered top—overall length 
12 in., maximum diameter 4 in., wall thickness 4 in. ; 
the casting was open at the bottom and closed at the 
top. 

(J) White heat-transformable paint on 22 S.W.G. 
sheet steel:—The priming coat was properly dried 
after 3 minutes in the unit. The finish was overstoved 
in 5 minutes. The finishing coat was properly dried 
in 1} minutes. In 2} minutes there were signs of 
slight deterioration in the high gloss of the finish., In 
a direct-fired convector oven a temperature of 590 
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coat. (2) Buff heat-transformable paint on a 19 S.W.G. 
petrol can :—The panels were at an average tempera- 
ture of 650 deg. F. The paint was satisfactorily cured 
| in 5 minutes with the can hung upside down, and there 
| was no softness at re-entrants by the filling cup or 
shadowed parts of the handles. There were signs of 
spoiling of the paint after 6 minutes. In a direct 
| gas-fired convector oven the air temperature needed 
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TaBLe VII. 
} | 
| Time. 22 8.W.G. 6 8.W.G. 
ins 
Deg. F | Deg. F 
0 second 70 70 
10 seconds 140 = 
So 175 85 
30 - 240 100 
aS  « 300 114 
6 Cs, 335 130 
1} minutes 390 160 
2 - 410 195 
2 i 425 225 
3 : 430 | 250 
ob - 290 
6 ‘ — 344 
5 as — 390 
10 on | - 417 
' 
TaBLeE VIII. 
| Time. | External Temperature. 
| 
Deg. F 
O minute 70 
5 minutes 160 
10 = 210 
15 = 260 
20 = 295 
30 355 





to dry the paint in 4 minutes was 590 deg. F. with the 
| can exposed to the wall, or 710 deg. F. with the can 
| protected from radiation. In a direct-fired oven at 
| 350 deg. F., with the can shielded from radiation, it 
|took 30 minutes to dry the paint. (3) Protective 
oxidising type varnish on a 15-lb. casting :—With the 
panels at an average temperature of 650 deg. F. the 
| varnish was cured in 45 minutes, and was spoiled by 
| scorching in 50 minutes—the varnish not being des- 
| troyed but too dark in colour for the particular purpose 
required. A convector oven at 350 deg. F. took 120 
minutes to cure the varnish. 

The high-temperature gas-fired infra-red unit is 
similar to the medium temperature unit, but has a 
much higher flux density and gives some radiation in 
the visible part of the spectrum. One such unit is the 
surface combustor in which an air-gas mixture is burnt 
flamelessly on the surface of a porous refractory panel. 
It gives a brilliantly incandescent evenly hot surface, 
while it can be made in any suitable size or shape and 
give flux densities up to 40,000 B.Th.U. per square foot 
per hour if the object is completely surrounded by the 
combustion surface. Experience has been gained on 
an alternative type of panel unit giving a maximum 
flux density of 25,000 B.Th.U. per square foot per hour. 

The front face of the panel consists of vertical rods 
of refractory material spaced in front of a refractory 
beens The space between the rods and the back is 





refrigerator paint on a steel plate 1 ft. by 1 ft. of S.\W.G.! dry the primer, and 16 minutes to dry the finishing | of the panels on to a skeleton framework. The flux 


deg. F. was needed to dry the primer in 3 minutes, | tapered and products of combustion pass up this space 
and the finishing coat in 1} minutes, when the plate | from a luminous bar burner. The resulting panel has a 


| was exposed to the walls of the oven. When the plate: vertical face and an effective radiating area of 104 


was protected from wall radiation by polished alumi-| sq. in. These panel units are normally operated verti- 
nium plates the corresponding temperatures were | cally, but can be used either upwards or downwards 
720 deg. F. for the primer, and 700 deg. F. for the | until the angle is within 15 deg. of the horizontal when 
finishing coat. A convector oven at 350 deg. F. with | facing downwards or 45 deg. when facing upwards. 
the plates shielded from radiation took 30 minutes to | Tunnels can readily be constructed by fitting a number 
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the water-flow calorimeter, was 20,000 B.Th.U. 
hour. 


4 


between 15,000 and 60,000 Angstrém units. 
some radiation in the visible spectrum. The radian 
efficiency is approximately 55 per cent., and the total 


The peak emission occurs at about 20,000 | 
Angstrém units; the major part of the energy is radiated 
There is | 


PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 


PUBLISHED UNDER THE ACTS OF 1907 TO 1939. | 
t | Th 


¢ number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 


radiant heat output of a single panel is about 18,000 | Where inventions are communicated from abroad, the 


B.Th.U. per hour. This type of panel has proved | : 
useful for preheating heavy castings, Monolising, and | ‘ “Oni 


also for heating liquids flowing through glass tubes. | 
The 15-lb. casting referred to in Table VIII was raised 
from 70 deg. F. to 350 deg. F. in 4. minutes as com- | 
pared with 30 minutes using the medium-temperature 
panel—this result was obtained using only a single | 
pair of panels, which resulted in abnormally heavy end 
losses. Fig. 5, on page 299, shows the unit applied to 
heating acids in tubes; in these conditions over 80 per 
cent. of theincident radiant heat is absorbed by the acid. 

The electrical industry in this country has stan- 
dardised on a special tungsten-filament lamp, and uses 
parabolic reflectors to direct the radiation on to the | 
object to be heated. In order to get the necessary 
flux density a tunnel or trough lined with parabolic 
reflectors is normally used. The distances apart of the 
bulbs, the angle, spacing and distance of the reflectors, | 
must be very carefully worked out even to get a uniform 
intensity on a central plane. With clean reflectors a 
radiant heat emission from the unit is claimed as 
about 80 per cent. efficient. Such tunnel units in 
practice need considerable skill to determine and | 
obtain the particular configuration of reflectors re- 
quired, while the need for heavy switchgear and 
ventilating hoods to remove solvent vapours means | 
that in practice the tendency is to make a permanent | 
fitting of the configuration and position of any installa- 
tion. Flexible leads do, however, enable the panels | 
to be moved sufficiently to give proper access for 
maintenance. The maximum flux density claimed is | 
10 watts per square inch on the working plane, i.e., 
5 watts per square inch on each side of a panel at the 
centre of the unit, and the normal flux density used in 
practice is two to three watts per square inch. The 
peak of the emission spectrum is at about 12,000 Ang- 


| These electrodes are of nickel. 


Names, etc., of the Communicators are given in italics. 

8 of Specifications may be obtained at the Patent 

ice Sales Branch, 25, Southampton Buildings, 
Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* Sealed *’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 


Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 
551,772." Apparatus for Testing Electrical Equipment. 


Oct. 8, 1943. 


PUMPS. 
| 


552,299. Multi-Stage Compressor. H. R. Ricardo, of 
| London. (6 Figs.) September 29, 1941.—The invention 
is a multi-stage compressor of the reciprocating type « 
bined with an internal-combustion engine to give a ¢om.- 
pact and efficient unit. The engine crankshaft is three 
throw with the two cranks A! and A* of the power cylin- 
ders at 360 deg. and the intermediate crank A° at 
180 deg., the latter driving the piston of the first stave of 
the compressor. Between the power cylinders lies the 
cylinder of the first stage of the compressor, and at one 
end of the crankshaft is mounted a centrifugal gover: 
On the other end is a gear wheel which drives a second 
crankshaft H at half speed. The latter has two cranks 
H' and H?® and also carries the inlet and exhaust can. J, 
The engine operates on the four-stroke cycle. To facilj- 


me 





Crypton Equipment, Limited, of Bridgwater, and E. T. L. | 


Helme, of Bridgwater. (4 Figs.) January 10, 1942.— 
The invention is a spark measuring apparatus for testing 
electrical equipment, such as high-tension coils or com- 
ponents of internal-combustion engine ignition equip- 
ment. The main electrode is connected to the high 
tension terminal of the equipment and is mounted on 
dielectric material of high resistivity, so that the high- 
voltage surge causes a spark discharge from the end of 
this electrode to the end of the second main electrode 
which is connected to the body of the equipment or 


| other return path to the high-tension coil of the equip- 


ment, completing a circuit. The air gap between the 
respective ends of the main electrodes is variable as a 
means of adjusting the resistance in the circuit. The 


apparatus includes a high-tension electrode A, a static- | 


| discharge electrode B and an earthed main electrode C 


movable towards and from the other main electrode A. 
The main electrode A 
is secured to a bracket which is adjustable in a horizontal 


| direction by nuts and washers on an insulating panel FE. 


while the static-discharge electrode is similarly secured 
direct to the panel at right angles to the electrode with 


tate starting, the cylinder of the first stage is provided 
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strém units, and the greater part of the energy falls 
within 7,000 and 25,000 Angstrém units. 

When considering the installation of infra-red gas | 
units the following points should be borne in mind :- 
(1) There are no reflectors to keep clean; (2) the 
general construction is very robust and simple, giving 
a long life and freedom from maintenance troubles ; 
(3) it is easy to obtain an even distribution of radiation ; 
(4) it is easy to construct the units in different sizes 
and shapes ; (5) the range of flux density is very much | 
greater; (6) it is easy to reduce the flux density | 
steadily by turning down the gas; (7) the emission | 
spectrum is such that the effect of paint colour is | 
generally less marked than for the electric system ; 
(8) the capital cost is much less; (9) in running cost, 
gas at 9d. a therm compares with electricity at $d. a 
unit; (10) the space occupied will normally be less ; 
(11) no heavy and elaborate switchgear is needed. 

There are many industrial processes for which radiant 
heating or infra-red offers a substantial advantage over 
convectional heating methods. Since radiant heating 
and infra-red heating are identical and industrial gas 
appliances have made considerable use of radiant | @ fixed air gap, the amount of which may be adjusted. 
heating, the engineer should appreciate the uses of | The panel E is mounted on a frame in which is mounted 
infra-red. The gas industry has available methods of | @ cylinder G. Within the cylinder is a plunger with a 
providing radiant heating which, because of their | rounded end. On the piston is mounted the other main 
advantages in range of intensity, simplicity, ease of | electrode C, a spring interposed between a bushing K 
application, maintenance, capital, and operating cost, | on the frame and the plunger acting to press the elec- 
offer opportunities for extensive development in indus- | trode C away from the electrodes A and B. On the 
trial heating processes. It is important, however, to | frame is rotatably mounted a spindle L on which is 
use infra-red heating for its proper purpose and not to | secured a cam M to co-operate with the stem of the 
attempt to use it where convection heating would be| plunger. On the spindle L is provided an adjusting 


its point at, say, 05 mm. from electrode A, providing 
&- 
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preferable. 

Any process which can be carried out in a short time 
at a high temperature instead of in a long time at a 
low temperature is particularly suited to the applica- 
tion of infra-red rays. It is important that there should 





knob N with a pointer and associated therewith is a 
calibrated scale. The cam M is spring-loaded to prevent | 
alteration of the setting due to vibration and is| 
contoured so that a given movement of the spindle in| 
angular degrees causes the electrode C to move in a} 





| straight line to a corresponding extent, this relationship | 
on any part of the object to be heated, and also that | of respective displacement remaining a constant over 

objects given the same treatment should be of reason- |any part of the total range of displacement. 
ably similar weight, surface area ratio, and reasonably | scale is engraved with divisions representing linear 
symmetrical in shape and uniform in thickness. It is a | measurement and is calibrated and spaced so as accurately 
matter of trial to find out to what extent conductivity | to indicate the change in length of air gap resulting from 
of the material will smooth out temperature gradients | any rotational movement of spindle and pointer. Thus, 
due to variations in local shape and thickness. Prac- | for example, if 15 deg. rotation of the knob N clockwise 
tical experience shows that radiant heating can be | causes the cam M to raise the plunger through 3 mm. 
applied successfully to many conveyor ovens used for and shorten the air gap by this amount, a similar rotation 
paint and other drying processes, but is normally anti-clockwise will result in the lengthening of the air 
unsuited to the batch type of oven. It has also become | gap by alike amount. Moreover, this ratio of 15 deg. to 3 
clear that the possibility of increasing the normal | mm. will apply in any section of the range of movement. 
temperature of convector ovens should be considered | When the spindle L is turned to shorten the air gap the 
as a method of speeding up the drying of paint; | rising contour of the cam urges the plunger away from 
care must be taken, however, to avoid spoiling of | the spindle centre and compresses the springs, while 
articles unshielded from the walls of the oven. Finally, | turning the spindle L in the opposite direction results 
it should be remembered that the choice of the best | in a falling contour and the pressure of the spring causes 


be the minimum “ shadowing ” from the radiant heat 


type paint may be of fundamental importance in dealing | the plunger to follow towards the spindle centre. 
| (Accepted March 9, 1943.) 


with a paint drying problem. 


| with a poppet valve in the head, the valve being normally 
| held on its seat, but by means of a hand lever it can be 
| lifted to prevent compression as the crankshaft is rotated. 

The cylinders P, Q and R of the higher stages lie to one 
| side of the first-stage cylinder. The valves N, O of the 
| first stage are piston valves and are arranged co-axial 
| with the pistons P', Q', to which they are coupled by 
|rods S,T. The suction valve N is thus connected to the 
| piston P! of the second stage, while the delivery valve 0 
| of the first stage is connected to the piston Q' of the third 
| stage. The piston R! of the fourth stage is constituted 
| by a plunger extension of the second-stage piston P’. 
| The valves of the cylinders of the second, third and 
| fourth stages are automatic. (Accepted March 31, 1943.) 


MISCELLANEOUS. 


552,542. Rubber-Calender Bearing. David Bridge and 
Company, Limited, of Castleton, and J. Brown, of Castle- 
ton, Lancs. (4 Figs.) February 12, 1942.—The bearing 
is designed to overcome the difficulty usually found in 
rubber mixers and calenders that, in passing unusually 
hard or heavy masses between the rollers, the bearing 

| blocks for the back or anchored roller develop very con- 
siderable heat and soon become unsatisfactory while the 
bearing blocks for the front roller do not develop undue 
heat. The cap B is an easy fit on the frame A. The 
| front (adjustable) roller a runs in a bearing block with 








Thus the | 


) 





| 


the usual brasses. Each bearing block can slide laterally 
| between the slide c' and the cap B. The back (anchored) 
| roller b runs in bearing blocks 6'. On the rear face of 
| each bearing block 5' is a rounded plunger c which is let 
into the block. This plunger bears on a rubber com- 
position block d located in a cavity in the cheek of the 
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{ (ss2.600) 





frame A. Two horizontal tie-bolts anchor the bearing 
blocks b' to the cheeks of the frame A and are located 
| off-centre from the resilient block d. They provide 


|} adjustment of the back roller b. The tie bolts e are 

located in tapered passages in the frame A, the ends of 
the tie bolts projecting from the rear face of the frame 
j}and carrying strong spring washers and lock-nuts. 
| (Accepted April 13, 1943.) 
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ELECTRICAL TUBE 
GAUGE. 


By E. Fawssert, M.1.E.E., F.C.G.I. 


[HERE are many possible applications to-day, 
ranging from aircraft to power stations, for a simple 
.pparatus for measuring the internal diameter of 
long tubes, and it is the purpose of this article to 
describe the development and employment of such 
in apparatus, capable of being used by semi-skilled 
labour, particularly women, in quickly checking 
the internal diameter of air-heater tubes in position. 
One of the troubles associated with boiler-house 
operation where banks of air-heater tubes are 
employed is variable corrosion of the tubes. The 
flue gases pass up inside the tubes, and at some 
point related to the temperature they cause corro- 


AN 


sion, usually over a small part of the total length ; | 


but all the tubes do not behave alike, even in one 
baffle group, it being common experience that when 
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limits, namely, +1 per cent., imposed by British 
Standard Specification on the external diameter. 
This same British Standard Specification allows 
large tolerances in thickness, so that the permitted 
initial internal diameter may vary between rather 
wide limits; consequently, a measurement of 
internal diameter in position does not give a very 
close guide to the wastage from the thickness of the 
tube when new, but it does give very closely the 
remaining thickness as a minimum related to the 
minimum permitted external diameter, with the 
knowledge that the thickness may be greater, up 
to 1 per cent. of 24 in., but cannot be less. 

Two schemes have been developed for taking 
micrometer measurements of the tubes progressively 
throughout their length when in position in the 
heater. The first employs a straightforward, 
purely mechanical, micrometer having a geared 
dial scaled with large “town clock” divisions, 
readable at some distance. This is illuminated by 
a small lamp, screened from above, and so can be 


| read direct for some considerable way down, and 


some begin to fail others remain almost as new. | thereafter by making use of a small pocket telescope. 
Consequently, if no means is available for gauging | This is a very accurate method, but it suffers from 
tubes in position throughout their length, there is| one or two disabilities which have led us to prefer 





arranged for a primary supply at standard frequency 
of either 100 volts or 250 volts at will, the current— 
say, 1 ampere—being held at a given value by means 
of a variable resistance in series. The transformer, 
ammeter, control rheostat, and voltmeter are 
mounted in a small case with suitable plug con- 
nections, as shown in Fig. 1, herewith, and the 
micrometer itself is contained in a brass cartridge, 
24% in. in diameter, suspended by a 30-ft. length of 
cab-tyre flex on which every foot is marked by a 
ring. Figs. 2 and 3 show the mechanism of the 
micrometer in two planes at right angles, and the 
details of its construction are illustrated in Figs. 4 
to 6, on page 302. The relation between volt- 
age and internal diameter is not a straight line, 
as is shown in Fig. 9; the sensitivity increases as 
the diameter becomes reduced, which is a distinct 
advantage. The instrument can be calibrated to 
read in diameters if preferred, rendering reference 
to a curve or table unnecessary. Provision is made 
in the design (which is the subject of British Patent 
No. 6739-1943) for taking up any wear, so that cali- 
bration can be maintained by a simple adjustment. 
In ordinary commercial use, to check the state 
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no alternative, when a number have failed, to re- 
tubing the whole heater, whereas in fact a large 
number of the tubes so replaced may be good for 
much longer service. A typical heater contains 
approximately 1,000 mild-steel tubes, fairly closely 
packed in the casing, and usually about 2} in. in 
diameter with a nominal thickness when new of 
10 or 11 S.W.G. They may be 26 ft.long between 
the tube plates—too long to be sighted to the bot- 
tom without aid—and, of course, are completely 
inaccessible from the outside. 

The thickness of the tube wall cannot be measured 
directly, but it can be arrived at indirectly in at 
least two ways: either by measuring some electrical 
or magnetic property which is a function of the 
thickness, or, knowing the external diameter within 
close limits, by subtraction of the measured internal 
diameter. The first of these methods attracted us 
when we began to investigate the matter; par- 
ticularly, a scheme for measuring the added watts 
supplied to a coil inside the tube due to the losses 
in the tube wall, which could, therefore, be a 
measure of the thickness, and independent of any 
surface contact troubles. Low frequency—say, 
20 cycles—was found to be necessary for successful 
measurement of this kind, however, and the im- 
practicability of this for everyday use by semi- 
skilled labour (which was our goal) put it out of 
court. We therefore turned to the direct measure- 
ment of internal diameter, bearing in mind the close 














the alternative. It is, for instance, very good for 
just a few readings on suspected tubes, but if 
employed for a whole series, is very trying to the 
eyes, so that there is a possibility of wrong readings 
because of fatigue. It may be noted here that to 
explore completely such an air-heater as is indicated 
would require 25,000 readings if every tube were 
gauged at intervals of one foot. 

The second method, which has proved so quick 
and successful as to be the real inspiration of this 
article, is electro-mechanical and very simple. 
Nothing more is involved than obtaining an in- 
dication, by means of one of the modern sensitive 
rectifier-operated voltmeters, of the voltage in- 
duced in a small coil on an armature moving in and 
out of the gap of an electromagnet supplied with a 
known current, the armature being connected by a 
simple lever to a gauging roller supported on a 
“ cartridge,” free to slide up and down inside the 
tube. The armature moves parallel to the sides of 
the U-shaped electromagnet, and so embraces a 
widely varying flux according to its position. A 
10-volt instrument has a resistance of 10,000 ohms, 
can be located at some distance from the scene of 
operations, and requires no more than 2-5 milli- 
watts to deflect it to half-scale. This corresponds 
to a fairly bad tube, the voltmeter reading zero, 
or nearly so, for a tube “as new,” and nearly full- 
scale for one reduced to paper thickness. The 





electromagnet is fed from a small transformer 





of a heater at times of overhaul, the cartridge is 





Fig. 2. Fie. 3. 


rapidly lowered down the selected tube and the 
maximum voltage is noted. If no appreciable 
voltage is indicated—as will probably be the case 
in a proportion of the total number of tubes, depend- 
ing on their age—the tube under examination can be 
at once marked off as sound. If an appreciable 
reading is obtained, the worst points, probably not 
extending over more than 4 ft. of the length, can 
be logged within one minute, or a complete chart, 
from top to bottom, with readings at every foot, can 
be obtained in three minutes. This would mean 
at least 50 hours’ work, completely to explore and 
log every tube, but in practice so many tubes show 
no damage that the bad spots only can be located 
in from one to two days’ work. 

Test results are shown, in Figs. 7 and 8, on page 
302, of work done with the instrument at a power 
station of the North-Eastern Electric Supply Com- 
pany, Limited, to whom the author is indebted for 
permission to publish this description. Fig. 7 is 
an elevation and shows clearly how, in general, the 
trouble is at the same distance from the air entry 
throughout, at a flue-gas temperature of approxi- 
mately 320 deg. F. Fig. 8 shows the detail ex- 
amination of 13 rows of 17 tubes each, the rows 
adjacent to those tested in each case being very 
similar in characteristics; the rows examined are 
indicated by arrows on the left. These measure- 
ments were made on a boiler which was overdue for 
overhaul, a very considerable number of the tubes 
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MEASUREMENT OF THICKNESS OF AIR-HEATER TUBES. 
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having been holed and plugged. Even so, it will , efficient at a minimum of expense in tubes. It has 
be noticed that, in rows 6, 11, 16, 26, 36, 41, and 46, | been suggested that scale in the tubes may vitiate 
there are still some quite sound tubes, not exceeding | the value of the readings obtained, but this has not 
2-325 in. in internal diameter—that is, almost 0-1 in. | been our experience ; in such cases, there is usually 
thick, the original thickness being ll S.W.G., or | a sudden reduction in diameter which gives warning 
0-116 in. ; so that the wastage in these tubes, at the | that the tube needs further inspection or cleaning. 

end of the life of very many of the other tubes,| The author gratefully acknowledges the close 
has not exceeded 20 per cent. of the original thick-| collaboration and great help of several members 
ness. It will be evident that an examination in| of his staff; in particular, the assistance of Mr. 
detail at an earlier stage would show which tubes | P. G. Lloyd, who devised the mechanical gauge and 
were on the point of failure, so that these could be | undertook all the detail test work on site, and of 
replaced ; then, at the next overhaul, those in the | Mr. T. C. Richardson, who was responsible for the 
next worse category would become due for replace- | actual design and construction of the electric gauge 


ment, Thus, the heater could be maintained fully | to the basic principle suggested. 
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THE INSTITUTE OF MARINE ENGINEERS.—The Council 
of the Institute of Marine Engineers have arranged to 
re-open the reading room at the Institute’s premises at 
85, The Minories, London, E.C.3, and it is hoped that the 
room will be available shortly. 


RUBBER PRODUCTION IN MEXICO.—Mexico is now in 
search of natural rubber to supply the native manufac- 
turing industry and hopes to achieve an output of 
plantation rubber that will cover her own needs and 
provide a surplus for export to the United States. 
Mexican tyre and other rubber factories, it is estimated, 
require about 4,500 tons of natural rubber annually. 
Formerly, most of this was imported from the Far East, 
although the tropical areas of southern Mexico are con- 
sidered well suited for growing rubber trees. Mexico has 
the beginnings of a plantation industry, and experi- 
mental efforts in this line are being aided by the United 
States Department of Agriculture, which has provided 
seeds for superior high-yielding trees. Near E] Palmar, 
in the state of Santa Cruz, the Mexican Government has 
2,500,000 young rubber trees, which eventually may 
provide 12,000 tons to 15,000 tons of rubber a year. 
Since it takes five years to ten years to bring the rubber 
trees into full production, Mexico is looking to the quick- 
growing guayule plant and to the wild rubber trees of the 
tropical forests, together with such rubber products and 
raw materials as can be obtained from the United 
States. The remnants of old plantations, established 
many years ago, are also yielding a little rubber. 
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THE SIMPLE TRUSSED 
BEAM. 


By J. J. O’Donovan, B.Sc. (Eng.), 
A.M.1.C.E.1. 


SHortty after the end of the last war, while 
serving in India, the writer was compelled by the 
shortage of steel to use trussed beams for a structural- 
engineering job. As steel is again in short supply, 
it may be necessary to use more trussed beams in 
this country; and, as many engineers have not 
made a study of statically indeterminate structures, | 
they may be obliged to resort to approximate | 
methods of calculation. In such circumstances, the 
following description of the method of calculation | 
used by the writer, with the accompanying worked | 
example, may be of service. 





| 





The simplest form of trussed beam is shown in 
Fig. 1. A B is a continuous beam; C D is a strut, 
braced to the ends, A and B, of the beam, by the | 
ties AD and DB. If the continuity of the beam | 
at C be taken into account, there is one redundant 
member, and the frame is statically indeterminate, | 
ie., the forces in the members cannot be arrived at | 
by the methods of simple statics. Unfortunately, | 
such problems are usually solved by a method 
which does not allow the calculator to visualise 
the procedure, step by step, and he is, therefore, | 
liable to look on it as something of a “‘ wangle ”’ | 
or mechanical device for obtaining results. It is | 
hoped that the solution for the trussed beam, set out | 
below, will be found not to suffer from this handicap. | 


If ACB be a continuous beam of two equal | 
spans, AC and CB, each of length 1, carrying a| 
uniformly-distributed load of w per foot run, then, | 
if A,C, and B are on the same level, the bending | 


moment diagram will be as shown in Fig. 2. Here | 

wl? 

E E’ F F’ = If we use the method of 

| 

characteristic points, PN, the height of the| 
wl? 

characteristic point P above AC B= ID: 

; 2 wl? ; aie 

CC’ ‘ 5 "-; and AC’ Bisthe base line. Now, | 


if the support C should sink by an amount 3, the | 
new position of the base line can be found by 


: 2E18 —_ 
lowering P by an amount— a to P,, and drawing | 


| 


the base line through P,. 

In the case of the trussed beam the load tends to 
cause the beam to deflect downwards, the amount 
of the deflection at C, when the strut is removed, | 
being, say, A. 

The upward thrust of the strut tends to cause | 
an upward deflection at C of, say, 6,. If A = 6, 
then the supports A, C, and B are on the same | 
level. But the strut shortens, due to the force in it, | 
by an amount, say, 5,; and the point D sinks 
an amount, say, 5,, owing to the downward foree 
exerted on it by the strut. Obviously, A = 8, + 
8, 4- 45, i.¢., the support at C is lower than the end 
supports by an amount 5, + 4,. We cannot arrive | 
at the values of 5, and 4, directly, but we can find 
8,, 5, and 4, in terms of R, the force in the strut. 
Putting 6, = a R, 5, = OR, and 4, = cR, 


A 


-at+b4+e 


| 
| 


A R (a+6+c),orR 





Having found R, we can easily find the values of 
5, and 4,. 

The method may be illustrated by the following 
example: A trussed beam of 20-ft. span carries 
a uniformly distributed load of 0-4 ton per foot | 
run. The beam is of wood, 9 in. by 9 in. in section ; | 
the central strut of cast iron, 2 ft. long and 24 sq. in. 
in sectional area; and the tie-rods, which are of 
wrought iron, are 10-2 ft. long and | in. in diameter. | 

The values of E are 12,000 tons, 6,000 tons and 
600 tons per square inch for wrought iron, cast iron, 
and timber, respectively. It is required to find the 





| 


forces in the strut, ties, etc. 

It is obvious that the force in C D is compressive. 
Imagine C D removed, and its place taken by two 
forces, R, one acting upwards on the beam at C, 
and the other downwards on the ties at D. The 
strut having been removed, the uniformly distri- 
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buted load will tend to cause a deflection, at C, of 
4 5wl 5x 0-4 x 240 x 12 








384 EI 384 x 12 x 9 x # x 600 
= 4-3896 in. . (1) 
The force R, acting upwards, will tend to cause 
an upward deflection, 3,, at C such that 
3, = Re RK x 240° x 12 
‘+ 48 EI 48 x 600 x 9x9 
The compressive force in the strut will cause it 
to shorten by an amount, 
Ri Rx 2 
AE 24 x 6,000 
The force R acting downwards on the ties at D 
will give a space diagram as in Fig. 3. Fig. 4 is 
the corresponding force diagram, the length 1, 2 
being made to represent R to any convenient 
scale. From this, it is seen that there is a com- 
pressive force of 2-5 R in the beam, and a tensile 
force of 2-55 R in each of the ties. 


Fig.1. 


=0-8779R (2) 





8, = 0-000167 R. (3) 





A c B 
ia ee, el 
D 

“—" ; 
Fig2. , . 
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The compressive force of 2-5 R in the beam will 
tend to cause it to shorten by an amount 

_ 2-5 R x 240 

al 9x 9 x 600 

and the tie will lengthen by an amount 

2-55 R x 122-4 

0-785 x 12,000 

We can now find the deflection of D by a Williot | 

diagram. In Fig. 5, lay off 0, 1 = half the shorten- | 

ing of the beam, = 0-00617 R, horizontally, to any | 

convenient scale; and 0,2 = lengthening of tie 

- 0-03314 R, parallel to AD; and and draw lines 

perpendicular to 0, 1 and 0, 2, to meet ata. Then 

the vertical deflection of D below A is equal to la, 


= 0-012345 R, 


= 0-03314 R. 


2-55 2-5 

== 6, —— x 0-03314 R) + { — x0-00617 R) 
0-5 0-5 

= 0-19986 R. (4) 


As shown above, A = 8, + 5, + 43, or 4°3896 
= 0-8779 R + 0-000167 R + 0-19986 R, whence 
R = 4-07 tons. 

Then the tension in the ties = 2-55 R = 10-38 
tons. And the thrust in the beam = 2-5R = 
10-175 tons. 

Bending Moment Diagram.—To draw the bend- 
ing-moment diagram, it was shown above that 
the downward deflection at C due to the uniformly 
distributed load = A = 4-3896 in. The upward 
deflection at C due to R = 0-8779 R = 8, = 3-5731 
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in. Therefore, by subtraction, C is lower than A and 
B by an amount = 0-8165 in. 

Returning to Fig. 2, the characteristic point will 
be moved nearer to A B by an amount 
2E18 2x 600 x 9 x 9 x 0-8165 











BR == 37-21 ton-ins. 


12 x 120 x 120 
= 3-101 tons-ft. 
Now, the height of P above line A B 
wk 0-4 x 10 x 10 
| a 12 
therefore the height of P, (the new position of the 
characteristic point) above line A B = 3-333 — 


3-101 = 0-232 tons-ft.; and M, =3 x 0-232 — 


0-35 tons-ft. 

Having found the points P, and C, we can draw 
| AC, B, the base line. 

If the span A C were freely supported at A and C, 
the reaction at A would be 2 tons. We can get the 
true value of the reaction at A by adding the slope 
of the B.M. diagram, i.e., 


= 3-333 tons-ft. ; 





= @- 
Ra = 2:0 + o-— es = 1-965 tons. 
10 
| The B.M. at X, distant x from A —1-965 x + 


|0-422 


The maximum value will occur when 





| 
| the shear force = 0, that is, when — 1-965 + 
|0-42 = 0, or when x = 4-9125 ft. 
The maximum B.M. = — (1-965 
|(4 x 0-4 x 4-9125*) = 4-84 tons-ft. 
| Maximum Stresses in Beam.—Due to thrust, 


4-9125) 








10-175 

| stress = 5 > = 0-1255 tons per square inch. 
| . 
bd? 9x 8l 

Z= — = = 121-5. 
| 7 3 121-5 

2 4-84 x 12 

| Due to bending, stress = + "5° = + 0-478 


| tons per square inch. 

| Therefore maximum stress = 0-1255 + 0-478 = 
| 0-604 tons per square inch compression. 

| Since M, = — 1-9652 + 0-22%, the points of 


965 
“> = 9-825 ft. from A and 





| contraflexure are at n) 


| B, respectively, that is, the upper part of the beam 
| is in compression over practically the whole length, 
| but the lower part is in compression at C, where 
| the beam usually has to be cut so that the strut 
| can be framed into the beam. 

| 





RESEARCH: A GENERAL 
SURVEY. 


By O. W. Rosku. 
(Continued from page 283.) 


Invention.—It is often difficult to attempt any 
clear distinction between invention and the dis- 
covery of facts by research, but, as was pointed out 
by Sir Richard Gregory, F.R.S.,* different meanings 
are now generally attached to the two words. 
“Science may be said to be concerned with dis- 
covery and the arts with invention,” he said, “ but 
imaginative insight and constructive capacity are 
characteristics of both.” Invention is probably of 
declining importance as a factor in technical pro- 
gress, which is more and more dependent on large- 
scale teamwork rather than on individual ideas. 
It might be a serious mistake, however, to carry 
this theory too far. All that can really be said is 
that the complexity and high cost of apparatus, 
and the increasing specialisation of research workers, 
necessitate high expenditure and large numbers in 
order to make much progress in existing fields. 
On the other hand, the development of completely 
new fields may well still depend on the original 
ideas of the individual. The growth of team work 
may bring with it the danger of discouraging broad 
outlook and imagination when these have never 
been of greater importance. Inventors are like 
artists and tend to think intuitively. Too much 
| attention should not be given to stories like the 
| catalysis of indigo production by mercury through 








| * Aldred Lecture to the Royal Society of Arts, March 
| 26, 1941. See ENGINEERING, vol. 151, page 295 (1941). 
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the breaking of a thermometer, which offer a common | research in economics which has a specific purpose | of manufacturers, advertising agencies and market 
gambit on the part of the Press for attaching news | in view, but it is difficult in the case of pure research | research organisations prosecute active market 
value to scientific.and technical work; neverthe-| in economics, for which reason the growth in the | investigations with a view to discovering the actual 
less, invention often comes quasi-accidentally, in available volume of basic data is slow and econo-| preferences of consumers. Their work is naturally 
some cases from men of limited scientific know- | mists are too easily forced into making bricks with| more often concerned with consumer preferences 
ledge who are trying to carry out some experiment | insufficient straw. In view of the variations in| than with consumer needs. Nevertheless, in times 
or to make some machine which those of greater} human behaviour, it has long been a subject for | when competition is too often described as “‘ waste. 
experience have good reason for thinking will not | disagreement whether economics can ever be an /| ful,” its importance to the consumer needs str ssing 
work. It was said of Sir Henry Bessemer that, | exact science in the same sense as chemistry and|The producer who finds out what the consumer 
“had he been possessed of both knowledge and the | physics. This question, which is to a large extent a/ wants and gives it to him gets the trade. At the 
prejudices of the expert, he would have assumed, | philosophical one, can remain unanswered, but atten- | same time, there is clearly some difference between 
as the other experts had done, that the thing he tion should be drawn to the progress made in recent | a legitimate consumer whim (as, for instance, jp 
proposed to do was impossible. But in that splendid | years in the statistical measurement of collective | the choice of clothes, without which life would be 
audacity of ignorance which he possessed, he had | human feelings and behaviours by observing and| very drab) and whims which may be undesirable 
more faith in his convictions, based on his own | questioning individuals and integrating the results. | from the point of view of the community, for example 
experience, than in other people’s learning.” Examples are the techniques developed by the Gallup | by leading to excessive diversification of type: and 
Invention cannot, therefore, generally be given | Poll, the War-time Social Survey, Mass-Observation, | increased costs of production and distribution. 
a well-defined place on a chart of research organisa- and—in the commercial sphere—certain advertising| The consumer generally knows more about his 
tion. What can be done, however, is to make | agencies, such as the British Market Research Bureau. | own needs than the technician and manufacturer 
greater provision for the perfection and exploitation| The progress of applied research in economics is | are inclined to believe, but there are certainly some 
of inventions.* The French Office des Recherches | hampered, as in the case of pure research, by the | cases where he is ill informed, particularly of the 
et Inventions is little known over here, but its| difficulty of collecting the necessary statistical) possibilities open to him. Some co-operative 
objective of taking up unperfected inventions of | information. The Government has hitherto shown | activities of producers, such as the Building Centre, 
promise and trying to turn them into practical) a marked unwillingness to carry out this work in| the Radio Centre, the Ideal Homes Exhibition, etc., 
possibilities on a profit-sharing basis had much to/ Great Britain ; witness, for instance, the lack of a) have partly, though in most cases rather imperfectly, 
commend it. There is also a National Inventors’| Census of Distribution, and the long intervals| covered somewhat the same ground in consumer 
Council in Washington which has been function-| between the Census of Production years, and| research work. The Ministry of Health has pre. 
ing as a clearing house for inventions in connection | between the carrying out of the Census and the| pared a number of reports on public health and 
with the war. It goes without saying that 90 per | appearance of the results. Some efforts were being | medical subjects, for instance, the composition of 
cent. of so-called inventions—it may be 99 per| made to improve this before the war, for example,|the commoner British wines and cordials, the 
cent.—are useless, but the difficulties in getting| by making the Census biennial instead of quin-| occurrence of glass fragments in food packed in 
what is useful in the remainder into the hands of | quennial and by carrying out the (less complete) Im- | glass containers, ete. The Medical Research Council 
the user are formidable. Inventors generally offer | port Duties Act inquiries in intervening years. On| have published reports on diets for boys during 
their inventions in only a semi-perfected state, and | the other hand, retrogressive steps were also taken, | school age, and other subjects broadly falling within 
there is little opportunity to get the necessary | such as the omission of fuel consumption particulars | the scope of consumer research. Many other Gov- 
finance to perfect them. In fact, there are very/| in the 1937 Census. In the United States and in a/ ernment and similar bodies have also done work in 
few organisations which are in a position either,| number of other countries, such as Japan, the | this field. On the other hand, much of this type of 
on the one hand, to advise or take decisions on | attitude is very different, and the volume of factual | consumer research has a strong negative or “ polic- 
whether an invention is worth perfecting, or, alter-| information collected by Government agencies far | ing” aspect, and this is true not only, for instance, 
natively, to draw up and carry out the research | greater. Much useful material is collected by the | of the work of the county analysts in this country, 
programme requisite for perfecting the invention. | Government, particularly in war time, but, unfor- but also of the Federal Trade Commission in the 
There is no real hard-and-fast line between applied | tunately, this often remains in Government files,| United States. Among recent activities of the 
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research and industrial development work; the 
latter is really a branch of the former, since applied 
research may be concerned with activities other 
than developing processes or products. Here, 
however, lies one of the important links between 
invention and research. One of the results of the 
lack of facilities for financing and perfecting inven- 


tions is that there is a close and, on the whole, an | 


undesirable correlation between the abilities of an 
inventor as a “salesman” and the chances of his 
invention getting taken up. 


Pure and Applied Research in Economics.t—One | 


of the most important objects of applied research 
in economics is to supply the information on the 
basis of which priorities in applied scientific re- 
search may be determined. Not only are priorities 
in industrial research programmes frequently neg- 
lected, but there is still an immense waste of 
technical research effort on projects which would 


have nothing to recommend them on economic | 


grounds even if brought to fruition. Unfortunately, 
though pure and applied research in the natural 
sciences are beginning to be generally accepted by 


industry, the importance of applied research in| 


economics has not so far received the appreciation 
which it should. 

The link between pure and applied research in 
economics is best seen in terms of statistics. 
study of statistics is a branch of mathematics and 
deals with the methods of handling any collection 
of data, whether in the natural or social sciences. 
In the natural sciences it has been, in the last two 
decades, of special importance in the fields of atomic 
physics, wave mechanics, etc., but it tends to be 
overlooked that statistics are the basic facts and 
statistical methods essential tools of research in 
ecoromics. Research in economics, both pure and 
applied, can be based on analysis of existing statis- 


of new material, and this is generally beyond the 
powers of the individual and demands teamwork. 
Teamwork can sometimes be organised for applied 


tical material, but more important is the yond the 





* “Finance of New Inventions,”” by O. W. Roskill. 
Financial News, October 25, 1935. 

+ “ Statistics in the Fuel and Power Industries,” by 
O. W. Roskill. Trans. Inst. of Fuel (1943). See Enorn- 


EERING, vol. 155, page 404 (1943). 





| matters of commercial importance relating to indi- | 


le + ° 
|industry rather than by the Government owing, | consumer needs. 
for instance, to the numerous technical and special- 


The | 





whereas its greatest use would be attained in the | latter body have been detailed examinations of 
hands of industry itself. While the Government | certain proprietary medicines and cosmetics from 
must see that information which might disclose | the consumer angle. 

There is a close link here with standardisation, 
a wo | which, though it may originate in some cases in 
hands of their competitors, yet this is the problem | order to promote the interests of manufacturers, 
which lies behind the difficulty of securing the | generally serves the interests of consumers. While 
implementation of a unified policy by the Govern-/ there is some truth in the contention of manufac. 
ment and the many units of industry. Individual | turers of branded goods that they serve the interests 
units in an industry often lack the requisite economic | of the consumer by giving him goods under a brand 


vidual companies is not allowed to pass into the 


| data on which policy should be formulated, while | name on which he can rely for unchanging and, in 
the Government, by lack of the necessary experience | reputable cases, high quality, it is nevertheless still 
in industry, formulates a policy which is out of | truer thata further degree of standardisation and the 
alignment with requirements. 


| marketing of certain products for mass consumption 


The future of trade associations cannot be dis-|on “‘ National Mark” or “ utility” lines would 


cussed here, but while there is no doubt that the/| further benefit consumers through the very big 
consumer must be protected from the dangers of | reductions in costs of manufacture and distribution 
monopoly, it is of scarcely less importance that | which can thus be attained. Excessive standardisa- 
provision should be made for the collection within | tion would probably not be in the consumer interest, 
each industry of economic data concerning it. Some | as it might render increasingly difficult the introduc- 
at least of the necessary applied economic research | tion of new and improved products, and thus act 


work can probably be better carried out within the |as a drag on dynamic adaptability of industry to 
Standard models are often very 
| much behind the latest and best practice. 

In the United States, an attempt has been made 


ised questions often involved. 
to meet the demands for consumer research through 


Consumer Research.—Applied research as discussed 


above, and particularly applied research in the| organisations such as Consumer Research Inc., 
natural sciences, is primarily concerned in nearly 
every case with improving the position of the pro- 
ducer. 
broad-minded view that their own interests are best 
|served through serving the interests of consumers, 
but cases occur fairly frequently where there is a 
divergence between the interests of producers and 
those of consumers. 
| are more apparent than real, and merely depend on 
| how long a view the producer is able and willing 
| to take—for instance, the period over which he is 
intending to write off his plant, and therefore the 
date at which he is likely to view favourably a 
complete change in process. 
there is a strong case for carrying out research, 
both in economics and natural sciences, specifically 
on behalf of and from the point of view of con- 
sumers. Very little has been done in a direct sense 
in this country, although it arises indirectly in 
various ways. 


which, for an annual subscription, supply the house- 
wife with reports on the relative merits of all the 
principal goods which she is likely to buy. There 
has been a big expansion in the scope of this con- 
sumer movement. Consumer Research Inc. was 
set up in 1929 by F. J. Schlink, and its subscribers 
now number over 60,000. After a strike by some 
of its employees in 1935, the strikers, under the 
leadership of Arthur Kallet, secretary of the com- 
pany, set up the rival Consumers’ Union. This body 
claims a membership of 75,000. Apart from these 
two bodies, there are numerous national consumer 
organisations which exert a powerful influence, such 
as the American Home Economics Association, with 
a membership of 12,000; the General Federation of 
Women’s Clubs, with a membership of 2,000,000 ; 
the National League of Women Voters ; the Ameri- 
can Association of University Women ; the National 
Federation of Business and Professional Women’s 
Clubs ; the National Women’s Trade Union League, 


There are many producers who take the 


Sometimes these divergencies 


At the same time, 





Thus, as already stated, a number 
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and some nine or ten other groups, all of which are | rises, in a flat concave curve, to 6-5 with a briquetting | 


epresented in the Women’s Joint Congressional | pressure of 100,000 Ib. per square inch. Ame 
Committee which was organised during the fight for The author treats the briquetting operation in a 


the Food and Drug Bill in 1938. These organisations practical manner regarding its influence on density, 
- & ‘ apart from pressure. A piece which is relatively long in 


have led manufacturers and retailers to formulate | ciation to its width, such as s short rod pressed end- 
policies of protection for themselves, examples of | ways, will be less dense than a flat cylindrical piece. | 


which are found in such bodies as the Consumer- | Pieces with a high ratio of length (dimension in the direc- 
Retailer Relations Council, the Consumer-Advertiser | tion of pressing) to width (dimension at right angles to 
Council (set up by the American Association of | direction of pressing), in general, when this ratio is 
\dvertising Agencies to counteract the anti-adver- | greater than 2, will have an uneven density over their 
tising effect of the consumer movements) and the length. If pressed from both ends they will be denser 


: . : - 5 at the ends than in the middle, while if pressed from 
Consumer Committee of the Associated G TY | one end they will be denser at the end under the die 


Manufacturers of America. _Consumers Foundation | than at that a. endast the bottom of the mould. 126 
was launched in New York in 1937 and financed by piece of non-uniform section in the direction of length, 
the Institute of Distribution—an organisation of the | having, for example, flanges at the sides, the density 
big distributors—in order to get a powerful consumer | will be greater at the shorter, or thinner, part than at 
organisation together to support them in their fight | the longer, or flanged, parts. For some applications 
against price-control legislation. This type of this variation in density is immaterial, but for others 
development led to the formation of the Consumers | 't 18 Dot permissible, and for these latter pieces it is 


“ee : 23 2 , necessary to use multiple dies. The briquetting and 
National Federation, which was set up by a number sizing pressures are limited by the pressure that the 


of consumer organisations to guard against the | dies and moulds will withstand without rapid failure 
exploitation of the consumer movement by “ cap-| from fatigue or wear. The permissible sizing pressure 
tive’ consumer groups. The members of the Feder-| and, to a lesser extent, the permissible briquetting 
ation are organisations, not individuals, and consist | pressure, will also depend upon the shape of the piece 
of co-operatives, testing agencies, women’s groups, and the design of the die. A die having a thin web-like 
teachers, tenants’ leagues and labour unions. section will not withstand as high a pressure as a solid 

It is impossible to discuss here the advantages and heavy section. In some cases, the lower physical 


. ort properties arising from lower density may be com- 
disadvantages of this work, which, on the whole, has pensated for by » change in the grade of powder or 


been valuable, though a number of serious objections | the sintering conditions, but such changes may be 
can be raised to it. Only a relatively small propor- | accompanied by increased manufacturing costs. 

tion of the work can be properly classed as research, The general conclusion drawn from the above basic 
much of it being of a semi-political nature. It | factors is that, unlike a forging or a casting, it is not 
should be mentioned, however, that one of the chief | possible to forecast the behaviour of pieces made by 
difficulties which have prevented similar work being | the powder process from experimental test-pieces, even 


—. ane aos ‘ . if the same briquetting pressure and sintering con- 
started in Great Britain are the British laws of libel. ditions be used ; neither is it usually practicable to cut 
(To be continued.) 


tensile or impact specimens from the products them- 
selves, since most parts made from powders are too 
= small to be cut in this way. The author accordingly 
advocates that such properties as tensile strength, 

IRON-POWDER METALLURGY. | ductility, ete., should not be included in specifications 
THe subject of powder metallurgy is often regarded | for iron parts, and that the specifications should cover 
as being concerned with such products as refractory-| only chemical composition and density. He suggests 
metal wire, cemented-carbide tools, self-lubricating | classifying the parts made from iron powder into three 
bearings, electrical-contact materials, etc., all these|types, A, B and C. Type A covers materials having 
products being such as either cannot be made easily | mechanical properties similar to ordinary cast iron and 
or at all by any other method. There is, however, | suitable for applications where the stresses are very low. 
another field in which powder metallurgy is being | This material would have a minimum iron content of 95 
practised, which is the manufacture of parts that can! per cent. and a maximum carbon content of 2-5 per 
be made quite well by conventional methods, such as | cent. The carbon may be added to the powder mixture 
die-casting or machining from the solid, but for which | in the form of graphite and would combine with the iron 
powder metallurgy presents an alternative, and, in| during the sintering operation. Such carbon-contain- 
some cases, an advantageous method of production. | ing iron powder products are harder and stronger than 
\ paper dealing with the physical properties of parts | those made of iron only, but are more brittle. The 
made from iron powder and belonging to this latter | minimum density should be 5-4 grams per cubic centi- 
class has been presented to the American Society of | metre. Type B consists of materials similar to Type A, 
Mechanical Engineers by Mr. F. V. Lenel, of Messrs.| but having an improved tensile strength, a definite 
General Motors Corporation, Dayton, Ohio, U.S.A., | yield point and a noticeable elongation. The minimum 
and is summarised below from the July issue of the | iron content should be 97-5 per cent., the maximum 
Society's publication, Mechanical Engineering. carbon content 0-4 per cent., and the minimum density 








i 
| 
| 
| 


As is generally known, metal-powder products are|5-8 maximum. Type C consists of materials having | 


made by briquetting the powders in steel dies and | mechanical properties approaching ordinary malleable 
sintering the briquetted shapes in furnaces with con-|jron and suitable for moderate stresses, including re- 
trolled atmospheres. After sintering, the products may | sistance to impact. The minimum iron content should 
be further processed by a sizing operation or by sizing | be 98-5 per cent., the maximum carbon content 0-2 per 
and subsequent re-sintering. The mechanical proper-|cent., and the minimum density 6-5. There would 
ties of the finished parts differ, apart from the powder | be no sharp lines of demarcation between the three 
mixture itself, according to both the briquetting and | types, the division being for the convenience of the 


sintering operations and the size and shape of the/ user rather than for any fundamental reason. The | 


parts. The tensile strength, impact strength, and| grade of powder used, the briquetting and sizing 
hardness, as well as the ductility, of a metal-powder | pressures, and the time and temperature of heat-treat- 
product will increase with increasing density of the | ment would determine in what class a particular product 
product, if the same powder mixture, quality of | would fall, variations in one or more of these factors 
powder and sintering treatment are used. In support | possibly changing a product from one class to another. 
of this statement, Mr. Lenel gives a graph of red It will be clear, therefore, that since the use of test- 


results of a number of tests on specimens made from | pieces is of doubtful value, such properties as tensile | 


a hydrogen-reduced iron powder sintered for three | strength, resistance to impact, etc., will have to be 
hours in partially-burned natural gas at a temperature | estimated from tests made on an actual part. Such 
of 2,000 deg. F. The curves are plotted on a base of | tests are (1) crushing, radial or shear strength, (2) 
densities in grains per cubic centimetre, ranging trom | bending or impact-drop test, (3) hardness at one or 
5-0 to 6-6. The tensile strength at a density of 5-08| more specified points of the part or hardness varia- 
is 3-57 tons per square inch and rises, almost in a/| tion over the entire part. Static strength tests would 
straight line, to 12-50 tons per square inch at a density | be suitable for parts for which impact resistance is 
of 6-52. The yield point is 3-57 tons per square inch | not needed. For example, the rotors for gear-type oil 
At a density of 5-14 and rises in a flat convex curve to| pumps may be tested by holding them in a fixture 
9 tons per square inch at 6-52. The elongation is 2 per and determining the load required to break off one 
cent. on a length of | in. at a density of 5-12 and rises to | tooth. This load can be compared with the calculated 
5 per cent. at 6-5. The hardness is given on the | torque. Tubular parts can be tested by a radial load, 
Rockwell scale “‘ F” and the readings are No. 4 at|the part being subjected to a diametral pressure 
5-14 density and No. 70 at 6-5. The density varies | between two flat plates, and the load being measured 
chiefly with the briquetting pressure and the sizing | when failure occurs. When some resistance to shock 
pressure ; that is, the “ cold-forging " pressure used on | is required, a bending or impact test should be devised. 
the product after it has been sintered. A second graph | Tests have indicated that a material which does not 
is given for the same test pieces as described above, | show any elongation in a tensile test, or no bending 
showing the relation between density and briquetting | in a bend test, will usually be quite sensitive to shock. 
pressure. In this graph the density with a briquetting | Two examples of rigs for such a test are illustrated in 
pressure of 30,000 Ib. per square inch is 5-18 and!the paper. In one case the load is imposed by a 





guided weight dropped from a specified height on to 
the part which projects, cantilever-fashion, from the 
fixture; in the other case a component, somewhat 
resembling a door bolt, is tested by supporting it at 
the ends across a shallow V-bed, a bending load being 
applied at the centre. The bend test, in this instance, 
will give a good indication of the resistance to shock. 
Both the strength tests and the tests for resistance 
to shock are tests to destruction so that only a small 
percentage of parts can be subjected to them. The 
fact that selective tests to indicate the properties of 
a batch generally are employed fairly widely in other 
directions would seem to indicate reasonable reliability 
for the practice. At the same time, some non-destruc- 
tive test, such as the Brinell or Rockwell indentation 
tests, may be useful for powder-metallurgy products. 
The resistance to indentation, however, is a function 
not only of the chemical composition and the micro- 
structure of the tested part, but also of its density. 
The lower the density the farther the instrument point 
will sink into the surface and the lower will be the 
reading. Two parts having entirely different properties 
may thus show identical hardness readings. A part 
may be low in combined carbon, but high in density, 
and therefore fairly ductile and shock-resistant, while 
another may have a high combined carbon content but 
a low density, and would be thus brittle and shock- 
sensitive. The influence of density on the indentation- 








hardness reading must also be considered when the 
| abrasion resistance of a material is to be evaluated, 
| this resistance depending much more on the micro- 
| structure of the material than on its density. A part 
made of iron powder and containing sufficient com- 
| bined carbon may be heat-treated and may then be 
| fully martensitic. Though it would be file-hard, the 
| hardness reading on the Rockwell “C”’ scale might 
| be only 30. The peculiarities of the indentation- 
| hardness tests on powder-metallurgy products should 
| always be kept in mind, particularly when the hardness 
| of such a product is compared with the hardness of a 
product made in the conventional way. 

Though the tensile strength of products made from 
| powder is not recommended to form part of a general 
specification, the tensile strength can be measured. 
|Small specimens of the three classes of material 
| described above have given the following results :— 
| Type A, tensile strength 6-7 tons per square inch, 
|elongation on 1 in., 0-5 per cent.; type B, tensile 
| strength 11-2 tons per square inch, elongation on 1 in., 
3 per cent.; type C, tensile strength 15-6 tons per 
| square inch, elongation on | in., 7 per cent. It must 
| be admitted that these results are not very impressive, 
| but they represent practical conditions. Much higher 
| results have been obtained under laboratory conditions 
| of manufacture, but at the present time no large-scale 
| production technique has been developed which would 
| permit the manufacture of parts from iron powder 
| with high strength and ductility at a competitive cost. 
| The main difficulty lies in achieving satisfactory duc- 
| tility and impact resistance ; it is much less difficult 
| to obtain higher strength and high hardness by proper 
| heat-treatment. Such heat-treated materials are rather 
| brittle and cannot be used in any application where they 
| have to withstand shock. There are, however, numer- 
ous applications where the mechanical properties of 
iron-powder products are adequate for their function- 
ing ; many components of small arms or munitions, in 
which an accurate configuration is much more important 
than high mechanical properties, might be produced by 
the process. Many of these components are at present 
made from low-carbon steel because that is the cheapest 
and most convenient material available and not because 
the physical properties needed are those of low-carbon 
steel. It is in such applications that a field is believed 
to exist for powder metallurgy, if by this method parts 
can be made at a competitive cost and with a saving 
| in machining time and in bar stock. 





SoutH AFRICAN RaiLways.—The gross earnings of 
the South African Railways during the period August 8 
| to September 11, totalled 4,222,0801. as compared with 
4,053,2961. in the corresponding period of 1942. 
| 
THE LaTE Sirk March TURNBULL.—Sir March Turn- 
| bull, whose death occurred at his home at Rowley 
| Green, Barnet, on October 11, was for many years 
| a prominent figure in shipping circles. Reginald March 
| Kesterson Turnbull was a son of Mr. Reginald March 
| Turnbull, shipowner, and was born on November 23, 
| 1878. He was educated at Highgate, and after leaving 
| school entered his father’s business and was for many 
| years a partner in the firm of Messrs. Turnbull, Scott 
and Company, shipowners, London. Sir March, who 
received a knighthood in 1941, for his services to the 
shipping community, was adviser on foreign shipping to 
the Ministry of War Transport and served as chairman 
of the Sub-Committees of Classification of Lloyd’s 
Register of Shipping from January, 1936, until he was 
obliged to retire on account of illness, in May of the 
present year. 
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Saeerewes 
PROFILE-TURNING ROLLER BOX. 


Tue roller box illustrated in Figs. 1 to 4, on this 
page, has been designed and patented by Messrs. 
Manchester Repetition Engineere, Limited, Reynold 
Works, Chell-street, Manchester, 12, primarily for use 
as a profile turning box, though, it is stated, it can 
also be used with advantage as an ordinary turning 
box. It is claimed that, when profile turning is being 
done, great savings in production time can be made, 
since work with two, three, or more, diameters, tapers, 
and curved contours can be produced with a single 
pass of the box, the use of two or more roller boxes 


or forming tools being thus elimimated and the 
cross slide and some of the turret stations accord- 
ingly left open for other operations. The box is 
shown, as arranged for profile turning, in Fig. 1, 


while Fig. 2 shows examples of work carried out by 
it. It will be gathered from Fig. 2 that the box is 
intended for light parts only, such as those which are 
now being produced in large quantities for various pur- 
poses. In one of the two models of roller box manu- 
factured, the maximum bar diameter that can be 
dealt with is ? in., and in the other it is } in., though 
in this case there is also a minimum limit, namely, 
4 in. in diameter. The length that can be handled 
varies according to the way in which the tool is 
employed, as will appear later. A larger roller box, 
with a capacity of up to 1} in. in diameter of bar, will 
shortly be available. 

The roller box is shown in Fig. 1 detached from the 
lathe and, therefore, not in relation to the work. This 
relation is, however, indicated in Figs. 3 and 4, though 
these two views are mainly diagrammatic and are 


not to scale; neither are they fully detailed. The 
roller box, which carries the cutting tool, does not 
rotate and is normally attached to a face of the 


lathe turret, so that it is capable of being traversed 
longitudinally. The work is held in the lathe chuck 


and thus rotates, but has no longitudinal traverse 
while being turned. The “in feed” of the cutting 
tool, regulating the diameter of the work, is con- 
trolled by a profile bar carried in the roller box. 
The work is indicated at a in Figs. 3 and 4, and 
the profile bar at 6. In Fig. 3, the work is shown 


in a partly finished condition. The portion to the 


right, consisting of a flat taper, is supposed to have 
been turned down from the stock bar of the diameter 
indicated by chain-dotted lines. 


The tool c is shown 





at the end of this first cut, the roller box moving from 
right to left, and the plain dotted lines in the stock 
bar to the left of the tool are intended to indicate the 
machining remaining to be done on the piece. Reading 
in the direction of the roller box traverse, this work 
consists of a short conical portion, a longer reversed 
conical part, and a parallel length. It will be noticed 
that the contour of the lower line of the work in Fig. 3 
is exactly the same as that of the upper line of the profile 
bar. As shown in this illustration the profile-bar con- 
tour is followed by a profile pin d, and, since the tool 
and the profile pin are rigidly connected, movement of 
the pin in the radial direction is duplicated by move- 
ment of the tool. 

The relative positions of the point and tool are not 
exactly as shown in Fig. 3, this method of presentation 
being adopted only for clarity ; the principle of opera- 
tion, however, is not affected by the actual disposition 
of the point and tool. This disposition is more 
correctly shown in Fig. 4 and is evident in Fig. 1, 
the square-section tool being distinguishable on the 
right of this latter figure in the centre, while the 
position of the profile pin can be inferred from the 
profile bar seen projecting on the right. The body 
of the roller box consists of a forging with two rect- 
angular blocks connected by a bar at one corner. 
This construction is shown in Fig. 1. The left- 
hand rectangular block forms a palm, having a centre 
spigot, for attachment to the turret face. The 
right-hand block carries at the bottom two adjustable 
roller steadies and at the top a tool holder in which 
the profile pm is also mounted. Reference to Figs. 3 
and 4 will enable the various parts to be identified more 
clearly. In these illustrations the body of the box is 
indicated at e and the tool holder at f. The position of 
the steadies will be clear, it being understood that in 
the longitudinal direction the rollers always bear on 
an unturned part of the work, as shown in Fig. 3. 

Referring to Fig. 4, the tool holder f swivels on the 
front block of the box on the pin g, the circular nut of 
which pin can be distinguished in Fig. 1. The distance 
between the centre of the swivel pin g in Fig. 4 and the 
point of the profile pin d is the same as the distance 
between that centre and the point of the tool c, so that 
any diametral displacement of the profile pin is followed 
by an exactly similar displacement of the cutting tool 
and the pre-formed contour of the profile bar is repro- 
duced on the work. In the longitudinal direction 
this copying is effected as follows: 
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the profile bar passes ! 
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through the front block of the box and attache: 
to a carrier bar A, to the other end of which is fitted 
a steady bar /, also passing through that block. The 
bar A is fitted, on the work axis, with a revolving 
centre j, which bears on the end of the work, as shown 
in Fig. 3. The carrier bar, the steady bar and the centre 
can all be distinguished in Fig. 1, the latter being visibk 
just below the swivel pin nut. Referring again to 
Fig. 3, it will be evident that movement of the turret 
slide in the direction of the arrow, that is, towards the 
lathe headstock, pushes the roller box forward, while 
the profile bar itself remains stationary. The profile 
pin is thus traversed along the profile bar and the 
cutting tool along the work. A centre hole is, of course, 
provided in the front block of the box for the work to 
pass through. 

The profile bar is of silver steel, and should have 
appropriate hardening treatment. It is } in. in dia 
meter and the desired contour is formed by cutting it 
flat across on one side, as seen in Fig. ], and shown in 
Fig. 4. The profile pin is automatically kept m contact 
with the flat surface by reaction of the tool when 
cutting. When actual cutting not taking place, 
contact is maintained by a spring-loaded plunger in 
the tool holder acting on the lower projecting part of 
front block of the box. The position of this 
piunger is indicated in Fig. 1 by the hole seen near the 
front edge of the tool holder, this hole being used for 
adjusting the spring pressure. The plunger loading of 
the profile pointer does not affect the cutting pressure 
on the tool point, this pressure being determined by 
adjustment of the profile pointer in the tool holder. 
The hole seen at the top of the tool holder towards the 
back takes the necessary adjusting screw for the 
profile pin and the nut beow it is for locking purposes. 
The two nuts and washers in the centre of the holder 
are for clamping the tool in the holder. Another 
screw allows for fine adjustment of the cutting edge 
of the tool to suit the work. The pressure adjustment 
can be made without loosening the tool. 

Since the longitudinal movement of the profile bar is 
limited by the situation of the steady bar between the 
ends of the roller box, the length of work that can be 
profiled is also limited. This length is 12 in. when the 
revolving centre is used. The overall length of the 
component, however, not thus limited. For 
example, the two outside parts seen in Fig. 2 have a 
plain parallel portion at one end. For such work the 
revolving centre is removed, leaving a hole in the 
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arrier bar. The work can, therefore, be turned parallel 


GENERAL VIEW OF LABORATORY. 


|The 105-kV transformer, which has a continuous 
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capacity currents are produced, leading the voltage in 
phase by 90 deg. The power loss factor is defined as 
the product of power factor and permittivity, both of 
which are derived from the readings of the Schering 
bridge. Since many of the dielectrics handled in the 
laboratory are for use in connection with radio engineer- 
| ing, an audio-frequency Schering bridge is required, in 
| addition to the bridge for the standard 50-cycle fre- 
quency. The 50-cycle frequency bridge box is con- 
tained in the centre desk shown in Fig. 1, and can be 
used with specimens stressed at any voltage up to 
|105 kV. The standard condenser is shown in the centre 
| of Fig. 2 and is of the compressed-air pattern. The 
| audio-frequency bridge set is shown in position on the 
| bench in Fig. 4, the three elements comprising the 
oscillator, measuring box and test electrodes. 
| The dielectrics are often required to withstand 
| tropical heat and humidity, and tests have therefore to 
| be made under these conditions. For this purpose there 
| are provided four ovens which are seen mounted on 
| their control desks on the left of the wicket gate in 
| Fig. 1. These ovens are for normal conditioning, 
| tropical conditioning, hot drying at 50 deg. C. to 100 deg. 
C. and hot drying at 100 deg. C. to 200 deg. C., respec- 
| tively. They are all furnished with circulating fans 
| and the “ hot” and “ tropical” ovens are also fitted 
| with thermostats and Metrovick tubular heaters. A 
humid atmosphere in the “ normal” and “ tropical ” 
ovens is provided by a tray of water or salt solution 
which can be heated if necessary. A feature of interest 
| is the double interlocking of the supply for considera- 
tions of safety. The supply, which can be at any 
| voltage up to 35 kV, is brought by an extension of the 
| tubular *bus bar into the top of the oven through an 
| isolator and an insulating bushing. The isolator in its 
fully-open position operates an interlock which is in 
| parallel with one on the oven door, so that the latter 
| cannot be opened even partially without switching off 
the high-voltage transformer unless the isolator has 
| been opened first. There is also a small window in 
| the door, interlocking in a similar manner, which gives 
access to the oven interior without seriously affecting 
| the temperature. This arrangement of isolators and 
interlocks ensures that the shutting down of one oven 
does not affect the others. The testing cage is also 
interlocked electrically so that opening its door auto- 





for the desired length, the carrier bar travelling | rating of 5-3 kVA, is oil-immersed in the square tank | matically cuts off the supply. 


with the roller box as the work-pesses through the bar. 
A stop can be arranged to come into action to arrest 


the movement of the carrier bar when the profile bar is | X-ray equipment. 
used as an | 


required to come into action. When 
ordinary roller box, the profile bar and its carrier are 
removed and a plain bar, with a stop as necessary, 
is substituted for the profile bar. If the roller box is 
used for profiling on an automatic machine a trip catch 
is required to return the profile carrier forward. When 
work of a very slender description is being turned, the 


centre should be removed, otherwise the carrier bar, in | 
| former giving smooth regulation from zero to 105 kV ; Westinghouse _ rectifiers. 


traversing, may cause the work to bend by compres- 
sion. The profile bar should be controlled in this 
case by a suitable stop arranged on it or on its 
steady bar. Work increasing in diameter from the 
starting end, or plain taper work, can be profiled with a 
square-faced tool set at a suitable angle, but for work 
with recesses or decreasing diameters the tool must be 
ground with a V-edge to allow it to traverse easily. 
Finished components are parted off the stock bar by 
withdrawing the roller box and using an ordinary 
parting tool. 








TESTING LABORATORY FOR 
INSULATING MATERIALS. 


Evipence that British manufacturing firms now 
realise the important part which will be played by | 
industrial research and testing in maintaining and | 
improving the quality of their products, so that they | 
may meet the severe competition which is to be | 
expected in the post-war period, is afforded by the | 
policy of Messrs. Turner's Asbestos Cement Company, | 
Limited, Trafford Park, Manchester. This company, | 
foreseeing a considerable development in their pro- 
ducts, has provided an entirely new research depart- 
ment, one section of which is a high-tension and test- | 
ing laboratory for the insulating materials made by 
them which are required to have consistently exact 
electrical properties in conformity with British | 
Standard Specifications. This laboratory, which is | 
briefly described below and is illustrated by photo- 
graphs reproduced on this page and on page 310, was | 
designed and equipped by Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Man- 
hester, 17. 

Fig. 1 is a general view of the laboratory, the high- 
tension section being visible in the background ; access 
to it is obtained through an interlocked wicket gate. | 
High-voltage alternating current up to 105 kV, is| 
provided by three transformers designed, respectively, 
for 105 kV, 35 kV, and 6-6 kV, and direct-current 
supply, up to 50 kV, is obtained from a special set. 





| seen in Fig. 2. 


It is of special design with cross-over 
wound waxed coils similar to the transformers used in 
The 35-kV transformer can be 
seen in Fig. 3, with the direct-current set on the left, 
and is similar in design to the 105-kV transformer ; 
the 6-6 kV transformer is obscured in this illustration 


The testing equipment for surface and volume 
resistivity is seen in use in Fig. 4. It employs the 


| method of measuring the current through the specimen 
| produced by a known direct-current voltage across it. 


| 


This current is determined by a sensitive reflecting 
galvanometer giving a scale deflection of about 


by the 35-kV unit. The direct-current set, which is | 13,000 mm. per micro-ampere at a distance of 1 metre. 
fed from the 35-kV transformer, consists of a filament | It is suspended on a vibration-proof platform from a 
transformer with a thermionic rectifier mounted on it. | bracket on the wall. The direct-current voltage is 
The 105-kV unit is controlled from the desk next to | supplied by a potentiometer-controlled voltage-doubler 
the wicket gate in Fig. 1, by a ‘“‘ Variac”’ auto-trans- | circuit employing Stabilovolt tubes and fed from 
The electrodes are of 
the voltage is measured by a “ crest’ voltmeter, the | mercury or graphite, in accordance with B.S.I. recom- 
condenser for which can be seen on the extreme left | mendations. The surface-leakage tester comprises an 
in Fig. 2. The desk under the testing cage in Fig. 1 | ordinary “ Megger ” in conjunction with a special comb 


controls similarly the 35-kV or the 6-6-kV trans-| which has 25 contact points } in. apart alternately 


| voltmeter condenser in this case is mounted on the 


| the flexibility required. 


| on the left of the laboratory in Fig. 1 are ovens, which | 


equipment of note are the sphere gap, the oil tank, 
the Schering bridges, the testing cage, the insulation- 


power loss factor tests ; surface and volume resistivity 
tests; and surface-leakage tests. 


formers, only one of which is in use at a time ; the crest 


35-kV transformer and can be seen in Fig. 3. The 
50-kV direct-current set is supplied from the 35-kV 
transformer by suitable change-over connections. The 
distribution arrangements are of interest as illustrating 
There are two systems of 
solid-drawn brass tubing "bus bars running overhead 
round the wall of the high-tension chamber, as seen in 
Figs. 1,2 and 3, and fitted with change-over switches, | 
one of which is being manipulated in Fig. 2. One of | 
these ‘bus bar systems is insulated for 105 kV and the | 


| 





other for 35 kV ; the former can be connected to any 


of the three transformers while the latter is arranged 
so that the 105-kV transformer cannot be switched 
on to it. Both "bus bars can be in use simultaneously 
on independent voltages. The 35-kV ‘bus bar is| 


extended beyond the high-tension chamber for the | 


other services but the 105-kV supply cannot be brought | 
out of the high-tension area. The four cubicles seen | 


will be referred to later. The remaining items of 


resistivity tester and the surface-leakage tester. 
The main tests to be carried out comprise high- 
voltage breakdown tests in air or in oil, hot or cold ; 


In the breakdown 
tests an increasing voltage is applied across a specified 
thickness of material and either a breakdown occurs 
or the material can be certified for the voltage used. 
The power loss factor tests are somewhat novel. When 
an alternating voltage is applied to an insulating 
material a capacity effect is set up and the magnitude of 
this, together with the power factor, are important 
properties of the dielectric material. The specimen 





during the test is the dielectric of a condenser in which ' 


positive and negative. 

Acknowledgments are made to Messrs. Turner’s 
Asbestos Cement Company, Limited, for permission to 
publish this article. 





AUTOMOBILE RESEARCH. 
(Concluded from page 297.) 

THe gear research programme was expanded more 
than a year ago, and work started on the design and 
construction of a new gear-testing machine. The 
design was completed in due course, but there has been 
a considerable amount of unavoidable delay in its con- 
struction and erection. A second special machine has 
been designed for research on this subject, and has 
reached an advanced stage in construction. The 
object of this piece of apparatus is to examine the 
contact conditions between two surfaces when they 
run together with the variations in sliding and rolling 
that occur in gear teeth. The test specimens are not 
gears, but plain circular discs, and the variable sliding 
velocity is obtained by the incorporation of a special 
mechanism in one of the shafts to give it a wide variation 
in angular velocity during each revolution. Experi- 
mental work onthe existing machines has been directed 
to an examination of different methods of preventing 
failure of gear teeth by scuffing, this form of failure 
being due to intimate metallic contact and welding 
together of the sliding surfaces of the teeth. Previous 
work had consisted in testing various chemical additives 
in the gear lubricant, these permitting operation at 
higher tooth loading without scuffing. A certain 
amount of testing of these additives has continued 
during the past year, but, in addition, another line of 
approach to the same problem has been actively 
investigated. This recent development, initiated at 
the Research Department, consisted in treating the 
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gears by various proprietary processes, whereby BRITISH STANDARD 

phosphate coatings are formed on the surfaces of the 

gear teeth. A number of test gears have been treated | SPECIFICATIONS. 

and tested to determine the loads at which scuffing | T : ificati i ing interest 
oceurs. It has been found that, as compared with the | a Bs fecciliontions of eogincaning, interest 


performance of untreated gears, the Phosphate coatings | Copies are obtainable from the Publications Depart- 
give a considerable degree of protection against scuffing, | ment of the Institution, 28, Victoria-street, London, 


permitting much higher tooth loads to be carried before | ; 
failure takes place. In the present series of tests, a OW.) ot epics quelsd the ea 


number of gears were run under load for a considerable | Cables for Use on Ships.—A war-emergency revision 
period prior to the scuffing test, to obtain information | of B.S. No. 883-1940, covering cables and flexible 
on the permanence of the coatings and their effective- | cords for the electrical equipment of ships, has been 





ness after a period of service. 


point. The gears tested were all of the high-duty type, 
with case-hardened and ground teeth, and the results 
obtained with these gears might not necessarily apply 
to materials of lower hardness. The results already 
obtained, however, are very promising, and there is 


good reason to regard this as an importar.t development | 


in improving the performance of geare. 

A considerable amount of valuable information has 
been obtained as a result of the continued investigation 
of the aeration and frothing of lubricants over a period 
of some four years. The earlier work was concerned 
with the testing of various devices for separating air 
from an air/oil mixture flowing in parts of an aero-engine 
lubricating system. The results indicated possibilities 
of effecting the separation by relatively simple methods, 


The results have been | issued. 
satisfactory, but more work remains to be done on this| to the rubber and paper-insulated cables dealt with 
|in the specification, these changes being necessary in 


This contains a series of amendments relating 


order to meet the present position regarding the avail- 
ability of certain materials. The revision also contains 
a supplement relating to polyvinyl chloride compounds 
(P.V.C.) which may be supplied as an alternative to 
vuleanised rubber for 250-volt and 660-volt cables 
and 250-volt flexible cords. The publication follows 
closely the lines of the supplement recently issued in 
connection with B.S. No. 7-1939, covering rubber- 
insulated cables for general use. The revision, which 
is designated P.D. 149, incorporates and supersedes 
three amendments issued previously, namely, C.F. 
(E.L.) 7007, Nov., 1940; P.D. 86, Feb., 1943; and 
P.D. 120, June, 1943. [Price 2s., postage included. ] 





suitable for further development and application by | 


manufacturers. Some work was done also on the 
mechanism of froth formation in mixtures of air and 
oil, and on the effect of bubbles of air in the oil supply 
to a bearing. More recent work has been carried out 
on a lubricating-oil system built up from the actual 
components as used in an aircraft. 
study the conditions leading to the formation and 
accumulation of froth in the system, and its effect on 
the performance of essential components such as the 
scavenge and pressure pumps. The operating condi- 
tions in the test system are the same as in service, and 
the pressure in the oil tank and engine crankcase can be 
reduced below atmospheric in order to imitate the con- 
ditions in the aircraft system at high altitude. In 
parallel with the work on this typical engine oil circuit, 
an aeration meter has been developed for the measure- 
ment of the ratio of air to oil in various parts of the 
system and under different conditions of operation. 


| jointing for flange and similar joints subject to (i) water 


| low-pressure steam (under 30 Ib. per square inch) ; 


The purpose is to | 


Earlier attempts to construct an aeration meter had | 


met with little success, and tests showed that two factors 
were responsible for wide discrepancies in the results. 
These were the tendency for the air to travel faster 
than the oil in a mixture flowing along a pipe, thus pre- 
venting the collection of a true sample in many of the 
devices employed for the purpose ; and the possibility 
of a considerable proportion of the air going into solution 
in the oil, the actual quantity in solution at any instant 
depending on the pressure and other conditions in the 
circuit. The meter finally developed is of a piston dis- 
placement type, ensuring the collection of a true sample 
of the oil flow, and the method of measuring the air and 
oil is such that an estimation can be made of the amount 
of dissolved air. 


Three publications were issued during the year on | 


the deep-drawing properties of materials. Two were 


reports on the progress of the experimental work at | 


Sheffield University under the direction of Professor 
H. W. Swift, and dealt with two-stage drawing of 
cylindrical cups, and plastic flow under compound 
stress. The third was a reprint of a paper presented 
by Professor Swift to the Institution of Engineers and 
Shipbuilders in Scotland,* collecting together in a con- 
venient form the results of the work carried out for the 
Committee over a number of years. Professor Swift's 
work is likely to be regarded as a classical investigation 
in the mechanism of deep-drawing and in the develop- 
ment of test methods for assessing the deep-drawing 
properties of sheet materials. 


circumstances permit. 

A study of the bending fatigue strength of steel 
crankshafts was made a few years ago at the Research 
Department, when a considerable amount of useful 
information was obtained on the effect of varous design 
features on the resistance to bending fatigue. Plans 


are now well advanced for an extension of this work in | 


the field of cast crankshafts, now assuming greater 
importance in engine manufacture. The programme is 
intended to include the effects of such variables as the 
size and surface finish of fillets, the relative proportions 
of crankpin, web, and main journal, special webs de- 
signed to reduce the excessive stress concentrations 


inherent in conventional crankshafts, the material used, | 
methods of surface hardening, and other features of | 


importance in fatigue resistance. The test specimens 


will be single-throw cranks specially designed and pro- | 
duced for this series of tests, and of a size representing 


modern practice. 





* See ENGINEERING, pages 137, 179, 199 and 219, ante. 


Rubber Jointing for Flanges.—Another war-emergency 
revision, B.S. No. 945, relates to rubber and insertion 
pressure at normal atmospheric temperatures; (ii) 
and (iii) high-pressure steam (30 lb. per square inch, 
and over). The revision has been made necessary by 
the urgent need to conserve rubber, and it supersedes 
B.S. No. 945-1941. Certain relaxations in the quality 
of rubber have been made and the specification is 
restricted to three types, namely, soft, medium and 
hard, in place of the five types covered by the earlier 
edition. The new specification is more comprehensive 
in one respect, in that, as stated above, it has been 
extended to cover insertion and sheeting used for 
high- and low-pressure steam as well as for water | 
pressure at normal atmospheric temperatures to which | 
the original specification was confined. [Price 2s., | 
postage included. ] 





“ Gilding-Metal” Strip.—A further specification, | 
B.S./STA. 19, in the series relating to non-ferrous | 
metals, issued by the British Standards Institution for 
the Ministry of Supply, has now been published. These 


| specifications have been prepared in order to co- | 


| requirements are specified for each range. 


Preparations are in| 
hand for an extension of the investigation as soon as | 





ordinate the requirements of the Ministry and also | 
those of the Admiralty. The new specification covers 
* gilding-metal ’’ strip, used for bullet envelopes, and 
includes clauses relating to the chemical composition | 
and tolerances on the dimensions of the strip. Two 
diamond-pyramid hardness ranges of material are | 
covered by the specification and separate bend-test | 
A clause | 
[Price 6d. net.] 
| 
| 


covering grain size is also included. 





BOOKS RECEIVED. 
| | 
Air Training Manual. <A Practical Guide to Aero-| 
Engines, Aircraft Construction, Wireless and Electricity, 
and Air Navigation for Members of the A.T.C. and Au | 
Interested in Modern Aeronautics. London: Odhams | 
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Council for a number of years. 
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PERSONAL. 
| Sir Davip Ross, K.B.E., M.A., has been re-ele 
| Vice-Chancellor of the University of Oxford. 

Mr. W. R. T. SKINNER, B.Sc. (Eng.), A.K 
A.M.1I.Mech.E., A.M.1.E.E., who has been on the «1 :‘ 
of the Yorkshire Electric Power Company for 22 yx 
has beep appointed general manager. 

Mr. W. M. LARKE, who is a son of Sir William |.a 
has been made general works manager of the Bils' 
Works of Messrs. Stewarts and Lloyds, Limited 
succession to Mk. ALBERT WRIGHT, who has retired. 

Mr. J. H. SAUNDERS, who was formerly manager |); 
the National Dock Labour Corporation, Limited, «« 
Swansea, has been appointed assistant manager for (\\» 
Corporation in the Port of London. 

Mr. H. ARMSTRONG, joint managing director of | 
Tyne-Tees Steam Shipping Company, Limited, Newcast\: 
upon-Tyne, has been elected chairman of the Docks a: 
Trade Committee of the Tyne Improvement Commissi 

Mr. A. R. House has been elected a director of K«! 
goorlie Electric Tramways, Limited, in succession to t 
late Mr. CONRAD VANDERMIN whose death occurred «1 
August 20, as recorded on page 205, ante. 

Mr. N. H. Tuomas, A.M.I1.B.E., is to retire shortly fr: 
the position of Research Engineer in the Department 
the Chief Electrical Engineer, London Passenger Trav- 
port Board. 

Mr. W. B. Smrru, M.Sc. (Eng.) (Lond.), M.Inst.C.! 
Borough Engineer and Surveyor, Dover, is retiring at t\\ 
end of the year. 

Mr. H. E. Srratron, Assistant to the Engineer 
(London) (Br dges), London and North Eastern Railway 
has been appointed Assistant to the Chief Engineer 
(Steelwork). 

The telegraphic address of the head office, works, «: 
all branch offices in Great Britain, Northern Ireland an:! 
Eire, of Brrrisn INSULATED CaBLes, Limirep, has bee: 
changed to “ Bicobest ” and the name of the town con 
cerned. 

Mr. F. E. BuTouer has relinquished his appointment 
as chief electrical engineer to Messrs. Black and Decker 
Limited, to take up the appointment of assistant chief 
engineer to Messrs. Rotax, Limited. 

Mr. T. HarpinG has been made assistant engineer i 
the contracts departmegt of Messrs. Crompton Parkin 
son Limited, Chelmsford. 

Mr. M. M. ALLEN, A.M.Inst.T., who was closely 
associated with the formation of the New South Wales 
Centre of the Institute of Transport and was appointe: 
its first honorary secretary in 1934, has now relinquished 
that office. Mr. F. J. Wricut, of the New South Wales 
Government Railways, has been appointed § acting 
honorary secretary. His address is 19, York-street 
Sydney. 

Mr. CHARLES CARMICHAEL has completed 21 
service as honorary secretary of the Derby Society of 
Engineers. To express their appreciation of bis services 
the members made him a presentation at the opening 
meeting of the 1943-44 session, on Monday, October !! 

Dr. W. A. MACFARLANE has been appointed Director 
of Fuel Efficiency of the Ministry of Fuel and Power. 

THe British CHEMICAL PLANT MANUPFACTURER~ 
ASSOCIATION and the Foop MACHINERY AND CHEMICAI 
PLANT Export Group inform us that they have removed 
to 26, Portland-place, London, W.1. (Telephone 
LANghem 3121.) 


| 


years 





THE LATE Str Ropert Hiztox, 0.B.E.—We regret to 
record the death, on October 10 at his home, Littl 
Wolford Manor, Shipston-on-Stour, Warwickshire, of >i: 
Robert Hilton, 0.B.E., who retired from the position of 
deputy chairman of the United Steel Companies, Limited 
Sheffield, last January, but retained his seat on the board 
Robert Stuart Hilton was the son of Mr. Thomas Hilton 
of Wigan, and was born on December 28, 1870. After 
receiving his education at Sedbergh School he entered 
industry and, in 1919, at the age of 49, was appointed 
deputy chairman and managing director of Metropolitan - 
Vickers Electrical Company, Limited, Manchester. H+ 
resigned this position in 1928 to take up that of sole 
managing director and deputy chairman of the United 
Steel Companies, Limited, Sheffield. He relinquished th« 
position of managing director some three years ago but 


as stated above, continued to occupy the position of 
deputy chairman until early this year. 


For his service- 
in the war of 1914-18 he received the O0.B.E.; he was 
knighted last year. Sir Robert was a trustee of the 
Washington Harbour and Dock Board and a director of 
British Power and Light Corporation, Limited 
Mesers. John Summers and Sons, Limited ; the Temple 
borough Rolling Mills, Limited; the Trent Valley and 
High Peak Electricity Company, Limited; Messr- 


William Cooke and Company, Limited; and the North 


Wales Power Company, Limited. Sir Robert joined th« 
Iron and Steel Institute in 1930 and served on the 
He was a familiar figure 
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NOTES FROM THE NORTH. 
GLaseow, Wednesday. 


Scoltish Steel Trade.—The heavy demand for plates 
jis being met fairly satisfactorily. Delivery times in the 
re-rolling branch of the trade, however, are still long, but 
this state of affairs is expected to be improved in the 
near future, The standardisation of specifications is a 
great advantage to steelmakers and is helping to increase 
production. The order books of sheet-makers are well 
filled. Sheets and thin plates are in particularly strong 
demand, but delivery times are fairly satisfactory. Tubes 
for high-pressure boilers are being ordered in large 
quantities, but other products of the tube makers are 
in urgent demand. Heavy tonnages of plates, 
wheels and special steels are being used in locomotive 
construction, Alloy steels are in steady demand, but 
no difficulty in supplying this has been experienced. 
Current quotations are as follows :—Boiler plates, 
171. 128. 6d4.; ship plates, 161. 3s.; sections, 151. Ss. ; 
medium plates, + in. and thicker, rolled in sheet mills, 
211. 158.; black-steel sheets, No. 24 gauge, 221. 15s..; 
and galvanised corrugated sheets, No. 24 gauge 261. 2s. 6d., 
all per ton for home delivery. 

Valleable Iron Trade.—Work 
this branch of trade and prices are unaltered. 


less 


continues steadily in 
The 


market quotations are as follows:—Crown bars, 
15/. 128. 6d.; No. 3 bars, 131. 12s. 6d.; No. 4 bars, 
13/. 178. 6d.; and re-rolled steel bars, 171. kis., all per 


ton, for home delivery. 

Scottish Pig-Iron Trade.—Adequate supplies of raw 
materials are enabling makers to meet all demands for 
pig iron without difficulty. Market prices are as follows : 
Hematite, 61. 188. 6d. per ton; basic iron, 61. 0s. 6d. 
per ton, both delivered at the steelworks ; foundry iron, 
No. 1, 61. 58. 6d. per ton; and No. 3, 61. 3s. per ton, both 
on trucks at makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIPDLESBROUGH, Wednesday. 


(feneral Situation.—The output of iron and steel is 
being maintained at a level which is sufficient to meet the 
delivery claims of the priority buyers, and producers have 
stocks in hand to meet emergency calls, although con- 
sumers of certain commodities are not always able to 
obtain the quality of material specified. The supply of 
raw materials is more satisfactory than has been the case 
for a considerable time. Local and other native iron- 
stone is plentiful and the increasing imports of foreign 
ore are gradually enabling an .jncrease to be made in the 
production of commodities the shortage of which has 
necessitated the extensive use of substitutes. The total 
tonnage of pig iron available for distribution is ample 
for all purposes. The supply of semi-finished commodi- 
ties is adequate for current requirements and deliveries 
of finished products are satisfactory. 

Foundry Iron.—Stocks of foundry pig are increasing 
slightly. Ample supplies are regularly reaching North 
East coast consumers from other producing areas. 


Basic Iron.—The steady output of the basic blast- 
furnaces fully covers the heavy needs of the Tees-side 
steelworks but leaves no tonnage available for use else- 
where. 

Hematite and Low-Phosphorus Iron.—The scarcity of 
hematite is still acute. The shortage necessitates the 
strict rationing of authorised users but the prospects 
of an early increase in the make are better than has been 
the case for a considerable time. The larger production 
of low- and medium-phosphorus iron is still insufficient 
to permit any great increase in distribution and a further 
rise in the output is awaited with interest. The fairly 
free consumption of refined iron is assisting the founders 
engaged on work in which only limited use can be made 
of high-phosphorus pig. 

Manufactured Iron and Steel.—Deliveries of semi- 
finished iron are maintained at a satisfactory level and 
ample parcels of steel semies are now reaching the re- 
rolling mills in which the consumption of sheet bars has 
increased considerably. The high production of ordinary 
carbon steel is steadily taken up, while the requirements 
of the aircraft factories and munitions plants rapidly 
absorb the outputs of special and alloy steels. Finished- 
iron manufacturers are busily employed and have sub- 
stantial contracts to execute. There is also great 
activity at the finished-steel works, except in the depart- 
ments producing heavy joists. The demand for plates 
is still exceptionally heavy and maximum supplies of 
sheets and light and medium sections are required. 
Railway material and colliery equipment are in strong 
demand. 

Srrap.—A heavy tonnage of scrap is going into con- 
sumption and the demand, particularly for the better 
categories, is brisk. Buyers are in the market with good 


orders for first-grade heavy steel, machinery metal and 
cast-iron scrap. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—There is seasonal activity in the 
majority of steel and engineering works, and production 
| is steadily rising ; the lull in some departments is passing. 
More orders have been received and busy times are 
expected in the near future. The demand for alloy steels 
continues in spite of the stringency in the supply of ferro- 
alloys. The conservation of supplies of stainless or non- 
corroding steels for war purposes is a source of inconveni- 
ence to former users, some of whom, however, have 
old stocks on hand. Basic-steel plants are extremely 
busy, and are consuming very heavy tonnages of scrap 
materials, which are in good supply. Siemens acid-steel 
production is maintained at a high level, and is keeping 
the munitions departments well supplied. Makers of 
tool steels report no abatement in the demand. The 
electric-melting and coke-fired crucible steel plants are 
operating continuously, and the supplies of raw materials 
are helped by the addition of approved types of scrap 
steel. The tool factories are still in arrears with de- 
liveries, but are able to maintain good supplies of high- 
speed twist drills, milling cutters, reamers and files; the 
demand shows no sign of falling-off. Further progress 
has been made with the execution of orders for power- 
cutting and power-loading machinery for coal mines, 
and the new and improved installations are playing an 
important part in raising more coal. Less is heard of 
delays due to breakdowns underground, as the supply of 
spare parts is now more satisfactory. 

South Yorkshire Coal Trade.—The demand for coal is 
maintained at a high level. Users have become accus- 
tomed to receiving alternative descriptions of coal, and 
are glad to secure what they can. Satisfactory stocks of 
locomotive hards have been built up at the depots, and 
there are regular deliveries of supplies for curfent use. 
There are no washed and graded steams to spare, as these 
are taken up on priority account, and are booked through- 
out the month. The pressure of home requirements 
leaves little scope for export business, which is confined to 
dispatches to priority destinations. More bunkering coal 
is specified, chiefly in washed steam mixtures. Coking 
coal is in ample supply. Some coke-makers, however, 
are producing less coke, owing to the necessity for rebuild- 
ing sections of the ovens. The newer types of ovens, 
now being installed, greatly reduce the time required for 
coke-making. Washed smalls are in short supply, and 
there is an incessant demand for rough and nutty slacks. 





NOTES FROM THE SOUTH-WEST. 
CarpirFr, Wednesday. 


The Welsh Coal Trade.—The executive council of the 
South Wales Miners’ Federation have decided to press 
the Miners’ Federation of Great Britain to call a national 
delegate conference to discuss the position of the industry 
and to urge Government consideration of proposals sub- 
mitted by the men to replace the Government’s three- 
point scheme for increasing output. South Wales sub- 
mitted a series of counter proposals to the Federation 
which were aimed at removing what was described as 
one of the root causes of the low output, viz., dissatisfac- 
tion among the men. Among the matters dealt with by 
South Wales were the low rates of compensation ; com- 
plete control of the mines by the Government during the 
war; transport problems; health and social conditions 
ef the miners; holidays; an output bonus scheme on a 
pit basis instead of on a coalfield basis; and post-war 
problems. Because of the small amount of free coal 
available the amount of business that could be enter- 
tained on the Welsh steam-coal market during the week 
was small. Current outputs continued to be absorbed 
almost entirely by standing bookings from the priority 
customers who held heavy contracts over some months 
to come. Allocations were made of some of the better 
grades for shipment to priority customers in the Mediter- 
ranean and the coaling depots, and exports to these 
destinations were on steady lines. Apart from this, how- 
ever, exports were slow, although the overseas demand 
was briskly maintained and buyers were willing to take 
supplies of the lower grades which were all that sellers had 








to offer. The large classes were well booked forward and 
were firm in tone. and the sized kinds were in strong 
demand but were difficult to stem over several months 
ahead. Bituminous smalls were only available in small 
quantities and prices were strong. The best dry steam 
smalls were active, but little interest was displayed in 
the inferiors, which were plentiful and dull. 

Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that business in tin-plates continues on the quiet side. 
On the other hand, steel sheets have a good demand and 
the rolling mills are busy. Moreover, manufacturers are 
unable to take on more business for the current quarter. 
The iron and steel scrap market continues to display 
activity and, at times, some difficulty is being experienced 
in obtaining adequate supplies of the heavier and better 





grades of material. 








NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Saturday, October 16, 12.30 p.m., Grand 
Hotel, Birmingham. Lunch and Address by the Presi- 
dent, Col. Sir A. Stanley Angwin. North-Western Stu- 
dents’ Section: Saturday, October 16, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Chairman's 
Address. ‘“ Is There a Future for Graduates in Synchron- 
ous Machine Design?” by Mr. H. C. Parker. (To be 
preceded by a lunch at 1.15 p.m.) North Midland 
Students’ Section: Saturday, October 16, 2.30 p.m., The 
College of Technology, Cookridge-street, Leeds, 2. Chair- 
man’s Address: *‘ Three-Phase Induction Motor Control 
Gear Practice,”” by Mr. J. V. Werrell. Mersey and North 
Wales (Liverpool) Centre: Monday, October 18, 5 p.m., 
Liverpool Royal Institution, Colquitt-street, Liverpool. 
“The High-Pressure Gas-Filled Cable,”’ by Messrs. C. J. 
Beaver and E. L. Davey. London Students’ Section: 
Monday, October 18, 7 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Brains Trust Meeting. TJransmis- 
sion Section: Wednesday, October 20, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Chairman’s In- 
augural Address, by Mr. T. R. Scott. Measurements Sec- 
tion: Friday, October 22, 5.30 p.m., Savoy-place, Vic- 
toria-embankment, W.C.2. Chairman’s Inaugural 
Address, by Mr. E. W. Moss. 

INSTITUTION OF WATER ENGINEERS.— Midland Section : 
Saturday, October 16, 2 p.m., South Staffordshire Water- 
works Co’s. offices, Birmingham. General Meeting. 

INSTITUTION OF MECHANICAL ENGINEERS.—WNorth- 
Western Graduates’ Section: Saturday, October 16, 2.30 
p.m., Engineers’ Club, Albert-square, Manchester. An- 
nual Lecture by Professor H. Wright Baker. South Wales 
Branch: Thursday, October 21, 3 p.m., Mackworth 
Hotel, Swansea. Address by Mr. J. Selwyn Caswell. 
Midland Branch: Thursday, October 21, 5.30 p.m., Bir- 
mingham Technical -College, Suffolk-street, Birming- 
ham. “Combustion,” by Professor G. E. Scholes. 
North-Western Branch : Thursday, October 21, 6.45 p.m., 
Engineers’ Club, Albert-square, Manchester. ‘“‘ Surface 
Finish and the Function of Parts,” by Dr. G. Schlesinger. 
Institution: Friday, October 22, 5.30 p.m., Storey’s-gate, 
St. James’s Park, 8.W.1. General Meeting. Presidential 
Address : “‘ Remember the Past and Look to the Future,” 
by Professor F. C. Lea. Southern Branch: Saturday, 
October 23, 2 p.m., Kimbell’s Restaurant, Osborne-road, 
Southsea. Lecture: “‘ Naval Machinery—Some Factors 
Influencing Its Design,’’ by Engineer Vice-Admiral Sir 
George Preece. 

INSTITUTION OF 
Graduates’ Section : 


AUTOMOBILE ENGINEERS.—London 
Sunday, October 17, 2.45 p.m., 12, 
Hobart-place, S.W.1. Annual General Meeting. “‘ Auto- 
mobile History,”’ by Mr. P. C. Kidner. Glasgow Centre : 
Monday, October 18, 7 p.m., 39, Elmbank-crescent, 
Glasgow, C.2. “ Performance Characteristics of Steer- 
ing Gears,”’ by Mr. H. N. Charles. 

INSTITUTE OF FUEL.—North-Eastern Section: Mon- 
day, October 18, 5.30 p.m., Central Station Hotel, 
Newcastle-upon-Tyne. ‘‘ The Need for Industrial and 
Scientific Co-operation,”” by Mr. J. G. Bennett. 

BRADFORD ENGINEERING SOCIETY.—Monday, October 
18, 6.45 p.m., The Technical College, Bradford. Film: 
** Fuel Economy and Boiler House Practice.” 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, October 19, 5.45 p.m., 2, Savoy-hill, W.C.2. 
Presidential Address, by Mr. H. W. Swann. 

INSTITUTION OF CIVIL ENGINEERS.—Wednesday, Octo- 
ber 20, 2.30 p.m., Great George-street, 8.W.1. Confer- 
ence on “‘ Improved Methods of Layout and Construction 
of Roads and the Use of Motorways,”’ to be opened by 
Lord Leathers. North Western Association: Saturday, 
October 23, 2.30 p.m., Engineers’ Club, Manchester. 
Chairman’s Address by Mr. T. Elce. (To be preceded 
by lunch at 1.15 p.m.) 

RoyAL SANITARY INSTITUTE.—Wednesday, October 20, 
2.30 p.m., 90, Buckingham Palace-road, 8.W.1. Dis- 
cussion on “‘ The Problem of Sewage Disposal in Rural 
Areas,” to be opened by Mr. G. T. Cotterell. 

INSTITUTION OF PRODUCTION ENGINEERS.—Man- 
chester Section: Wednesday, October 20, 6.45 p.m., 
College of Technology, Manchester. ‘‘ High Speed in the 
War-Time Production Shop,” by Dr. G. Schlesinger. 
Birmingham Section: Wednesday, October 20, 7 p.m., 
James Watt Memorial Institute, Birmingham. “‘ Furnace 
Copper Brazing as an Aid to Production,” by Mr. N. G. 
Gillard. 

INSTITUTION OF SANITARY ENGINEERS.—Friday, Octo- 
ber 22, 5.30 p.m., Caxton Hall, Victoria-street, S.W.1. 
“The Corrosion of Mains in Clay Soils,”” by Mr. H. J. 
Bunker. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Octo- 
ber 22, 6.30 p.m., 39, Victoria-street, S.W.1. ‘“* Mechan- 
isation of Mines, with Special Reference to the War- 
Time Demand for Coal,” by Mr. J. K. Davies. 
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| 
REPRODUCTION OF DIAGRAMS ON) 
METAL SURFACES BY PHOTO- 
GRAPHY. 


A NEW process, recently announced by Messrs. Kodak, | 
Limited, Wealdstone, Harrow, Middlesex, by which 
diagrams or drawings may be reproduced photographi- | 
cally on any flat sheet material, was shown in a trade 
exhibit at the Annual Exhibition of the Royal Photo- 
graphic Society. The method is of wide application 
for the precise reproduction of original drawings and 
designs for purposes which require the use of a flat 
metal, wood or plastic surface, either to ensure con- 
stancy of size in a design reproduction or to produce a 
finished component or template. 

The process is likely to find its most important war- 
time application in facilitating the production of sheet- 
metal aircraft components, for which purpose it is | 
already fully established in America and is rapidly 
becoming so in this country. Instead of carrying out 
the usual scribing operations on the sheet metal by | 
hand from the workshop drawing, the metal is itself 
photographically sensitised, and the workshop drawing | 
reproduced photographically on the metal which is 
to be used for the component or for the preparation of 
a template. 

Among workshop methods of sensitising, the transfer 
sensitising process introduced by the firm has the 
advantage that it requires very little manipulative 
skill and can be used to sensitise any flat sheet material. 
It makes use of a ready-made photographic coating, | 
temporarily borne on a paper base, from which it is 
transferred to the surface to be sensitised. The transfer 
operation involves preparation of the final surface with 
a coat of lacquer, the application of the transfer sensi- 
tising paper to it by lamination under a roller squeegee, 
and finally stripping the paper base away. The original 
drawing may be either on opaque white-lacquered 
metal or on a translucent drawing material. If trans- 
lucent, the original can be used for printing directly 
on to the sensitised surface. If the original drawing is 
opaque, any of the following methods may be employed : 
an intermediate negative may be made by copying 
with a camera; or by reflex copying; or, instead of 
making such a negative, a reflex copy may be made on 
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of the use of this process in industry were shown at the 
exhibition. The examples comprised a series of speci- 
mens from aircraft manufacture, including a typical 
8 ft. by 4 ft. reproduction, and various instrument 
dials and instrument panels produced by the process. 
In addition to the simple method of image transfer, 
the process lends itself to more elaborate modifications 
in which more ornamental or robust forms of image 
may be obtained by using the photographic image as 
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MATERIALS. 


50-KV Drrect-CuRRENT Set aNp 35-KV TRANSFORMER. 


INSULATION-RESISTANCE TEST APPARATUS AND SCHERING BRIDGE. 


THE MANUFACTURE OF ELECTRICAL TRANSFORMERS. 
| The Board of Trade have published the Electrical Trans- 
formers Order, 1943 (S.R. & O 1943, No. 1353, price 
ld.), which prohibits, as from September 30, the manu- 
facture, except under licence, of a prescribed range of 
electrical transformers otherwise than in accordance with 
certain provisions. These are intended mainly to ensure 
the use of lower-quality electrical sheet steel, to reduce the 
| number of sizes of transformers in the prescribed range, 
jand to eliminate certain non-essential features. The 


the transfer sensitising paper, this exposed sensitive | a gelatine stencil for lacquer-design finishing, silver| Order does not interfere with contracts made before 


layer being transferred to the final sheet of metal and ' 


plating or etching. 


| Septenrber 3°. 
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Once again the spotlight of public attention is 
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| put must be attained if the national war effort is 
not to suffer or—which is almost as disturbing’ in 
practice—if the feeling is not to become more wide- 
spread, that it is going to suffer and that, in con- 
sequence, the entire nation is likely to experience 
added difficulties which commonsense suggests 
should be avoidable. 
There is no single industry in the country which 

is more closely affected by this problem than that of 
| engineering, and none in which such a feeling of 
| uncertainty about the immediate future is likely 
| to cause more serious misgivings ; not only because 
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economies in coal consumption have been achieved 
since the situation became acute, and there is 
nothing more discouraging than a feeling that the 
results of such special efforts are being nullified, 
especially if no good reason is forthcoming. Nor 
does the mischief stop there ; it is conceivable, for 
instance, that the possible future extension of the 
large-scale programme of coal research on which 
the British Coal Utilisation Research Association 
is now engaged, beyond the 1,000,0001. already 
promised for this purpose, may not attract the de- 
sired measure of support in the public mind if it is 
felt that the fruits of the investigation are not 
going to reach the general public, except at a much 
enhanced price, because the cost of the coal is being 
artificially increased at a greater rate than science 
and industry can increase its usefulness. 

This, however, is merely a possible complication 
of the future; the problems now under considera- 
tion are very much of the present and, as a matter 
of record, the principal events and recommendations 
may be briefly summarised. The conclusions 
reached by the Board of Investigation are that the 
district output bonus scheme is no longer operating 
as originally intended and that it should be re- 
placed by a bonus scheme based on the output of 
individual pits; that the most serious considera- 
tion involved in such a change is the relation of cost 
to output, but that the justification for such addi- 
tional expenditure raises questions of policy which 
the Board are not competent to decide; that 
subject to such a decision, a pit scheme (or, alter- 
natively, a district and pit scheme) could be oper- 
ated—the former being considered preferable ; and 
that, on the best available method of estimating 
costs, the cost for a full year (assuming output to 
remain at the present level) would be 3,500,0001. 
for the pit scheme or 2,000,000/. for the combined 
pit and district scheme, as against 600,000/. under 
the existing scheme. 

The proposals of the Mineworkers’ Federation 
included the return to the pits of miners now in 
the Services or engaged on civil defence work; a 
minimum wage of 61. a week for underground men 
and 51. 10s. a week for surface workers; and the 
immediate drafting of legislation for the post-war 
control of the industry, covering Government regu- 
lation of the home and export prices of coal, the 
continuation of the guaranteed week and the mini- 
mum wages, and improved compensation. The 
Federation opposed the suggestion to introduce 
occasional Sunday work, on the ground that it would 
disorganise the normal routine; and the Govern- 
ment proposal that 12 shifts a fortnight should be 
worked, instead of 11, was also objected to for 
similar reasons. The executive recognised that some 
4,200,000 tons a week was the minimum output 
necessary to meet the needs of the country, but 
maintained that 3,750,000 tons a week was the most 
that could be expected under existing conditions ; 
to produce 4,200,000 tons a week, they contended, 
would require an additional 85,000 men. They 
resisted the efforts of the Ministry of Labour to 
transfer men back to the mines from other employ- 
ment because, they held, that imposed upon the 
men thus transferred less favourable wages and 
working conditions than they enjoyed in general 
industry. The Federation also proposed that the 
rates for youths should be revised in the light of 
the higher guaranteed minima of 6/. and 5l. 10s. a 
week, and that piecework rates also should be ad- 
justed in conformity with these rates. Additional 
items of the Federation’s statement urged the 
acceleration of mechanisation in the pits; a review 
of transport arrangements to and from work; the 
extension of holidays with pay; and a bonus 
scheme on a pit basis instead of a district basis— 
which, as mentioned above, is also the proposal of 
the Board ‘of Investigation. 

The review of the coal position with which Major 
Lloyd George opened the debate in the House of 
Commons on October 12 was in general terms, but 
some figures were contributed by Mr. T. Smith, 
Joint Parliamentary Secretary to the Ministry of 
Fuel and Power. Mr. Smith said that the number 
of men returned to the mines from other occupations 
was rather more than 60,000, the actual figures 
being 48,890 from industry, between June, 1941, 
jand mid-September, 1943; 9,600 from the Army, 
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between Apri! 1, 1942, and March 31, 1943; and| 
1,800 from the Royal Air Force, between the same | 
dates. To September 29 last, 3,366 men had elected | 
to go into the mines instead of into the Services ; 
and the national appeal for volunteers had brought 
in 3,500. Surface workers who volunteered to work 
underground numbered 3,067, and a further 1,327 
had been “directed.” Between January 1, 1942, 
and September, 1942, there were 432 disputes in 
the industry, involving the loss of 761,000 tons of 
coal; and in the present year there had been 
742 stoppages, representing a loss of 686,000 tons. 

On the following day, the Prime Minister inter- 
vened in the debate, adding a few more figures to 
the available data. He pointed out that only 
750,000 tons of coal had been lost as the result of 
strikes in the past twelve months ,out of more than 
200 million tons; that wilful absenteeism was 
slightly under 5 per cent.; and that the annual 
wastage in the labour force of the industry was 
nearly 20,000. The Government had considered 
the pros and cons of nationalisation of the mines, 
but were not prepared to embark upon such an 
undertaking without a general election. The present 
system of control would continue after the war, 
with any improvements that might be introduced 
into it, until Parliament could decide on the future 
conduct of the industry. Meanwhile, said Mr. 
Churchill, “‘I cannot see anything in the mining 
situation which makes me apprehend that this will 
be found to be the one gloomy failure in our national 
struggle.” Most of the remainder of the debate 
followed the old, familiar, but rather wearisome 
lines of assertion and denial, the constant repetition 
of which so often inspires the wish that some rule 
existed to compel the support of such propagandist 
declarations by chapter and verse. 

It is much to be desired that some competent 
and completely impartial person or body should 
investigate the whole field of coal production over 
the past quarter of a century and establish, once 
and for all, the facts about the industry, presenting 
them in such a way that the guns of irresponsible 
propagandists would be effectively silenced. There 
is no lack of data. It is probably true to say that 
there is no other major industry in this country, 
the history of which is more fully recorded in 
detailed statistics, in which the financial interest 
of the wage-earners is so fully safeguarded by Acts 
of Parliament, gréater importance attached to their 
safety and general welfare, or less consideration 
given to the legitimate aspirations of the proprietors 
and managements ; and none in which the interests 
of the community (which includes the miners them- 
selves) have been more lightly regarded when there 
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UNIVERSITY FINANCE. 


In no British university do the fees received from 
students cover the cost of the education given. It 
is not possible to allocate a proportion of the total 
expenditure directly to the cost of teaching, and 
even if it were it would not form a true measure of 
the services rendered to the students. Expenditure 
on research, for instance, is in most cases directly 
contributory to teaching efficiency and may fairly 
be considered as part of the cost of the education 
provided. This consideration in fact applies to the 
whole outgoings of the university, including such 
matters as building and plant maintenance. The 
primary purpose of a university is teaching and the 
whole of its income is directly or indirectly applied 
to that end. The contribution made by fees to the 
total cost of operation varies in the different 
universities, but it is estimated that on the average 
the student pays only one-third or one-quarter of 
the cost of the tuition received. As an example, 
the annual income of Birmingham University is 
about 230,000/. and the fee income, including exam- 
ination and degree fees, is about 55,000. 

There are fortunately two other main. sources of 
income. These are endowments and local and 
national Government grants. In the matter of 
endowments, Oxford and Cambridge are in favour- 
able positions as compared with other British 
universities. This is not due to greater generosity, 
or a more acute realisation of the value of higher 
education, among those whose interests have led 
them to support the older foundations: it is purely 
a time effect. The oldest Oxford college was 
founded in 1262, and the oldest Cambridge college 
in 1284. These early events certainly did not 
represent the establishment of a university in 
the modern sense, but they formed nuclei around 
which great teaching centres were built up in later, 
but now distant, centuries. The many hundreds of 
years during which Oxford and Cambridge have 
been in operation have afforded time for the accumu- 
ation of large endowment funds, but no comparable 
period has been available for the other universities. 
It is not possible to compare the endowment posi- 
tions of Oxford and Cambridge directly with those 
of the newer university, since in these two old 
foundations a large part of the funds are held by 
individual colleges. Considering the universities 
only, and contributions made to them by the 
colleges, the endowment income of Oxford repre- 
sents 39-9 per cent. of the expenditure ; for Cam- 
bridge, the corresponding figure is 26-7 per cent. 
Although these proportions are far from representing 
the total endowment income available at Oxford 








have seemed to be favourable opportunities to gain 
some sectional advantage. Many attempts to make | 
capital out of the industry’s alleged anomalies have | 
been of very doubtful validity ; yet it bristles with 
real anomalies, some of them much more strange | 
than those thus publicised. Few trades can show | 
a higher proportion of individual men of really fine 
character, as all will admit who know the life and | 
work of the coalfields at first hand; yet few, in| 
the mass, can behave more childishly. Bitter | 
allegations against owners and managements appear 
to be the normal small change of political argument ; 
yet there is at least as much mutual regard between | 
masters and men in an average mining district as | 
in any other industrial centre, and certainly there | 
is nothing finer in all industry than the utterly | 
selfless competition in heroism that is called forth | 
when, in spite of all precautions, disaster overtakes 
& mining centre. Such considerations provoke 
many questions. Are conditions as bad as they are 
painted ? Are safety precautions inadequate, or | 
are they merely disregarded ? Are owners making | 
great profits at the expense of their men? Are there 
miners, honestly doing their best, who cannot afford | 
the food necessary to keep up their strength ? The 
available statistics, or others readily obtainable, 
would answer most questions of this kind beyond 
further argument ; and, if thoroughly sifted, they 
might be expected to resolve the persistent doubt 
that is felt by so many mere users of coal—namely, 
whether even the present reduced personnel of the 
industry could not maintain all the production 
needed for the war effort, if they were unanimously | 
determined to do so. . vil 





| and Cambridge, they still exceed the corresponding 


proportion for the newer foundations. _In the Uni- 
versity of Bristol the endowment income is 20 per 
cent. of the total; in the University of Leeds, it is 
less than 6 per cent. 

As in no case does the income from fees and 
endowment cover the total cost of operation, it is 
only as a result of grants made by the central 
Government and by local authorities that universi- 
ties are able to continue in effective operation. 
Government grants for special purposes were made 
to universities by the Board of Education and the 
Ministry of Agriculture and Fisheries before the war 
of 1914-18, but it was not until after that time 
that the matter was put on a formal basis. Regular 
grants, mainly towards operation rather than capital 
costs, are now made by the Treasury through the 
Unigersity Grants Committee. In 1938-39 the 
total Treasury grant to all British universities was 
2,400,4021. Additional sums are received from local 
authorities, which naturally support the universities 
in their own areas. In the same year, these totalled 


| 605,9571. 


The position, as briefly outlined above, is reviewed 


| in a report by a Committee on Post-War University 


Education recently published by the British Associa- 
tion. The committee consider that although a great 
influx of students after the war may provide a tem- 
porary increase in fee income, no permanent effect 
of this kind is likely, and that the proportion of ex- 
penditure which can be covered from this source is 
likely to fall rather than rise. Further, in view of 


sociological trends, it is thought that the income from 
private benefactions will follow the same course. In 
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view of this prospect, the committee consider tha 

increased grants from public funds form the on! 

possible source of the increase in income which wil 
be necessary in the future. As a first measure ji 
proposes that the “Treasury grant should be a‘ 
once doubled after the war.” In making thi 
recommendation it says ‘‘ Surely an annual expendi 
ture of public money upon universities equal t 
one-fifth . . . of a day’s expenditure on total wa: 
is not commensurate "’ with,the objective of univer 
sities. This is the kind of remark which may bx 
heard from many quarters, but it is unfortunate that 
it should be repeated by a committee of a responsibk 
Association. Expenditure on total war is dictated 
by considerations of national survival, can be mea- 
sured by no normal standards, and is accumulating 
a debt for the future which will affect the lives of 
many generations to come. The necessity fo: 
increased expenditure on universities may lx 
admitted, but its extent will be dictated by th: 
financial possibilities of the future, not by com 
parisons with an entirely abnormal situation. 

This question of university finance is of direct 
interest to the engineering profession. Engineering 
is one of the more expensive subjects with which 
universities have to deal, owing to the capital cost 
and heavy maintenance expense of the laboratories 
and workshops which it is necessary to maintain 
The cost of educating an engineering student greatl, 
exceeds that of one taking classics or history. An 
important part of the extensive engineering-labora 
tory equipment which the universities possess has 
been provided by private benefaction and if this 
source is to be replaced by grants from national o1 
local jauthorities, it is natural to ask whether this 
public assistance may not be accompanied by claims 
for a considerable measure of public control. This 
is a matter which arises in connection with all the 
present discussion about reformed education but 
this particular aspect of it cannot conveniently be 
dealt with here. The matter is mentioned in the report 
and it is satisfactory to learn that the committee. 
largely a professional one, are satisfied that the 
operations of the University Grants Committee have 
been satisfactory in this respect. 

As it may be expected that the number of uni- 
versity students will increase in the future, con- 
siderable increase in the funds available for buildings. 
equipment and operation will be necessary. The 
particular form of increased expenditure which the 
committee consider “should be given priority 
over almost everything else” is, however, that 
which will follow increase in the “ salaries of uni- 
versity staffs of all grades.” It is stated that the 
average salary of the whole of the non-professional 
staff in the provincial universities is not more than 
4501. to 4751. a year, which it is considered will 
neither attract to the staffs of the universities the 
pick of their own graduates, nor enable those who 
are appointed “to perform satisfactorily their 
duty to the university.” Many “arts” graduates 
have little prospect of any career outside teaching, 
and: it may be that conditions in a university 
have attractions exceeding those in a school and 
that the present salaries appear adequate to many 
of them. In the engineering profession, however. 
there is much outside competition for the best 
men, and if the universities wish to retain them 
they must offer them reasonably attractive salaries. 
It is suggested that any member of the permanent 
staff of a university should start at 500/. a year and 
reach at least 6001. a year in middle life. Lecture- 
ships and Readerships should carry salaries of 700/. 
to 1,0001. a year. This latter figure approaches 
that now attached to many professorships, and it is 
proposed that at least 1,500/. a year should be paid 
to all full-time professors in British universities. 
This applies to all subjects, but medicine and engi- 
neering are specifically mentioned. In connection 
with the former, a professorship of 2,000/. to 2,5001. 
a year, with private practice limited to the hospital! 
clinic, is contrasted with a professorship of 500/. to 
1,000/. a year with the right to private practice. 
As the latter might take precedence over the uni- 
versity interest, the former arrangement is considered 
preferable. It is added that similar considerations 
would probably apply to engineering professorships, 
the implication being, presumably, that a consulting 
practice might interfere with teaching efficiency. 








= 


—=— *& fee em & 


fr a x * 


— 4h Gh oe Oe ote et Oa lee ee eet et et ee ee eo Oe 


ant  -<. ome op a 











OcT. 15, 1943 





NG. | 





ENGINEERI 








NOTES, 


British MrpGet SUBMARINES IN ACTION. 


On page 276, ante, we illustrated two Japanese 
midget submarines which were found abandoned 
and wrecked on a slipway on Kiska, one of the 
Aleutian Islands ; and at the same time we referred 
to German reports of the presence of British vessels 
of similar type in the Norwegian fjords where the 
battleship Tirpitz and other enemy surface craft 
have established a base. The Admiralty have now 
confirmed these reports and have revealed that a 
number of midget submarines, three of which appear 
to have been lost, successfully penetrated on Sep- 
tember 22 some 50 miles into the Alten Fjord, in 
the Arctic Circle, and inflicted considerable damage 
on the Tirpitz with torpedoes. Subsequently it 
was disclosed by Colonel Knox, the United States 
Navy Secretary, that the submarines carried two 
men apiece, and that the United States Navy had 
been kept informed for nearly a year of the experi- 
ments that were proceeding with this type of craft. 
According to the Admiralty statement, “ interroga- 
tion of crews of midget submarines which took 
part in the exploit, and subsequent photographic 
reconnaissance, now leave no doubt, despite enemy 
claims to the contrary, that the attack met with 
success. Air photographs taken after the attack 
ghow the Tirpitz, which has not moved from her 
anchorage, surrounded by thick oil which covered 
the fjord where she lay and extended over a distance 
of more than two miles from her berth. The photo- 
graphs also show a number of small unidentified 
craft alongside the battleship, possibly repair ships 
or ships to provide power and light. Personnel 
who took part in the operation report that, on 
September 22, while still in the immediate vicinity 
of the anchorage, they heard a series of very heavy 
detonations at the time expected for units to be 
attacking.” Alten Fjord is stated to be 1,000 miles 


from the nearest British base, from which it may | 


be inferred that the submarines were transported 
to within a comparatively short distance of the 
entrance to the fjord. They had to pass through 
minefields and to evade the enemy’s patrol vessels 
in order to reach their objective, located in a channel 
less than a mile wide and relatively shallow for 
submarine operations; and, having made their 
attack, the surviving submarines had to make an 
even more hazardous passage back to the sea. 
With good reason (to quote the statement again) 
“the Admiralty consider that the crews of these 
midget submarines displayed the highest qualities 
of courage, enterprise and skill.” 


Tue InstrrcoTion oF ELEcTrRICAL ENGINEERS. 


It was in 1840 that New Zealand became a British 
country by agreement between representatives of 
Queen Victoria and of the Maori people, and the 
Centenary Celebrations of that event were held in 
New Zealand in 1940. The Celebrations were to 
include an Engineering Congress, to which the 
Institution of Electrical Engineers were invited to 
send representatives. In response to this invitation 
an address was prepared by Dr. A. P. M. Fleming 
on “ The Influence of Research and Education on 
the Electrical Engineering Industry of Great 
Britain,” and a paper on “ Practical Aspects of 
Earthing” was written jointly by Messrs. E. 
Fawssett, H. W. Grimmitt, G. F. Shotter, and Dr. 
H. G. Taylor. It was intended that the address 
and paper should be presented at the Congress, 
but the Gongress had to be abandoned on account 
of the war. The address and the paper, however, 
were forwarded to New Zealand and presented 
instead at the Annual Conference of the New 
Zealand Institution of Engineers held in Wellington 
in February, 1940. To mark their appreciation, 
the New Zealand Institution had had Commemora- 
tion Medals struck for presentation to the authors, 
but the medals had been lost in transit to this 
country. A second set had been prepared, how- 
ever, and these had been brought safely to London 
by Mr. C. W. Hamann, the London representative 
of the New Zealand Institution, on his return 
from a visit to New Zealand on Government duties. 
These medals were presented to the authors by 


Zealand, at the opening meeting of the 1943-44 
session of the Institution of Electrical Engineers on 
Thursday, October 7. The chair at the meeting 
was occupied by the retiring President, Professor 
C. L. Fortescue. Mr. Jordan, after explaining the 
circumstances leading to the award of the medals, 
expressed the hope that the proposed Congress was 
merely postponed. He pointed out that New 
Zealand was a land of hydro-electric systems and 
that although its population was only 1,600,000, 
electricity was largely employed for transport, 
lighting, domestic and agricultural purposes. It 
was hoped that in the future it would be used 
extensively for smelting. The secretary of the 
New Zealand Institution of Engineers had expressed 
the appreciation of his Council of the response of 
the Institution of Electrical Engineers to the 
invitation, and to that should be added the gratitude 
of the New Zealand Government and people. Dr. 
Fleming thanked Mr. Jordan, both on his own 
behalf and on that of the authors of the paper, for 
making the presentation and for the remarks he 
had made in doing so; and the President then put 
to the meeting a resolution which it was proposed 
to forward to the New Zealand Institution of 
Engineers. The resolution, which was carried with 
acclamation, expressed the gratification felt by the 
President, Council and members -of the Institution 
of Electrical Engineers at the presentation of the 
Commemoration Medals, and the hope that the 
Engineering Congress, when eventually held, would 
be attended with every success. It concluded with 
an acknowledgment of the great contribution the 
members of the New Zealand Institution were 
making to the war effort and of the vital part 
the Dominion was taking in the cause of freedom 
at the side of the Mother Country. The premiums 
awarded by the Institution for papers read during 
the previous session were then presented, after 
which the new President, Colonel Sir A. Stanley 
Angwin, Engineer-in-Chief to the Post Office, 
| delivered his inaugural address. The address, which 
| we commence to reprint on page 316 of this issue 
of ENGINEERING, dealt with international tele- 
communications. The vote of thanks to the new 
President for his address was proposed by Mr. J. R. 
Beard and seconded by Professor 8S. Parker Smith. 
Colonel Sir A. Stanley Angwin then took the chair, 
| The vote of thanks to the retiring President, pro- 

by Mr. J. S. Highfield and seconded by Pro- 
fessor E. W. Marchant, was passed enthusiastically, 
|}and the new President then handed to Professor 
| Fortescue the Certificate of Presidency of the 
Institution. After acknowledging the vote of 
thanks, Professor Fortescue expressed his indebted- 
ness for the assistance he had received and con- 
cluded by wishing the new President a successful 
year of office, during which he hoped the war would 
be ended. 





Tue Furure OF THE CHEMICAL INDUSTRY. 


At a joint meeting of the Chemical Engineering 
Group and the London Section of the Society of 
Chemical Industry and the Institution of Chemical 
Engineers, held at the Institution of Mechanical 
Engineers, London, 8.W.1, on October 12, Lord 
McGowan of Ardeer, K.B.E.. delivered an interes- 
ting address on “‘ The Future of the Chemical Indus- 
try,” with which we hope to deal at greater length 





in a forthcoming issue. Lord McGowan stated at the 
outset, that his aim was to indicate some ways in 
which the British chemical industry should be organ- 
ised and to consider some of the matters which called 
for early and close attention if the industry were to 
operate to the fullest advantage after the war. The 
basic requirement for the chemical industry was that 
means must be found to create and maintain the 
maximum flow of inventions. Only if research 
were fostered in the most effective manner 
would it be possible for this country to avoid de- 
generating into copyists, which it could not afford 
to do. The total research effort in Great Britain 
was shared between the universities, industry, and 
the Government, and the present was perhaps an 
opportune time to consider a closer definition of 
the functions of those three parties. The main 
function of the universities was to train and turn 
out for the benefit of the community the best type 


should be subservient to this end. The function 
of industrial research was, in the first instance, to 
investigate problems with which industry was con- 
cerned, but work of a fundamental nature should 
also be undertaken in order to strengthen the 
national effort, and because solutions of industrial 
problems frequently appeared from the study of first 
principles. Outside the scope of fundamental and 
industrial research there was a vast body of work 
which must be done under Government auspices. 
The most outstanding example of this concerned 
our greatest national asset, coal. While good work 
had been done over many years by the Government 
Fuel Research Station, and the proposals for re- 
search envisaged by the British Coal Utilisation 
Research Association were far-reaching, the pro- 
blems to be solved were so complex and the issues 
to industry so important that it might well be that 
a still larger scheme would prove to be necessary. 
The responsibility for organising and co-ordinating 
a programme of this magnitude clearly rested with 
the Government. 


Tue Nortu-East Coast INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS. 


The annual report for 1942-43 of the Council of 
the North-East Coast Institution of Engineers and 
Shipbuilders, which is being submitted to the 
members at the annual general meeting this evening, 
in Newcastle-on-Tyne, presents a record of work 
which must be regarded as highly satisfactory in 
view of all the circumstances. At the same 
mecting, Mr. J. Ramsay Gebbie, O.B.E., who has 
been elected President for a second year, is delivering 
his presidential address. It may be noted that the 
North-East Coast Institution will attain its diamond 
jubilee in 1944, the present report being the 59th. 
Fifteen meetings were held during the past session, 
thirteen papers being presented ; on the other two 
occasions, cinematograph films were shown. The 
awards made for the papers comprised the M. C. 
James Medal to Dr. G. 8S. Baker, O.B.E., for his 
paper, “Some Considerations in the ign of 
High-Speed Cargo Vessels’’; and the Institution 
Gold Medal to Mr. J. L. Adam, for his paper on 
“The Structural Design of Oil Tankers.” The 
Andrew Laing Lecture, by Mr. R. C. Thompson and 
Mr. Harry Hunter, dealt with ‘The British Mer- 
chant Shipbuilding Programme in North America, 
1940-42’; this was reprinted on page 38, ef seq., 
of our 155th volume. Reference is made in the 
report to the discussions which took place in the 
Council and at general meetings regarding the lack 
of professors of naval architecture at British univer- 
sities, as a result of which a resolution was 
at the general meeting held on November 16, 1942, 
urging that steps should be taken to rectify this 
situation. The resolution was submitted to the 
Rector of King’s College, University of Durham, 
and the Council expressed the hope that the College 
authorities would continue their endeavours to 
appoint a professor. Arising out of a suggestion 
made in Mr. J. Ramsay Gebbie’s presidential 
address a year ago, the Council considered the more 
extensive employment of university-trained young 
men in the shipbuilding and engineering industries, 
and appointed a sub-committee, under the chairman- 
ship of Professor C. J. Hawkes, to draw up specific 
recommendations to this end. A proposal for the 
establishment of a research association for the ship- 
building industry was another matter considered 
during the year; the Council expressed approval 
of the suggestion, but left the details of the proposed 
organisation to be settled later. In addition to the 
awards for papers, previously noted, it is recorded 
that the 1943 Weighton Medal was awarded to 
Mr. J. W. Eckhard, B.Sc., and the Thomas Fenwick 
Reed Medal to Mr. H. W. J. Chislett, R.C.N.C. 
During the year, the distinction of Honorary Fellow- 
ship of the Institution was conferred upon Mr. J. 
Foster King, C.B.E., and Rear-Admiral Emory 8. 
Land, U.S.N. (retd.); and that of Fellowship upon 
Mr. J. Ramsay Gebbie. Among the names of mem- 
bers whose deaths are recorded appear those of Mr. 
William Scott and Mr. P. D. Winstanley, who were 
founder members of the Institution. Mr. Win- 


stanley, it is stated, was associated with Mr. W. G. 
Spence in the preliminaries to the foundation of 














Mr. W. J. Jordan, the High Commissioner for New 


of research worker and all other considerations 


the Institution in 1884. 
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THE BARROW STRIKE. 


By a SpEciaAL CORRESPONDENT. 


Now that the strike at the Vickers-Armstrongs’ 
Works in Barrow appears to have settled down, it 
may be appropriate to examine the matter in such 
detail as is possible in the light of the facts that have 
been publicly disclosed. The strike arose ostensibly 
out of dissatisfaction with Wages Award No. 326 
of the National Arbitration Tribunal, issued in 
March of this year ; but, although this was officially 


stated to be the matter at issue, it is reasonable to | CM !neers. 


assume that it was not the sole factor. 


The respec- 





ENGINEERING. 


| wards the dissolution of capitalism ; and this feeling 
was not assisted by the general trend of public 
opinion when Russia embarked on hostilities against 
Finland during the first winter of the war. 

There is no point in tracing here all the ramifica- 
tions of the various wages negotiations which have 
taken place in the engineering industry since June, 
1939, but it is necessary to deal with the application 
made in the autumn of 1941. This was the applica- 
tion which the Amalgamated Engineering Union 
tried to stampede by launching a national advertis- 
ing campaign demanding “a square deal for 
In the course of this advertisement, 
|they asked if the public was aware that it was 





tive backgrounds of the industry in general and of | possible for skilled engineers in the year 194] to be 
the Barrow district in particular are other factors | still working on a district base rate as low as 41s. a 


of some importance which require examination. 
The general situation in the industry is a matter 
of national concern, and already opinion has been 


canvassed as to how far the organisation of the | 


industry, particularly on the trade-union side, meets 
the needs of the present day. It cannot he denied 
that the trade-union machinery has reached a very 
high stage of development, and there are people who 
feel that the machine has developed faster than the 
mentality of the members. 

It must be said that the engineering industry, 
which in time of war becomes the munitions indus- 
try, has conducted its affairs during this war with far 
greater success than was the case during the first 
World War; though the industry is not entitled to 
any particular credit on this account, because it was 
to be expected that it should have gained by its 
experiences of 25 years ago. During the present war 
there have been general wage increases on five occa- 
sions (if June, 1939, be included as a war occasion), 
but it is reasonably accurate to say that, while much 
of the enhanced average earnings enjoyed by the 
workpeople has derived from increased piecework 
earnings, longer hours, and, particularly, longer hours 
during week-ends (which carry higher premiums than 
longer hours on mid-week days) much has been due 
to amateur rate-fixing in various sections. 

The Ministry of Labour statistical services, 
reported in The Ministry of Labour Gazette, show 
that the average earnings of “ all workers” in the 
engineering group were 59s. 8d. a week in October, 
1938, and that these had risen to 103s. a week in 


week. Subsequent investigation showed that there 
was indeed one district in engineering which did 
| have a base rate as low as this; but it was a rural 
district in the South West, and inquiry showed that 
only about half a dozen men were subject to this 
rate. Moreover, no mention was made of the 
national bonus, which, at that time, was 28s. 6d. 
| for pieceworkers with an extra 2s. to plain time- 
workers. The specious character of this advertise- 
ment thus becomes clear; but, by the time these 
inquiries had been concluded, the A.E.U. propaganda 
had got over to the minds of the public. In the end, 
the National Arbitration Tribunal awarded an addi- 
tional 5s. by way of increase in the national bonus. 

It is quite obvious that, even if there had been no 
widespread dissatisfaction with engineering wages, 
it was an important part of the A.E.U. tactics that 
the union should be able to persuade its members 


|that they were being unfairly treated. The net 


outcome of this episode, which extended over the 
greater part of 1941, a period when this country 
was suffering a series of extremely serious setbacks 
in various parts of the world, was that the work- 
people in the engineering industry were left with a 
feeling of substantial grievance, although they had 
received an award of a 5. increase. It is, of course, 
difficult to criticise a union for stirring up feelings 
in this way, and it is not suggested that the feeling 
would not have been stirred up but for the actions 





January, 1943—the latter figure, published in the | 


Gazette of June, 1943, being the latest available at 
this moment. That would appear to be an ex- 
tremely substantial advance, and no one would wish 
to deny that it is substantial, particularly when 


contrasted with the comparative figure cu.»piled to | 


cover all trades reporting to the Ministry of Labour, 
which has risen from 53s. 3d. in October, 1938, to 
87s. lid. in January, 1943. It must be studied, 
however, in relation to the general background, and 
it is important to note that the majority of work- 
people engaged in engineering to-day were them- 
selves serving in the Forces during the first World 
War. 


| 





They therefore had keen memories of the | 


of the A.E.U. It is also a point to note, that some 
40 other unions which co-operate with the A.E.U. 
in the Engineering Joint Trades Movement and 
which are also members of the Confederation of 
Shipbuilding and Engineering Trade Unions, were 
by no means averse from throwing in their lot with the 
A.E.U. in this matter. In the early part of 1942, 
therefore, the ground was ripe for another wages 
application, and it is extremely important in con- 
sidering the Barrow dispute, that the time-table 
since the beginning of 1941 should be studied with 
care. 

In June, 1942, the A.E.U. held its National 
Committee at Blackpool. This is the meeting which 
sets the tone in the A.E.U. for the ensuing year and 
is attended by delegates from its local organisation 
throughout the country. The men attending this 


popular stories of high munitions earnings, and when | committee are, however, delegates, not representa- 
the present war started in September, 1939, they | tives, and they go to the National Committee each 
had a not unnatural anticipation that they, in their| summer with very precise instructions on how to 
turn, were going to enter on a wages Eldorado. | vote on all the matters on the agenda. The average 


These people only had in mind the matter of the 
high munitions wages, or the alleged high munitions 
wages, of the last war and did not take into this 
reckoning the national consequences which flowed 
from those hectic days. They were not mentally 
prepared, therefore, for the fact that the national 
Government also had that old experience in mind, 
and were in a position to take steps to try to control 
the entire situation. The workpeople were therefore 
not expecting to see their wages controlled and no 
one, at least in the early stages of the war, thought it 
necessary to issue a warning of what was coming. 
In all probability, such a warning would not have 
been heeded even if it had been politically possible to 
give it, because it is an historical fact that, for the 
first nine months or so of the war, although most of 
the more prominent trade-union leaders were whole- 
hearted in their support of the war, a large number 
of craft unions were by no means of the same way of 
thinking. Indeed, right up to the summer of 1941, 
when the Germans launched their attack on Russia, 
there were very substantial pockets in labour circles 





which op!y welcomed the war as a further step to- 


rank and file member, as Mr. Jack Tanner, the 
President of the A.E.U., has been complaining, is 
mostly interested in the wage packet his union can 
negotiate for him. The rank and file of this large 
union, which has a reputation for being very 
militantly “‘ Left Wing” politically, have only the 
barest of bare interests in political matters, as is 
evidenced by the very small proportion contributing 
to the union’s levy, with the result, as Mr. Tanner 
has been at pains to explain to the public, that the 
A.E.U. does not exercise any very substantial 
influence in labour political circles. 

Before delegates can go to a National Committee, 
branch meetings have to be held to obtain instruc- 
tions, and this implies that, for a meeting to be 
held in June, and having ih mind an extremely 
cumbersome branch organisation, an agenda has 
got to be worked out by someone behind the scenes, 
probably during March or April; this has to be 
printed and circulated to branches, which have to 
call meetings and hold discussions on the various 
items during April or May. It is therefore not 
unfair to say that. so far as the rank and file 


OcT. 15, 1943. 


members of the A.E.U. are concerned, they had 
been “ plugged” with propaganda, to the effect 
that their wages were unduly low, throughout the 
late summer and autumn of 1941 and right uj to 
the end of that year. January and February, 1{42, 
would be occupied with absorbing the repercussions 
of the December, 1941, Tribunal Award, and then 
in March, 1942, the propaganda would be started 
again; all leading up to the same end, namely, 
the creation of dissatisfaction with conditions, 
without any specific inquiry on anyone’s part as to 
how good or how bad the conditions might truly be. 

In June, 1942, the fullest possible blast of propa- 
ganda was turned on in the national Press, which 
not unnaturally reported at some length the A.E.U, 
transactions during their National Committee at 
Blackpool, It is quite true that the National 
Executive of the union, led by Mr. Jack Tanner 
himself, and ably supported by that realist of realists, 
the late Fred Smith, did endeavour to stem the tide, 
but by that time it had passed beyond their control. 
The democratic members of this democratic organi- 
sation insisted, for once in a way, on exercising 
their democratic rights, and passed by a unanimous 
vote an instruction to the Executive to get ahead 
with performing some of the promises which that 
Executive had been boiling up for so many months 
previously. It has been obvious all along, from the 
direct speeches of Mr. Tanner and his Executive, 
as well as from their subsequent actions, that they 
knew full well that they had overshot the mark 
and were in danger of being hoist with the petard 
of their own propaganda efforts; but it was too 
late. The chickens, even if they had not yet come 
home to roost, were making the flutterings of their 
wings heard all over the farmyard. 

During July and August, 1942, therefore, the 
A.E.U. National Executive had to solve the problem 
of how to satisfy their own members while, at the 
same time, negotiating with the employers in such 
terms that the employers would not be in a position 
to give a point-blank refusal on every item and to 
retain the full support of the entire country behind 
a concrete “ No.”” What took place during those 
two months has never been allowed to leak out ; 
but it is known that conversations took place with 
the other unions engaged in engineering, and the 
outcome of these conversations came to light during 
the annual meeting of the Trades Union Congress, 
also held at Blackpool, in September, 1942. At the 
end of that Congress meeting it was announced 
that, with regard to the wages demands expressed 
in the A.E.U, resolutions passed by the National 
Committee in June, the Engineering Joint Trades 
Movement had adopted these practically in their 
entirety and were about to present them to the 
Engineering Employers’ Federation. October was 
another blank month, during which nothing much 
seems to have happened, although it is assumed 
that this period was spent in a feverish search for 
data to support a very specious claim that the 
workpeople engaged in engineering were unable to 
buy sufficient food to support the physical fitness 
required to carry out their work—a claim which 
was indeed made in those terms during the presenta- 
tion to the Employers’ Federation, although, having 
served its purpose as propaganda material, it was 
not persisted in. 

The unions presented their claim to the Federa- 
tion in London on November 5, 1942, when the 
employers undertook to give a quick answer. That 
answer was given, in fact, on January 5, 1943. It is 
interesting to note, in the light of the allegations of 
delay which have been levelled against the engineer- 
ing employers, that, allowing for the Christmas and 
New Year breaks, during which it is difficult for 
engineering employers from all parts of England 
and Scotland and Northern Ireland to assemble in 
London, the Federation only took some six weeks at 
the outside to consider and reply to an application 
with which the unions had been fiddling for practic- 
ally nine months. It is now known that the 
employers’ reply took the form of a counter-offer, 
which the unions decided was so important that it 
must be considered in private. Throughout the 
whole of January, 1943, therefore, the matter 
remained in camera again and, although hints of 





some of the more important details began to trickle 
out in February, the formal position was that the 





th 
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discussions were still underground during this month 
also. At the beginning of March, the unions 
announced that they felt themselves unable to accept 
this undisclosed offer and were seeking to take the 
matter to the National Arbitration Tribunal accord- 
ingly. It is now known that, except in one com- 
paratively minor matter, the Tribunal Award 
followed the offer made by the Employers’ Federa- 
tion; which, it is no secret to say, the Federation 
have always regarded as a justification of the attitude 
which was then taken on broad national grounds. 
\s regards the Barrow strike, the importance of 
this somewhat detailed account is that it shows how, 
for twelve months, the effect of the activities of the 
engineering unions was to cast doubt on the bona 
fides of the engineering employers and to keep the 
pot of unrest simmering, if not actually boiling. It 
must be quite clear from a study of this résumé that, 
whether this was intended or not, the effect was to 
create in the minds of the workpeople hopes which 
the A.E.U. leaders had themselves said at Blackpool, 
in June, 1942, were quite unjustified. 
serious degree of unrest had been created—unneces- 
sarily, as most people will probably think. 
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aircraft plants and other establishments, particu- 
larly in the Midlands area, by smart young women, 
who, only a few weeks before, if the newspapers 
were to be believed, had been drapers’ shop assist- 
ants, hairdressers, chorus girls, etc., etc. At the same 
time, the steady-going old skilled craftsmen in 
Barrow, who were quite satisfied that they could 
have knocked spots off the records set up by these 
smart young girls in the Midlands, were tied to 
Barrow, and to their steady, regular old wages by 
the Essential Work Order. Everything was thus 
set for the development of a grievance which was 
by no means the imaginary one that some people 
would like to believe. It did not require overmuch 
dubious trade-union agitation to make such work- 
people disgruntled, and, as regards Barrow, the 
| only result of the union propaganda already men- 
| tioned was to fortify the Barrow workpeople in a 
| belief which they were already prepared to hold on 
| their own account. 

| It is extremely difficult to know what effective 





|as it developed in Barrow, and, it must be added, 


That | as it has developed to a greater or lesser degree in | ter. 


sheets, which were in the post to every federated 
establishment in the United Kingdom. Whatever 
else may be said about the Federation, it cannot be 
charged with having pursued delaying tactics on 
this occasion. The wages which were being earned 
during the week ended March 27 would not, in the 
majority of establishments, fall to be paid in actual 
cash until the end of the following week, ended 
April 3. In a very large number of cases, the wage 
sheets covering the week from March 22 would not 
be worked on in the counting houses before March 29, 
by which time every federated firm in the country 
possessel the greatest amount of detailed instruction 
that the Federation could find to send out. 

It is a highly important item that that Federation 
circular, compiled in such hectic circumstances, 
has stood the test of time and has not been seriously 
| attacked as regards accuracy of interpretation during 
|all the months which have intervened between 
|March and the present time. The importance of 
this must be emphasised because, if there is one 





A very | remedy could have been provided for this situation | thing which has been advertised more than any other 


| 


about Award 326, it is its incomprehensible charac- 
It is not unfair to say that no amount of 


only deals with the matter as regards the short-term | other old-established engineering centres. It is all too | propaganda or explanation will ever retrieve this 
view. On the long-term view, the problem which | true that to state the position is much easier than to | situation within the lifetime of those now living : 


now faces the trade unions in respect of their future 
activities, not only at the present moment but next 
vear and the year after and in five or ten years’ time, 
is how they can continue to function without raising 
hopes which their leaders know cannot be satisfied. 

There is also another problem, which is how these 
leaders are to keep their rank and file in touch with 
developments over prolonged periods. Throughout 
the whole of 1942, and right up to the Tribunal 


Award in March, 1943, the only thing which was | 


being said to the workpeople by anybody was that 
they were under-paid and that their rapacious 
employers were refusing to acknowledge this patent 
fact. It is difficult to see how the employers could 
have countered this in any effective way because, 
had they taken any definite steps in this direction, 
they would have laid themselves open to the | 
rejoinder that, until the unions had presented their 
laims, the employers could not possibly know 
whether these were going to be high, low, or medium, 
reasonable or unreasonable. The problem is pri- 
marily one for the trade unions to consider; and 
the penalty, if they do not consider it and take 
effective steps to deal with it, must be that, in course 
of time, their sins will find them out. 

In respect of the Barrow district in particular, in 
addition to all this national propaganda, there was a 
separate set of circumstances which are not widely 
applicable anywhere else in the country. The 
Vickers establishment at Barrow is an old-established | 


| 


concern, making in war time very much the same | 
sort of things that it made in peace time, and, 
broadly speaking, by the same methods and with 
the same plant. This is not to say that the Vickers 
firm is not progressive; it is important to note, 
however, that it has not been subjected as a result 
of the war to such radical changes as have taken 
place in other engineering establishments as the 
direct result of changing over from peace to war 
production. As is well known, the Vickers plant at 
tarrow is very well organised and possesses, among 
other assets, an established team of rate fixers, etc., 
who are some of the most competent people at their 
job in the country. No one would dream of criti- 
cising this firm for holding the view that an opera- 
tion which they might have been doing in 1923 and 
are still doing in 1943, which is quite possibly being 
done by the same employee and certainly with the 
same tools, similar material, and by the same 
methods, would require any adjustment in the price 
of the job. The firm might reasonably contend 
that any variations in the standard of living have 
been taken up by other adjustments in the wage 
structure. The result of this in Barrow has been 
that prices have been held very efficiently and, in 
the absence of other circumstances, would not have 
given rise to any feeling of grievance on the part of 
the workpeople. 

Unfortunately, however, the piecework price 


|find an effective remedy. It is possible—indeed, 
| highly probable—that the most effective (even if 
not the only effective) solution would be an under- 
taking that employment will continue in Barrow 
at the modest earnings now current long after the 
fancy earnings reported from other areas have passed 
into the history books. It is well known, and the 
Left Wing propagandists have not been slow to 
take advantage of the fact, that there is a very real 
fear on the part of skilled engineers that, after the 
war, their services will be no more required than 
they were during the inter-war years. There is 
little use in denying that this feeling does exist ; 
it would be far more wise if some authoritative 
answer could be given to it. Whether this should 
be done by the employers or by the Government 
is an open question. In all probability it would 
come more effectively from the employers, be- 


| 
| 
| 


|cause, even among those whose political views 


would lead them to desire the Government to take 
over anything and everything, there is really at 
heart very little feeling of assurance that any 
Government department could, in fact, do what it 
would appear to be forced to try to do under 


nationalisation, namely, to make two blades of 


grass grow where only one grew before. Every- 


| one, of course, is fully aware of the difficulties which 


individual employers would have in accepting such 


| a bold liability, but that is another matter. 


We now come to the time of the issue of the 


| Tribunal Award No. 326 on March 22, 1943. As is 


now well understood, this award was issued by the 
Tribunal through the Press Office of the Ministry of 
Labour, with no one at either the Tribunal or the 
Ministry of Labour appreciating to the full how 
delicate was the general situation. The great 
majority of engineering workpeople and engineering 
employers throughout the country get their day-to- 
day information on such matters from their daily 
newspapers, not all of which are adequately equipped 


| to deal with a highly intricate technical document 
such as the award actually was. No one is particu- | 


larly to blame for this; it was just a case of a first 
happening, and, not unnaturally, experience did 


|not exist prior to this occurrence, It is certainly 


clear that, in future, such matters will be handled 
very differently. 

The award, although issued formally to both the 
Employers’ Federation and the trade unions equally, 
was, in fact, a mandatory document addressed to 
the employers. It was their responsibility to imple- 
ment the terms of the award and, as one term | 
provided that_the whole award should come into | 
operation forthwith, the Federation were under | 
extremely heavy pressure to get out instructions’to | 
the federated firms without any delay. March 22 


the date of the award, was a Monday; yet by 
25, 
assimilated the award, studied it in all its impli- | 





situation at Barrow cannot be studied in a vacuum, 
and the workpeople at Barrow were not unnaturally 
aggrieved at the stories they read in their news- 
papers of high piecework earnings being made in 


Thursday afternoon, March 25, the Federation had 
cations and its repercussions on the innumerable 


ing to six or seven pages of foolscap duplicated 





Award 326 is doomed to go down in engineering 
|history as an incomprehensible document. The 
| fact that it could be comprehended in not more than 
| 23 working days will never be fully appreciated, and 

it is unlikely that the Federation will ever receive 

any credit for its effort. 
| After the A.E.U. had had ample time to study the 

Federation instructions, it sent out its own circular, 
|explaining the award to its own branches. It is 
| interesting to note how long the A.E.U. took over 
| this, and it must also be noted that, before commit- 
| ting themselves to any interpretation of their own, 
| they had before them the Federation interpretation, 
|so that their task was by that much simplified. It 

is important, in connection with the Barrow situa- 
tion, to note that the A.E.U. circular does not dis- 
agree with the Federation circular in any single 
point. It certainly uses different arithmetical 
|examples, but they would appear to have been no 
| more than an effort on the part of the A.E.U. staff 
|to try to show that they could work on their own 
| account in case of need, and did not necessarily 
require the Federation to work things out for them. 
This coincidence between the documents is extremely 
significant in connection with Barrow, because it was 
a vital factor throughout the situation. 

The award granted no more than 6s. to certain 
grades, mainly the plain timeworkers, with a conse- 
quential adjustment of about 6s. 8d. to the lower- 
paid pieceworkers, and nothing at all to the higher 
| paid workpeople, and was extremely unpopular. 
| In view of the precedent circumstances, which have 
already been explained here at some length, it could 
| hardly fail to be unpopular. It is not unfair to say 
| that most.of the trouble which has arisen in the past 
| six months from this award has been not at all 
| because the award could not be understood, but 
| because it was understood all too well. 

The National Arbitration Tribunal, just as did 
the Employers’ Federation in the few weeks before 
the Tribunal hearing, obviously felt itself bound by 
the Government’s White Paper on Wages, which 
stated briefly that, while the Government was hold- 
| ing steady the expenses of living by means of a vast 
and unwieldy system of controls and _ subsidies, 
|there would appear to be no justification for all- 
|round increases in wages; but that, within the 
| framework of this policy, there might be good cases 

to be made out for the “‘ adjustment of anomalies 
| and the ironing out of inequalities.” This is pre- 
| cisely what the Employers’ Federation had tried to 
do, and the Tribunal apparently followed the same 
line of reasoning on the same broad national grounds. 

During April, May and June, isolated spots of 
trouble arose in various parts of the country from 
this award, all of which were smoothed over through 
the trade union machinery. During the same period, 
unrest was beginning to show itself at Barrow, and, 
in view of the fact that the pot did not boil over until 
September, various parties have been criticised for 


| 
| 


| 
| 





| 
| 


| 


| agreements to which the Federation is a party, and | not having taken earlier steps to deal with the 
| prepared extremely voluminous instructions, extend- | situation. 


This will repay examination. 


As far as the Employers’ Federation was con- 





ENGINEERING, 


INTERNATIONAL TELECOMMUNI- 
CATIONS.* 
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cerned, their position would seem to have been that 
a Tribunal having the force of a Court of Law had 
issued ‘to them an order which they had obeyed. It 
would not appear to have been a practical possi- 
bility for the Federation at any time to go back to 
the Tribunal and inquire whether or not it was 


I sHoutp have liked to bring to your attention some 
of the developments and applications of new technique 
| which have recently taken place, and to give some 





implementing the award properly. The Tribunal 
might quite properly have replied to the Federation, 
in effect, “‘ You have got your order ; it is your job 
to put it into operation; if you do not think that 
you are operating it properly, why are you not 


particulars of the many expedients which have been 
adopted in order to safeguard communications under 
war conditions. I have concluded, however, that any- 
thing even approaching a review of current practice is 
fraught with such difficulties at present, that it must 
altering your operation so as to bring it into line | be left to a more opportune time in the future for this 
with what you do think is proper? Why waste the to be done. As an alternative I thought it might be 
time of this Tribunal asking such silly questions ?” | Of interest to put before you # survey of the possi- 
oa : ; . +77 | bilities of development of telecommunications in the 
The trade unions, and particularly the A.E.l ** | international field, dealing in particular with the sub- 
throughout all this period had the utmost right to} ject of international control and regulations and its 
go back to the Tribunal and seek further inter- | repercussions on post-war developments in this country. 
pretation if they felt that the Employers’ Federation | Perhaps more than in any other branch of engineering 
was not operating the award adequately. Indeed, | it is essential in telecommunications to have some 
so anxious has the Tribunal always been to make sure | measure of international regulation and standardisa- 
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When these diversities of practice were initiated jt 
was not of serious moment. Air services in the United 
States at that time were not related in their operation 
to Europe generally or to Russia, but this will not be 
true in future. Now that the Atlantic and Pxcific 
have been spanned and international air routes are 
in being, co-ordination is essential. Similarly in broad. 
casting, what was tolerable in the early days wiih 
limited number of stations in each country oper: ting 
on low power will become intolerable without a fuller 
measure of control and regulation in future. [Loca] 
departures from an international standard which have 
had to be accepted hitherto will no longer be possible. 
The ultimate solution of the frequency-allocation pro. 
blems must, I fear, remain obscure until it is known 
how far some of the war-time usages of radio can be 
adapted for peace. A great extension has taken place 
in the frequency spectrum now used for wireless 
transmissions, but with this extension there has been 
an unprecedented number of new applications. This 
problem of allocation can be solved only if it treated 
on a rational and engineering basis. It has been 


that everyone was fully aware of the right of refer- | 
ence back that this is pointed out in precise terms at 
the foot of every award the Tribunal has ever issued | 


since its establishment in the middle of 1940. But 


the A.E.U. could not very well go back to the| must continue not only with the object of complying | 


Tribunal and allege that the Employers were not} 


properly implementing the award, or it would have | but with a view to our playing a full part in, and con- | 
" which | tributing to the growth of facilities for communication | 


been faced with its own circular of April, 
coincided with the Employers’ advices. 

The firm of Vickers-Armstrongs could not go to| 
the Tribunal; for one thing, they were not official | 
parties to the original hearing, although no doubt | 
this technicality could have been overcome. If, | 
however, they had gone back to the Tribunal, Mr. | 
Justice Simmonds would have been fully justified | 
in saying to them “* You are members of the Federa- 
tion, which has issued instructions that have been 
assented to by the A.E.U. If you are not, or if you 
think you are not, following those instructions, why | 
don’t you alter your methods so that they do follow | 
those instructions?” The Barrow workpeople | 
could only go to the Tribunal through their Union | 
National Executive ; but this Executive did not see | 
how it could go back to the Tribunal, as pointed out 
and hence arose a complete deadlock. 

(T’o be continued.) 


above, 





OBITUARY. 
MR. S. BYLANDER. 


WE have learned with much regret of the death, 
on October 9, of Mr. Sven Bylander, one of the best | 
known of the comparatively small number of Con- 
tinental engineers who, before the war, had estab- 
lished practices in this country. He was 66 years 
of age. Mr. Bylander, who was of Swedish nation- | 
ality, received his general schooling at Ara and his | 
engineering education at Boras Technical College. 
For a time he was employed by a relative, Mr. 
P. G. Bylander, on surveying and general engineer- 
ing work, and also spent two years as a draughts- | 
man in the Lindholmens shipyard at Gothenburg. | 
He gained further experience in Germany and | 
in the United States, eventually concentrating | 
on structural steelwork, on which he became a} 
recognised specialist. During the 40 years which 
he devoted to this branch of engineering, he | 
was responsible for the steelwork of many notable | 
buildings, either in the capacity of chief engi- | 
neer of the Warring White Building Company 
or, since 1912, as a consultant on his own account. 
Among them may be mentioned the Ritz and| 
Waldorf Hotels, Selfridge’s store in Oxford-street, 
and the Royal Automobile Club. He did important 
work, also, in Canada and South Africa. Mr. 
Bylander was a founder member of the Institution | 
of Structural Engineers and served for many years 
on its Council. He was also a member (and, in 
several instances, chairman) of many of its com- 
mittees, including the Standing Committee on | 
Reinforced Concrete Practice and the Science 
Committee, and held the office of Honorary Curator | 
of the Institution on more than one occasion. | 
In a paper read before the Institution in June, 1941, | 
he and Mr. H. Boddington presented a scheme for | 
the f industrial London. He was | 





reconstruction of 


also a past-chairman of the Junior Institution of 
Engineers. 


| regulations was realised at an early stage. 


| aeronautical 


tion, and this will be accentuated in the future with the 
very great expansion in communications that may be 
expected throughout the world. In framing these 
regulations and standards, British engineers have 
always been prominent. Our interests in this direction 


with international standards of service in this country, 


abroad. We have played some not inconsiderable 
part in the progress that has been made in telephony, 
telegraphy and wireless, and it will be imperative in 
the interests of British trade that we keep in advance 
in technique and take a lead in research in the field 
of international communications in the future. 

Before considering the future, it may be desirable to 
review the present position as regards the international! 
regulation of communications. The necessity for such 


International Telegraph Convention was that of Paris 
(1865), and the first International Radiotelegraph Con- 
vention that of Berlin (1906). These and subsequent 
Telephone and Radiotelegraph Conventions were 
abrogated and replaced by the International Tele- 
communications Convention of Madrid (1932) and the 
Regulations annexed thereto, the latter subsequently 
modified by the Cairo Regulations (1938). These Con- 
ventions and Regulations are primarily concerned with 


|the administrative rather than the technical side of 
| intercommunication facilities, with the important 


exception of the Radio Regulations which determine 
the allocation of frequencies between the different 
services, and are therefore necessarily based on technical 
considerations. 

There are, however, three technical committees 
recognised by the Conventions and Regulations, known 
respectively as the International Telephone Consul- 
tative Committee (C.C.1.F.), inaugurated in 1924 (Paris); 
the International Telegraph Consultative Committee 
(C.C.1.T.), inaugurated in 1926 (Berlin); and the 
International Radio Consultative Committee (C.C.I.R.), 
inaugurated in 1929 (Hague), charged with the study 
of technical questions relative to the methods of work- 
ing communucation channels; and it is from the 
operation of these technical committees that the inter- 
national framework is built up. Having indicated the 


tions are at present regulated, we now come to the con- 
sideration of the probable trend of development in 
the future and of how far the framework will meet the 
needs. It may well be that the Conventions, as distinct 
from the Regulations, are so broad in their principles 
that they will continue to serve as the basis. The same 
considerations apply to the Telephone and Telegraph 
Regulations, with probably some additional regulations 
to cover new systems of working which are suitable for 
adoption internationally. It is, however, certain that, 
as far as the Radio-telegraph Regulations are con- 
cerned, modifications must be made to adjust the 
frequency allocations to meet new conditions. The 
most difficult and controversial question at all Inter- 
national Communication Conferences since the Wash- 
ington Radio-Telegraph Convention, 1927, has been 
that of frequency allocations. These difficulties have 
been largely due to the adoption of different groups of 
frequencies in different countries for broadcasting and 
services, and to the conflict between 
mobile services and broadcasting interests in demands 
for frequency allocations free from mutual interference. 
For example, the United States, Russia and the rest of 
Europe have adopted different ranges of frequencies 
for aeronautical and broadcasting services, and the 
non-maritime nations have made many claims and 


encroached on the frequencies first used for ship com- | 


munications. 





* Presidential Address to the Institution of Electrical 
Engineers. Delivered in London on Thursday, Octo- 
ber 7, 1943. Abridged. 





The first | 


complicated in the past by political considerations 
which have been both irrational and divorced from a 
technical basis. The necessity for emphasis being given 
to the adoption of a technical basis in determining 
international frequency allocations leads to con- 
sideration of the three Consultative Technical (om. 
| mittees and the three divisions of communications with 





| which they deal. 

Telephony.—The special feature of the telephone 
service has been that it operates as a through service, 
one subscriber being directly linked to another through 
| their respective local exchanges, trunk exchanges, and 
|a trunk connecting network which may traverse more 

than one country. I think it is true to say that the 

CCLF. has addressed itself primarily to the problem 
of determining the characteristics and general specitica- 
tions for the operation of a European network. It has 
dealt with fundamentals common to all long-distance 
transmission, and with many special considerations 
| such as the conditions affecting protection from power- 
transmission lines and the prevention of interference 
|from extraneous noise. While maintaining a 
| liaison with American interests and including in its 
| membership national representation outside of Europe, 
| there is not yet the fullest international co-operation. 
| The United States and Canada, with their long trans- 
| continental network, were in advance of Europe in 
building up long-distance telephony and were able to 
make progress without international agreement. It 
|}was only with the advent of radio links between 
| continents that telephony may be said to have become 
ja world service, and the need became apparent for 
| determining universal standards. International tele- 
| phony is still very limited in its scope; it 
possible to look forward to a great expansion. 

It is true that any telephone subscriber in this 
country may be connected to a subscriber in America, 
Australia or elsewhere beyond Europe if a radio link 
is available. The limitations result from the smal! 
|number of channels: five to the United States of 

America; one to Australia, India, Canada and Sout! 
Africa. There are also inherent difficulties in long 
| distance radio transmission, since over very long 
| distances continuous communication on any frequency 
| is impossible and for certain portions of the day no 
| frequency is effective. For these reasons communi- 


close 


is now 


| broad framework under which international communica- | ation between continents relying on radio is little 


| developed compared with trans-continental telephony 
where a line network exists. Compared with the five 
| radio links from this country to the United States, 
there were about 200 circuits on cables between this 
country and Europe, including as many as 60 to Paris, 
21 to Amsterdam, and 15 to Brussels. Between many 
countries where line connections are possible ver) 
meagre facilities in fact exist. 

The development of long-distance telephony 
Europe itself is mainly concentrated in Middle and 
Western Europe. Only one direct circuit existed, for 
example, between London and Moscow, and none to 
Greece, Turkey and the Balkan States. Here within 
Europe must be great opportunities for expansion of 
| the international telephone service. An index of one 
| telephone circuit between London and Moscow is 4 
poor criterion of the community of interest between the 
two countries. Such an expansion can, however, only 
| be contemplated with the adoption of the most modern 
| technique on multi-channel carrier or co-axial systems 
already in extensive use in some countries and ready 
for exploitation on a large scale. Prior to the war, 
the European long-distance network was mainly under- 
ground, comprising loaded and repeated circuits within 
the audio-frequency range, some of the fringe circuits 
still being on overhead lines. The application of carrier 
and co-axial technique for long-distance telephony is 
one of the immediate post-war questions for con- 
sideration. 

To set up a through-call on an international system 
implies the ability to handle adequately the calling and 
supervisory signalling arrangements. Here great 


in 
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wogress has been made with voice-frequency currents 
for signalling, which pass through the speech amplifiers 
n the network and may be used for transmitting the 
mpulse for through-dialling. Where automatic working 
1as been adopted there is no insurmountable technical 
difficulty in setting up a system of through-dialling 
between subscribers in two towns, however remote. 
[he whole control of the call, setting up and discon- 
nection, metering to the full extent of timing, costing 
it the appropriate rate and billing the charge to be 
rendered, can be carried out without the intervention 
of an operator. How far it is profitable to place these 
operations entirely in the hands of the subscriber 
rather than the operator is a matter of assessment 
between plant costs and operating costs. The desir- 
ibility of imposing some complexity of coding and the 
operation of a long series of digits on the dial by a 
subscriber are also important factors for consideration. 
There is undoubtedly great scope for development in 
dialling and signalling methods. 

Where one may anticipate the greatest development 
in telephony is, however, in bridging continents or 
such distances where hitherto the attenuation on a 
submarine cable has rendered its use for telephony 
prohibitive and recourse has had to be made to radio 
links as an alternative. It has been suggested that 
improvements in the art of radio and the adoption of 
more rational means for the allocation and channelling 
of frequencies will go far towards meeting the need for 
these additional means of communication. Dr. Buckley, 
in his Kelvin Lecture before the Institution,* has dealt 
with the problem of telephone circuits between Europe 
and America, and envisages radio circuits obtained by 
this means. This system of channelling should go far 
to effecting a fuller use of the available space in the 
ether. Having in mind, however, the ever-growing 
demands for space in the ether and the first call which 
must be given on this space to the mobile services, such 
as marine and aeronautical, whose needs cannot be 
met other than by radio, I feel that the ultimate 
demand for long-distance telephony circuits can be 
met only by more line circuits. 
are two possible solutions. The first lies in the much 
more complete and progressive expansion of long- 
distance land-telephone networks, and the routing of 
international circuits irrespective of political considera- 
tions and based on standardised practice and sound 
technical and economic grounds. We regard this 
country as separated from the United States by nearly 
2,000 miles of the Atlantic Ocean, and Australia as 
similarly separated by vast stretches of the Indian or 
Pacific Ocean. If the Atlantic crossing is made via 
Greenland and Iceland, the longest sea distance is 


still about 700 nautical miles, but if to connect New | 


York and London by wire we choose a route via Alaska, 
the Aleutian Islands and Russia, and select suitable 
islands as links for submarine cables, no length of such 
cable would exceed about 200 nauts ; and from London 
to Melbourne via Europe, India, Burma, the Dutch 
Indies and the Timor Sea, the greatest length of sub- 
marine cable could also be about 200 nauts. Using 
the most modern types of conductor and dielectric 
adapted for submarine cables, it is probable that only 
one telephone circuit is obtainable on an unloaded 
transatlantic cable via Greenland and Iceland, whereas 
the same type of cable in a route through Alaska and 
Russia would enable two or three circuits to be 
obtained, and if a pair of cables were laid using each 
one unidirectionally the number of circuits would be 
increased to six. 

The examples I have given are extreme cases. There 
are alternatives to the very shortest crossings, but if 
routes are selected as best adapted for the economical 


spacing of repeaters, with due regard to maintenance of 


stations and suitability for cable landings, the most 
attractive solution may be such a route as indicated. 
The density of telephone population en route is not the 
determining factor, as the extent and value of the 
transit traffic may prove that it can be economical. 


(To be continued.) 





CONFERENCE ON INDUSTRIAL MANAGEMENT.—A con- 
ference on “‘ Management in Action” will be held by 
the Institute of Industrial Administration from Octo- 
ber 22 until October 24, at the Waldorf Hotel, Aldwych, 
London, W.C.2. Sir Cecil Weir, K.C.B., M.C., Director- 
General, Equipment and Stores, Ministry of Supply, and 
Viscount Davidson, P.C., G.C.V.0., C.H., C.B., President 
of the Institute, will address the conference, which will 
examine and discuss the responsibilities of executives 
charged with the functions of “‘ Production,”’ ‘‘ Personnel,” 
“ Marketing,” and “ Finance.” We understand that 
the conference will be attended by upwards of 200 
directors and senior executive officers in industry from 
all parts of the country. Further particulars regarding 
the conference may be obtained on application to the 
secretary of the Institute, Artillery House, Artillery-row, 
London, 8.W.1. 





* ENGINEERING, vol. 153, pages 376 and 384 (1942). 
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LABOUR NOTES. 


Tue final report of Lord Greene’s Board of Investiga- 
tion into wages and conditions in the coal mining 
industry—which was issued on Saturday Jast week— 
recommends that the district output bonus scheme be 
replaced, by either a pit scheme or a combined district 
and pit scheme, preferably the former. It estimates 
the cost of the pit scheme at 3,500,0001. a year and that 
of the combined scheme at 2,000,000. a year, as against 
600,0001. for the present arrangement. If the existing 
arrangements for meeting the cost of the bonus are 
continued, it reckons, the adoption of either of the 
schemes “ will inevitably result in an increase in the 
cost of coal to the consumer.” 





The Board has no doubt as to the advantages in 
principle of a pit scheme over a district scheme, and 
explains that its earlier decision to depart from the pit 
basis in favour of district bases was due to a desire to 
secure the co-operation and goodwill of the two national 
associations, “ both of which were firmly opposed to a 
| pit scheme and strongly urged the adoption of a district 
|scheme.” In the closing months of 1942, the scheme 
| undoubtedly helped to arrest the downward trend of 

output at a critical period, but in the early months of 
1943, the position was reached when the scheme 
“ceased to operate in the manner in which it was 
| originally intended.” 





A noticeable slackening of effort took place, but, the 
Board records, this was not the sole cause of the decline 
|in output. The upward trend of absenteeism, it says, 
| has been an important contributory cause of the failure 
| of many districts to qualify for bonus. There has also, 
it is added, been a regretable number of local strikes 
which have affected output. “We have come to the 
conclusion,” the Board says, “that a bonus scheme 
should be continued, and that it would be undesirable 
to make any changes which would give to the workers 
terms less favourable than those contained in the 
| original scheme.” 


The proposals prepared by the Mineworkers’ Federa- 
tion of Great Britain as an alternative to the Govern- 
ment’s plans for increasing coal production were sub- 
mitted to the Minister of Fuel and Power last week. 
Editorial comment on these two documents is made on 
page 311 of this issue. 





At a conference, on Friday last week, representatives 
of Messrs. Vickers-Armstrongs Limited and officials 
of the trade unions whose members were involved in 
| the recent strike at Barrow-in-Furness agreed on the 
| details of the time-piece system which is to take the 
| place, on October 16, of the premium bonus system. 
| 
| Mr. G. W. Parkinson, of Messrs. Sir Lindsay Parkin- 
| son and Company, expressed the opinion last week that 
| if adequate facilities were provided, outcrop workings 
could produce at least 10,000,000 tons of coal a year 
for several years to come and fill the gap between the 
yield of the coalmines and the estimated needs of the 
country. 











In the industries covered by the statistics compiled 
by the Ministry of Labour and National Service, the 
changes in rates of wages, reported to have come into 
operation in Great Britain and Northern Ireland during 
August, resulted in an aggregate increase estimated at 
| nearly 30,0001. in the weekly full-time wages of over 
360,000 workpeople, and in a small decrease in those 
of nearly 4,000 workpeople. The industries and ser- 
| vices in which rates of wages were increased, included iron 
and steel manufacture, iron-ore mining, tin-plate manu- 
facture, laundering, tobacco manufacture, sugar con- 
fectionery, cocoa and chocolate manufacture and food 
preserving. Decreases of small amounts were reported 
|in iron-ore mining in Cumberland and the Furness 
| district of Lancashire. 











| Of the total increase of 30,0001. about 22,0001. was 
| due to arrangements made by joint standing bodies 
(including 9001. under the operation of sliding scales 
based upon fluctuations in the official cost-of-living 
| index number); and 5,000/. to the operation of other 
cost-of-living sliding scales. Nearly all the remainder 
was the result of direct negotiations between employers 
and workpeople or their representatives. The whole 
of the decreases reported took effect under the’operation 
of sliding scales based upon fluctuations in the official 
cost-of-living index number. 





The number of disputes involving stoppages of work 
reported to the Ministry as beginning in Great Britain 
and Northern Ireland, during August, was 137, as com- 
| pared with 113 in the previous month and 123 in 
i August, 1942. 














In the 137 new disputes about 48,800 | 








workpeople were directly involved and 2,500 indirectly 
involved—thrown out of work, that is, at the establish- 
ments where the stoppages occurred, though not them- 
selves parties to the disputes. In addition, about 4,800 
workpeople were involved, either directly or indirectly, 
in 10 disputes which began before August and were still 
in progress at the beginning of that month. The 
number of disputes in progress in August was thus 147, 
involving about 56,100 workpeople. The aggregate 
number of working days lost in these disputes during 
August is estimated at 139,000. 





Of 139 stoppages which ended in August, 60, directly 
involving 11,200 workpeople, lasted not more than one 
day; 34, directly involving 6,000 workpeople, lasted 
two days; 19, directly involving 4,300 workpeople, 
three days; 21, directly involving 13,500 workpeople, 
four to six days; and five, directly involving 19,900 
workpeople, over six days. 





Twenty-nine of the 137 disputes which began in 
August, and directly involving 6,300 workpeople, arose 
out of demands for advances in wages ; seven, directly 
involving 1,300 workpeople, out of proposed reductions 
in wages; 42, directly involving 8,200 workpeople, out 
of other wage questions ; six, directly involving 1,300 
workpeople, out of questions relating to working hours ; 
18, directly involving 21,600 workpeople, out of ques- 
tions respecting the employment of particular classes or 
persons ; and 27, directly involving 2,300 workpeople, 
out of other questions respecting working arrangements. 
Two stoppages, directly involving 4,500 workpeople, 
were in support of workpeople involved in other dis- 
putes. Six stoppages, all in the coalmining industry, 
directly involving 3,300 workpeople, were in sympathy 
with employees who had been prosecuted for absentee- 
ism, for refusing to work underground or for breaches 


of regulations. 





Final settlements were effected, in August, in the case 
of 123 disputes, directly involving 50,700 workpeople. 
Of these disputes, 27, directly involving 13,900 work- 
people, were settled in favour of the workpeople, and 
77, directly involving 15,700 workpeople, in favour of 
the employers; 19, directly involving 21,100 work- 
people, resulted in a compromise. In the case of 16 
other disputes, directly involving 4,200 workpeople, 
work was resumed pending negotiations. 





As a result of conferences between representatives of 
the Transport and General Workers’ Union, the 
National Union of General and Municipal Workers, 
and the Amalgamated Engineering Union certain pro- 
posals with regard to part-time workers have been 
accepted and embodied in an agreement. The agree- 
ment, it is declared, is designed in principle to meet 
the peculiar and abnormal circumstances concerning 
the part-time employment of workers during the war 
period and nothing in it is adversely to affect the condi- 
tions of full-time workers or any of the agreements in 
the engineering industry. Part-time workers are de- 
fined as persons who undertake part-time work in 
federated establishments. The hours of work being 
mutually arranged to suit the convenience of the 
employer and the part-time worker. They are to be 
paid not less than the appropriate rate for the work on 
which they are engaged. 





Where part-time workers work the hours of the full 
normal morning shift or the hours of the full normal 
afternoon shift, they are to receive overtime allowance 
for work done after such full number of hours. Part- 
time workers not on regular weekly part-time work, but 
working only at week-ends—Saturday afternoon and/or 
Sunday—are to be paid the appropriate overtime rates. 
In other respects, part-time workers are to be entitled 
to not less than the appropriate rates and conditions 
relating to the branch of trade or industry in the 
establishment at which they are employed and be 
governed by the agreement and practices existing in 
the industry or firm. Part-time workers presenting 
themselves for work are to be guaranteed payment for 
the working hours of their shift. 





WOMEN’S ENGINEERING Socrety.—The 2ist annual 
conference of the Women’s Engineering Society will be 
held at Manchester from Friday evening, October 22, 
until Monday morning, October 25. The annual luncheon 
will take place at the Engineers’ Club, Manchester, at 
1.15 p.m., at which Sir Stafford Cripps, K.C., M.P.. 
will speak. The annual general meeting of the society 
will be held later in the afternoon, and, in the evening, 
Miss G. L. Entwisle, A.M.I.E.E., will deliver her presi- 
dential address. Short papers will be given by members 
on Sunday morning, October 24. Further particulars 
may be obtained from Miss A. S. Lockhart, B.Com.Sc., 
20, Regent-street, London, S.W.1. 
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STRUCTURE NEAR OvTSIDE oF INGOT. 
100, 


THE SOLIDIFICATION AND 
COOLING OF STEEL INGOTS.* 


By E. F. Law, A.R.S.M., and Vernon Harporp, 
A.R.S.M. 


SoME years ago the Ingot Committee suggested to 
one of the authors (E. F. L.) that an investigation into 
the formation and distribution of sulphides in steel 
ingots would be of value and offered to supply him with 
sections of typical ingots which had been prepared for 
and examined by the Committee. As a preliminary 
step it was decided to make a detailed examination of 
sections of a killed medium-carbon steel (No. 36) and a 
low-carbon rimmed steel (No. 59). Full details of the 
history of these ingots are recorded in the Committee's 
Fourth Report on the Heterogeneity of Steel Ingots.t 

\ very large number of chemical analyses was made 
in order to establish the degree of segregation, not only 
of sulphur but also of carbon, phosphorus and man- 
ganese, from the outside to the centre of the ingots, 
and special attention was given to the apparently 
anomalous behaviour of manganese in relation to 
sulphur segregation. Similar work has been carried 
out by others, and as the facts are now generally 
accepted the work need not be dealt with here. The 
information obtained from this investigation did not 
throw much light on the changes taking place during 
the solidification of an ingot, but it did serve to demon- 
strate that sulphur could not be considered by itself 
alone but in conjunction with carbon and phosphorus, 
and, further, that methods much more accurate than 
chemical analysis were essential. It was therefore 
decided to make a detailed microscopical examination 
of the two ingots, to which a third, ingot-iron, ingot 
(No. 65) was later added, and several observations 
have been made and recorded which, it is hoped, will 
be of interest and may not only serve to add to such 
knowledge as has so far been obtained on the mechan- 
ism of ingot solidification and subsequent changes 
during cooling but may lead to further investigations 
into this interesting subject. 

Even before the war it was not possible to pursue 
the investigation continuously, owing to the interven- 
tion of other work, and consequently it had to be laid 
aside for varying periods. After the outbreak of war 
it was not possible to proceed further except for a short 
period during the last six months. In view of the 
present uncertainties in carrying on such work, the 
authors feel that, though they fully realise the incom- 
pleteness of this investigation, it is better to put forward 
the results already obtained. 

Killed-Steel Ingot No. 36.—The first ingot examined 
was No. 36 of the Ingot Committee’s Fourth Report, 


being a medium-carbon killed ingot of the following | 


composition : carbon, 0-400 per cent.; silicon, 0-210 
per cent.; sulphur, 0-054 per cent.; phosphorus, 
0-016 per cent.; and manganese, 0-820 per cent. A 
slice from the outer wall to the ingot centre was 
obtained, a section of which was macro-etched and 
sulphur-printed before being cut up into eleven sub- 

* Paper published by authority of the Committee on 
the Heterogeneity of Steel Ingots, and presented at the 
annual autumn meeting of the Iron and Steel Institute, 
on Thursday, October 14, 1943. Abridged. 


+ Iron and Steel Institute, Special Report, No. 2 (1932). 


: Sixth Report on the Heterogeneity of Steel Ingots, 
Tron and Steel Institute, Special Report, No. 9 (1935). 
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sections for micro-examination. Preliminary investiga- 
tion of the series of sections through the ingot revealed 
the following characteristics. On the outside of the 
ingot in the chilled zone the boundaries of the pearlite 
grains were more angular, and there was little tendency 
for the inclusions, which were small and spherical, to 
group themselves together. Well-defined channels of 
ferrite were not present, and the ferrite appeared to be 
more broken up with pearlite than in the more slowly 
cooled specimens. Fig. 1, above, shows the general 
structure near the outside of the ingot. Unless other- 
wise stated, all the photomicrographs have been 
etched with nitric acid. As the sections further into 
the ingot were progressively examined the pearlite 
grains became larger and more rounded ; broad ferritic 
bands surrounded these grains, in the centre of which 
and at the junction of two or three such bands there 
was a marked tendency for grouping of sulphide par- 
ticles and other inclusions. The final stage of develop- 
ment of these bands is shown in Fig. 2. For want of a 
better term these bands were always spoken of as 
‘channels’ and will be referred to as such in these 
notes. The inclusions were larger and more elongated, 
and at times specimens of almost perfect crystals of 
manganese sulphide were found (Fig. 3). These inclu- 
sions were not situated along crystal boundaries, but 
their position was generally located by the channels of 
ferrite and frequently ran across crystal boundaries. 
Occasionally in the more rapidly cooled part of the 
ingot, near the outside, igclusions were partially or en- 
tirely trapped in pearlite grains (see Fig. 4, opposite). 

Sulphide particles generally were homogeneous in 
character, and after the midway point from outside to 
centre was reached they became less numerous in the 
channels. The general conditions outlined in the pre- 
vious paragraph continued until the centre was reached, 
which was characterised by a mixture of large rounded 
grains of pearlite and a more broken-up structure, 
similar to the outside section. Individual sulphide 
grains embedded in pearlite were frequently surrounded 
by a circular ring of free ferrite, especially in the more 
rapidly cooled parts near the outside of the ingot 
(Fig. 5, opposite). 

Careful examination of the ingot structure from out- 
side to centre suggested that in the more slowly cooled 
part of the ingot, where cooling was undisturbed, the 
portion of the steel which in the solid ingot appears as 
pearlite was the first metal to freeze, ejecting the liquor 
rich in impurities, viz., carbon, phosphorus, etc., 
together with entrained non-metallic inclusions, into 
the ferrite channels to form the filling up of the skeletons 
of large dendrites. 

highest in impurities, would freeze last and carry with 
it the greatest amount of dissolved impurities and 
inclusions. 

Typical sections were therefore etched with Stead’s 
reagent and also by electrolytic etching with caustic 
soda, and both these methods clearly showed absence 
of phosphorus in the ferrite lamelle of the pearlite as 
well as in all the ferrite surrounded by or embedded in 
pearlite ; the presence of phosphorus was shown in the 
ferrite channels in contact with pearlite grains, increas- 
ing towards the middle of the channels. This showed 
| definitely that the metal which froze first and finally 
| became pearlite was free from phosphorus, this element 

being held in solution by mother-liquor freezing out at 
progressively falling temperatures as the phosphorus 
concentration increased. 

In view of the fact that the pearlite areas were 





The middle of these channels, being | 
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CRYSTALS OF MANGANESE SULPHIDE. 
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originally the liquid of the highest melting point, 

seemed unlikely that at the moment of freezing the 
| contained any impurity capable of lowering its meltin, 
| point ; it is more likely that it originally froze out a 


} 
| 


| ferrite (i.e., iron containing some manganese and silico: 
in solution) and that the carbon migrated from the iror 

carbon-phosphorus mother-liquor in the channels after 
solidification. It seemed probable that, after solidifica 
}tion and during cooling, the iron-carbon-phosphorus 
liquor broke down and that the carbon was divorced 
| from the phosphoric areas and entered into the phos 
| phorus-free ferrite, thus forming the pearlite as it exists 
| when cooled. Examination of a rimmed ingot (No. 59, 
see below) was being made at the same time, and certain 
observations of the structure supported the probability 
that, although in all likelihood, the original freezing of 
a carbon-phosphorus-iron solution occurred, there was 
at a later stage in cooling a strong tendency for th: 
carbon to be pushed away as far as possible from the 
phosphoric areas. 

A piece of the killed ingot was therefore taken from a 
position rather nearer the centre than the outside and 
| cut into four pieces ; one was kept untreated for com 
| parison. One piece was heated above Ar, and air 
| cooled. This showed that the pearlite had migrated 
| into the ferrite channels, being broken up into smaller 
grains, but under low power it was still possible to locate 
the position of the channels. Sulphide particles 
remained unchanged in their original channel positions. 
| In all these experiments it was unfortunately impossible 
| to photograph the same field in each case, as the speci- 

men had to be re-polished after treatment, but Fig. 6. 
| eppesite, shows a typical channel, while Figs. 7 
j}and 8 illustrate a similar channel etched with nitric 
| acid and boiling alkaline sodium picrate, respectively, 
|after heating above Ar, and air-cooling. The views 

show carbide migration into the channels. The 
| roughly triangular formation of the inclusions gives an 
| indication of the shape and width of the original channe! 
into which the carbon has migrated. A second piece 
was heated to the same temperature and quenched in 
water. A general martensitic structure was obtained. 











| although the channels were clearly visible under relief 


| polish, with sulphide inclusions in their original posi- 
tions. Examination revealed hard martensite areas 
surrounded by the channels, greatly reduced in size, in 
| which appeared to be a certain amount of dissolved 
| carbon incapable of resolution, as these channels were 
faintly darkened by boiling alkaline sodium picrate. 
| A third piece from the same section was heated to above 
| Ar, and air-cooled, reheated to the same temperature 
and very slowly cooled in the furnace. This resulted 
|in migration of the carbon away from the channels, 
lleaving them with their strings of sulphide particles 
unchanged ; the pearlite did not completely agglo- 
| merate into the large original grains, but was more 
broken up; to a large extent, however, the original 
| ingot structure was restored. 

| These experiments showed clearly the ability of the 
| carbide to migrate at this temperature, and also that 
at a temperature above Ar, it was still retained in the 
channels ; the fact that when very slowly cooled from 
this temperature the movement from the channels 
was greatest is strong evidence that the higher-phos- 
phoric areas tend to drive the carbide as far away as 
possible, The reason for the incompatibility of carbide 
and phosvhide is open to discussion, but there appears 
| to be no doubt about its existence, and the fact that 
carbon is readily able to diffuse in solid iron, whereas 
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INCLUSIONS PARTIALLY TRAPPED IN 
PEARLITE GRaINs. x 1000. 


Fig. 4. 














CARBIDE MIGRATION INTO CHANNELS. 
x 1000. 
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phosphorus is not, enables the separation to take place. 
It is therefore suggested that in the normal cooling 
of a killed ingot the process of freezing and cooling 
operates on the following principles: primary crystals 
of ferrite (containing some of the manganese and silicon, 
and possibly some carbon in solution but not the greater 
portion) entirely free from phosphorus are the first to 
crystallise as a homogeneous solid solution ; the mother- 
liquor carrying the bulk of the carbon and all the phos- 
phorus freezes progressively around these dendritic 
skeletons, giving the maximum carbon-phosphorus 
concentration in the centre of the channels so formed, 
in which are also collected the bulk of the sulphide 
and other inclusions. When the temperature falls 
below the Ar, point, the iron-carbon-phosphorus solu- 
tion breaks down and the phosphide solution ejects 
the carbon, which is driven as far as possible away from 
the high-phosphorus areas (the distance depending on 
the rate of cooling) and enters into the ferrite crystals 
which were the first to freeze, thereby converting them 
into pearlite areas found in the cooled ingot. The 
space originally occupied by the ferrite solid solution 
will vary according to the carbon and phosphorus 
contents of the steel. When the final migration of 
carbon in the solid state occurs, there may,be insufficient 
carbon to convert completely the whole to pearlite, so 
that some free ferrite may be found embedded in the 
final pearlitic areas usually in acicular form. The fact 
that such ferrite is found to be free from phosphorus 
is thus accounted for. 

When the decomposition of the iron-carbon-phos- 
phorus mother-liquor and the migration of the carbon 
in the solid state is accepted, it is seen that the freezing 
of a killed ingot proceeds in accordance with theo- 
retical considerations and the views held by the late 
Dr. J. E. Stead. Moreover, it confirms the existence 
of the “iron-carbon-phosphorus complex” observed 
by Professor Andrew.* 

Rimmed-Steel Ingot No. 59.—Following the examina- 





* See Andrew and Howat, Jl. Roy. Tech. Coll., Glas- 
gow, vol. 2, page 608 (1932). 
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tion of the killed ingot, a similar section from outside 
to centre of a rimmed ingot, No. 59, was obtained, and 
after macro-etching and sulphur-printing it was cut 
up into 22 micro-sections for detailed examination, 
No. 1 being on the outside wall of the ingot. The 
ingot had the following pit-sample analysis: carbon, 
0-050 per cent.; silicon, trace; sulphur, 0-027 per 
cent.; phosphorus, 0-077 per cent.; and manganese, 
0-470 per cent. The rim of the ingot extended up 
to piece No. 10, the inner part of this section being 
more or less the transition stage from the rimmed to the 
unrimmed part of the ingot. Broadly speaking, the 
essential differences between the rim and interior of the 
ingot were (a) in the carbide and pearlite formation, 
and (5) in the sulphide formation. 

(a) In the rim the carbide appeared in most cases 
as an inter-crystalline material surrounding ferrite 
crystals ; at times it became fairly massive, especially 
towards the inside of the rim. Pearlite, where it 
occurred, was in almost all cases surrounded by an 
envelope of carbide, which extended as strings pene- 
trating along the crystal boundaries of surrounding 
ferrite (Fig. 9, on this page). On crossing the rim 
boundary these strings and envelopes ceased abruptly, 
normal pearlite being almost exclusively present for 
some distance into the core ; from there onwards there 
was a reappearance of some emvelopes and carbide 
strings, although normal pearlite predominated. In 
the foregoing the term “carbide” has been used to 
describe the envelopes and intercrystalline material, 
but further investigation, which will be described later, 
gave rise to serious doubt as to whether this constituent 
was free cementite. 

(b) Sulphide particles, which were very small and 
scattered in the outside of the rim, increasing in size 
as slower cooling took place, were all of a complex 
type, the normal dove-grey constituent being com- 
paratively rare. After crossing the rim boundary 
normal sulphide was predominant, although some com- 
plex sulphide particles were present and became more 
numerous towards the centre of the ingot. 
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The “ carbide ” constituent, which, as already men- 
tioned, existed as envelopes and intercrystalline strings, 
was the subject of a great deal of investigation, as it 
did not appear to behave in all respects as normal 
cementite. It did not appear to be sufficiently hard ; 
it was liable to “flow” slightly under polish and 
required careful polishing to obtain reliable surfaces 
for micro-examination. When etched with boiling 
alkaline sodium picrate solution these areas blackened 
very quickly, far more so than the cementite lamellx 
in pearlite areas. It was possible to blacken this con- 
stituent completely before any staining of the pearlite 
cementite occurred, which was only shown up by 
further boiling in the solution. 

Since it is known that phosphoric areas are blackened 
by sodium picrate in a manner similar to cementite, 
it seemed possible that this constituent might be a 

hosphide-carbide material, and not pure cementite. 
mpared with the killed ingot previously examined, 
and assuming, as seemed probable, that ferrite froze 
out first, leaving a solid solution containing carbon, 
phosphorus and iron, this solution would have a far 
greater concentration of phosphorus compared with 
carbon .in this ingot, on account of its higher phos- 
orus and lower carbon contents. It seemed possible, 
therefore, that as complete a separation of the carbon 
and phosphorus after solidification as occurred in the 
killed ingot might not take place here, and that some 
entanglement of phosphide and carbide might be found 
round crystal boundaries. Accordingly, a large amount 
of experimental work was carried out to try to obtain 
an etching reagent which would differentiate between 
cementite and phosphide solutions. No satisfactory 
reagent was actually found, though certain work did 
yield some evidence to support the suggestion that the 
constituent was not true cementite. 

One of the most encouraging methods depended on 

careful heat-tinting. It must be appreciated that the 











small amounts of the constituent present necessitated 
examination under high-power oil-immersion objectives, 
and it was extremely difficult to obtain good reliable 
fields properly tinted. Successfully heat-tinted speci- 
mens showed a different colour in strings and envelopes 
from that of the carbide lamella ; some colour micro- 
graphs taken showed these differences. While this 
evidence was not regarded as conclusive, it was sufficient 
to add some confirmation to the suggestion that the 
strings were not pure cementite. In an attempt to 
obtain further evidence, piece No. 10, i.e., the inner 
edge of the rim, in which envelopes and strings were 
most fully developed, was heated to 850 deg. C. and 
very slowly cooled. The effect of this was to break 
up the pearlite into smaller areas and to reduce greatly 
the width of the strings and envelopes. Similar 
results were obtained on piece No. 4 in the rim, which 
was heated to 1,000 deg. C., quenched in water, and 
annealed at 850 deg. C. This reduction in width of 
the strings and envelopes might be explained by ab- 
sorption or divorce of one constituent of the strings 
as a result of heating and slow cooling. 
(To be continued.) 
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Czechoslovak Industrial Effort in Britain. By J. E. 
MELLON. London: Hutchinson and Company 
(Publishers), Limited. [Price 2s.] 

WE are probably not alone in having been struck by 
the similarity in character between the Czech and the 
Scot: the strongly marked individuality, adaptability 
to unfamiliar environments, and apparently innate 
mechanical aptitude are three notable points of re- 
semblance, though others could be adduced. It is not 
surprising, therefore, that many Czechoslovak civilian 
refugees now in this country have developed consider- 
able skill in productive arts of which formerly they 
knew little, or that the more expert technicians among 
them have proved a valuable asset to the British war 
effort. The survey of their activities given in this 
small book is necessarily very incomplete, and there is 
some evidence that Mr. Mellon is not himself very 
familiar with the engineering industry ; but the book 
is worth reading and is not without its lessons for the 
future. 





By J. F. Pownatt. Birmingham: Cotterell and 

Company. [Price ls. net.] 
Mr. Powna. has been engaged for some years in devis- 
ing schemes for the improvement of transport by canal | 
and by railway in the British Isles, and an article by | 
him on the former subject appeared on page 281 of 
last week’s issue of ENGINEERING. His brochure, New 
Railway Network Principles, which was the subject of 
a leading article on page 471 of our 150th volume 
(1940), propounded a plan to divide the railway systems 
of the country into sections, with certain large towns 
as the points of junction. From each of these towns 
expresses would depart every hour, at the precise hour, 
throughout the day, and would take 52 minutes on the 
journey to their next stopping points, thus leaving 
8 minutes for passengers to change to the connecting 
expresses or to stopping trains serving intermediate 
stations. In this supplementary booklet, Mr. Pownall 
elaborates the scheme with special reference to the 
Liverpool-Stoke section in the first place, and, secondly, 
to its extension to Nottingham and Birmingham. Addi- 
tional chapters discuss the introduction of a new wide 
loading gauge, the improvement of the stations at the 
“ hour-station ” cities considered, and a suggestion to 
form an ad hoc local company to operate these sections 
of the whole system. 


The Liverpool and Stoke-on-Trent Railway Hour Section. 





Inwood’s Tables of Interest. By Sm Wutt1aM ScHoo.- 
inc, K.B.E. Abridged for the Use of Engineers. 
With Foreword by Sm Frank Git, K.C.M.G. Lon- 
don: The Technical Press, Limited. [Price 5s. net.] 


Tuts work of reference consists of certain portions of 
the publishers’ larger volume, Inwood’s Tables of 
Interest and Mortality for the Purchasing of Estates and 
Valuation of Properties and is printed from the original 
stereotype plates: hence it contains a number of cross 
references, etc., which have no relation to the abridged 
text. The slight disadvantage that this represents, 
however, is a small matter by comparison with the 
assurance of accuracy that is given by the use of the 
existing plates as the alternative to re-setting the tables 
in type, and the work should be of service to consultants 
who are concerned with amortisation calculations as 
well as to the students of engineering economics for 
whom the reprint is primarily made. 





TRANSVAAL GOLD OvtTPpuT.—The output of gold in 
the Transvaal during August amounted to 1,059,932 fine 
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553,073. Protective Gear for Distribution Networks. 
E. V. C. Habgood, of Westcliff-on-Sea. (5 Figs.) 
November 4, 1941.—The protective gear is of the kind 
which affords discriminative protection and is applicable 
to either radial, T, or ring-main type networks. It provides 
for interconnection of adjacent circuit breakers so that 
the operation of the breaker immediately preceding a 
fault also causes operation of the one immediately 
beyond, thereby completely isolating the faulty section. 
Interlock circuits hold in the breakers on sound sections 
of the feeder, while “ back-up ” protection is ‘afforded to 
bring out the next operative breaker if the correct one 
fails to open. Two pilot wires only are needed. The 
circuit diagram shows the invention as modified to afford 
protection to the "bus-bars only of a substation in situa- 
tions where provision is already made for feeder pro- 
tection only. By combining the two protective systems, 
both "bus-bar and feeder protection is obtained with 
the circuit breakers as a function of both systems. The 
substation has an incoming breaker I and an outgoing 
breaker O. The incoming and outgoing feeders are pro- 
tected by, say, a McColl balanced protective system. 
Each breaker has associated with it a current transformer 














oZ., a8 compared with 1,182,437 fine oz. in August, 1942. 





6a, 6b, these transformers being mounted adjacent the 
transformers 6la, 615 of the feeder protective gear. 
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(353,073) 


The transformer 6a feeds a circuit identical in arrange- 
ment with that fed by the transformer 60, consisting of a 
series overload trip coil 5a, shunted by a time-limit 
fuse 7a, a quick-acting relay 8a, and normally open 
contacts 15a in parallel with the fuse. The contactor 13a 
operating the contacts 15a is connected to a common 
battery 9, through the contacts 80), 816 of the quick- 
acting relay associated with the other breaker. In 
parallel with this circuit are connected the subsidiary 
or shunt trip coil 19¢ and interlock relay coil 24a, the 
circnit being completed by a peir of normally open 
contacts 25la operated by the adjacent feeder protective 
relay 25a. The relay 24a operates a pair of normally 
closed contacts 24la which connect one pole of the 
battery 9, through the contacts 80a, 8la and the auxi- 
liary contacts 16a to the shunt trip coi] 19) at the other 
breaker, the other side of this coi] being connected to the 
battery 9. If a fault occurs at F1 on the *bus-bars of the 
substation and assuming the power flow to be in the 
direction of the arrow, no fault current will flow through 
the current transformer and hence the contactor 13a 
will not be energised to short circuit the time-limit 
fuse 7a. This fuse will, therefore, blow and allow the 
series trip coil 5a to bring out the breaker I. As soon as 
breaker I operates, however, the auxiliary contacts 16a 
are closed to make the interlock circuit from the battery 
9 through the contacts 80a, 8la, and 241a to the shunt 
trip coil 19b of the outgoing breaker O. This trips out 
the breaker and the fault on the bars is thus bracketed, 
the feeder protective systems not having operated. Ifa 
fault occurs at F2, the balance of the feeder protective 
gear will be disturbed and the McColl relay 25d will 
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from the battery 9 through the interlock relay «oj) 24) 
to, the shunt trip coil 19) on the outgoing breaker 9 
and this breaker will accordingly trip out. During the 
operation of the feeder protective gear relay 25» the 
quick-acting relay 8a, 8b of each breaker I and O w:!! have 
operated to lock in the other breaker by energis ng the 
associated contactor 13b, 13a, the contacts of which thep 
short-circuit the time-limit fuse and prevent operation of 
the series overload trip coil 5b, 5a. At the same tiie, the 
relays 8a, 8b close the cireuit to the normally open 
auxiliary contacts 16a, 16b on the same breaker. which 
are connected to the shunt trip coil 19, 19a of the other 
breaker. Since, however, the interlock relay 24) js 
energised at the same time as the shunt trip coi! 195 on 
the outgoing breaker O, the contacts 241) are opened 
before the auxiliary contacts 16 can close, and hence the 
shunt trip coil on the incoming breaker I is not energised 
and the breaker stays in to maintain the flow o! power 
through the substation to its own distribution network. 
The system is designed to give feeder protection also, jn 
which case the McColl protective gear shown is dispensed 
with, and the incoming and outgoing breaker of each 
station is controlled by the quick-acting relay and inter- 
lock circuits at a preceding or subsequent substation. 
Feeder faults are then bracketed in the same way as a 
*bus-barfault. If the network is a ring main, one breaker 
is selected as a key breaker, to be tripped out instan- 
taneously on the occurrence of a fault anywhere on the 
main. The latter then becomes equivalent to a pair of 
feeders fed from opposite ends, and the normal sequence 
for feeder protection becomes operative. (Accepted Moy 6, 
1943.) 


MISCELLANEOUS. 


553,035. Mechanical Excavator. Priestman Brothers, 
Limited, of Hull, C. W. Piper, of Sutton-on-Hull, and F. 
Goodlad, of Hull. (3 Figs.) January 5, 1942.—The inven- 
tion is a mechanical excavator, of which the scoop 10 moves 
bodily along the boom 12, being provided with rollers for 
the purpose. The open mouth of the scoop faces towards the 
head of the boom. A baffie16 is pivoted to brackets 18 which 
can be readily attached to or detached from the jib. An 
upward extension of the baffle has pivoted to it a pair of 
links 22 which extend downwards and rearwards towards 
the boom, where they are provided with pins which ride 
upon the top of the boom and enable the rear ends of 
the links to move back along the boom, and if these links 
are moved back the baffle 16 will be swung out- 
wards and upwards into the position shown in chain- 
dotted lines. The scoop is provided with spring-pressed 
latches 26 which engage the pins and thus connect the 
links to the scoop. When the scoop is being retracted 
towards the left, it will therefore pull the links to swing 
the baffle 16 upwards and outwards, and when this move- 
ment has been completed, the springs 28 will yield to 
allow the latches to be disengaged from the pins, thereby 
enabling the scoop to continue its backward movement. 
The scoop can then be lowered to bring the boom into its 
operative position, and the baffle will remain in its raised 
imoperative position clear of the ground or of the material 








to be lifted. The scoop is now moved to the right 
towards the head of the boom, and when it encounters 
the rear ends of the links, plates 30 carried by the scoop 
engage the pins and push them along with it, thereby 
swinging the baffle downwards into its operative position 
shown in full lines. When the boom 12 is derricked 
upwards in order to enable it to be swung round to dis- 
charge the scoop, the distance between the head of the 
boom and the winding drum is shortened. Conse- 
quently the scoop falls downwards along the boom under 
gravity and this tends to release that portion of the load 
which is nipped between the face of the scoop and the 
baffle. This downward movement is minimised by carry- 
ing the scoop rope 32 round a pulley near the base of the 
boom. There is some slackening of this rope when the 
boom is raised and therefore the brackets 18 attached to 
the head of the boom are formed with slots for the 
reception of the pivots 38 of the baffle 16. These pivots 
are pushed to the front ends of the slots by the forward 
movement of the scoop and when the boom is derricked 
upwards, resulting in a slight downward movement of 
the scoop, the pins 38 will move downwards along the 
slots thereby enabling the baffle to follow the scoop 
bodily without tilting and thus moving away from 
the face of the scoop. Further backward movement of 
the scoop will swing the baffle clear of the scoop, as pre- 





operate, closing its contacts 251). This closes the circuit 


viously described. (Accepted May 5, 1943.) 





—_ 


co 
ti 


8) 
in 


p! 
sl 


» —_— es —S he. 


—— imi 6 abn nh 26 oe 








Oct. 22, 1943. 


THE TRANSIENT STATE AND 
THE ANALYSIS OF SHOCK- 
EXCITATION. 


By R. G. Manuey, B.Sc. 


THERE appears to be some confusion of thought 
concerning the effects of shock-excitations ; in par- 
ticular, the occurrence of what have been termed 
“recurrent transients’’ in the response of elastic 
systems to periodic load variations is frequently 
misunderstood. The subject is of some practical 
importance in the estimation of stresses in internal- 
combustion engines, where the rapid increase of gas- 
pressure on ignition approaches the condition of 
shock-excitation.* Since the piston/connecting-rod 
system is elastic, with a fairly high natural frequency 











(@107.¢.) 


for vibrations along the length of the connecting 
rod, the stresses induced in the rod may be greater 
than those caused solely by the transmission of the 
gas-force, by an amount which represents the inertia 
forces of the moving parts. The application of a 
single shock, such as a hammer blow, undoubtedly 
gives rise to a transient motion, and the periodic 
repetition of such shocks apparently produces a 
series of “‘recurrent transients.” On the other 
hand, if the forced-motion of the system is calculated 
by means of a Fourier series expansion of the load 
variation, there is only a single transient involved, 
namely, the starting transient. The question arises, 
to what extent is the Fourier method applicable to 
problems of this type? In this note this question 
is considered, after the general principles of response 
and transients have been discussed. 

The principles involved in the calculation of 
response will first be illustrated by the case of an 
undamped system with one degree of freedom. A 
variable vertical force P, Fig. 1, is applied 
to the mass M which is suspended from a rigid 





* “Notes on the Stregses in Bearings and Engine 
Transmission Gear,” by J. Geiger, A.7.Z., vol. 40, page 
614 (1937). 
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support by means of the spring *. Denoting the 
vertical displacement of M from the position of 
static equilibrium by z (positive in the same sense 
as P), it is required to find z as a function of P; 
that is, to determine the response of the system to 
the varying load. Newton’s second law of motion 
gives the differential equation : 

M x + kz=P . . . (1) 
the complete solution of which determines z. Such 
a solution consists essentially of two distinct com- 
ponents, known respectively in the literature of 
differential equations as “ particular integral ’’ (P.I.) 
and the “complementary function” (C.F.). The 
distinction between these two parts of the solution 
is no mere mathematical nicety, but has a very 
real physical significance. The P.I., which is the 
solution of equation (1) as it stands, is completely 
determined by the load P and is termed the “‘ forced 


Fig. 3. 
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motion.” On the other hand, the C.F., which is 
the solution of the equation 
Mt+kz=0 . ‘ - (2) 

obtained by replacing the load-function P by zero in 
equation (1), contains two arbitrary constants and, 
so far as its form is concerned, is clearly independent 
of P; it corresponds, in fact, to the “free vibra- 
tion” of the system at the natural frequency 


(0-554 /- woyeles per minute). It is a fundamental 


principle in the theory of differential equations that 
the complete solution of equation (1) is the sum 
of the P.I. and the C.F. and therefore contains the 
two arbitrary constants included in the C.F.* These 
constants, however, can be determined in any par- 
ticular case if two conditions of motion are knewn, 
the conditions usually, but not necessarily, being the 
displacement and the velocity of the mass M at some 
instant t = ¢,. 

Suppose, for example, that the mass is initially 
at rest and that a force of constant magnitude P is 
applied suddenly at the instant ¢=0 (Fig. 2a). 





* Fundamentals of Vibration Study, by R. G. Manley, 


Since P is constant, its time-derivatives all vanish 
and it is found that the forced motion given by 


equation (1) is simply x, = t ; that is, the same as 


the displacement produced by a static load P. The 
free vibration given by equation (2) is of the form 


x,=A cos wt+ B sin wt, where w=; and 
the complete motion is therefore 
z= + Accs ut + Bein ut. - (3) 


The fact that the displacement 2x and the velocity z 
are zero at the instant when ¢ = 0 enables the 
arbitrary constants A and B to be determined, and 
it is found that the motion is 


z= (1 — cos wt). ° - (4) 


The expression (4) is plotted in Fig. 2b. It will be 
noticed that the maximum displacement of the 


mass is i.e., twice as great as the displacement 


produced by a static load P ; and that the displace- 
ment varies after the manner of a sine wave between 


the values 0 and at the natural frequency of 


the system. 

In practice, the motion illustrated in Fig. 26 is 
not realised, since the inevitable presence of damp- 
ing forces causes the vibration amplitude to diminish 
by dissipation of energy.* Fig. 2c shows the form 
of the real response; the free vibration super- 
imposed on the constant-valued forced motion 
diminishes in time and eventually vanishes, so that 
the displacement of the mass eventually “ settles 
down” to the steady value ; It is this steady 
value which is referred to as the “ displacement 
under the action of static load P”; the vibratory 
motion by means of which the displacement is 
changed from zero to the steady value is caused by 
the sudden application of the force and is known as 
the “‘ starting transient.” The greater the magni- 
tude of the damping forces, the more rapidly the 
starting transient decays ; in the case illustrated in 
Fig. 2c, the degree of damping is 5 per cent. of the 
critical value. The whole situation may be summed 
up as follows: the response of the mass M consists 


of two parts (i) the forced motion 2, = and (ii) the 
starting transient, which is anexponentially-decaying 
cosine wave, the initial value of which is — t 


Just as the sudden application of the load intro- 
duces a starting transient, so the sudden removal of 
the load introduces a stopping transient. Suppose 
that the load P is removed at time t= T 
(Fig. 3a), so that the loading sequence may be 
expressed as load = 0 before t=0; load =P 
from t= 0 tot=T; and load=0 after t= T. 
Such a loading sequence may be equally well re- 
garded as the application of the load P at t= 0, 
and persisting thereafter, followed by the applica- 
tion of a load — P at t = T and persisting thereafter, 
as indicated in Fig. 3b. The response to the second 
load is precisely the same in form as the response 
to the first load, except that the sign is reversed and 
a time-lag T is involved; and after the imposition 
of the second load (i.e., after the removal of the 
load P) the forced motion is zero. Fig. 3c shows 
the forced motion, starting and stopping transients, 
and resultant motion in the case where the period 
T covers exactly three cycles of the free vibration, 
so that the stopping transient is anti-phased with 
respect to the starting transient ; similarly, Fig. 3d 
illustrates the case where the period T covers 2-5 
cycles of the free vibration, the two transients being 
now in phase. These two examples serve to show 
the general effect of applying a constant load for a 
definite period. 

The constant value type of load, of course, is a 
particularly simple case and has been useful as an 
introductory example illustrative of the method by 
which the response may be calculated. Whatever 
form the loading sequence may have, the response 
can be determined in precisely the same manner, 
provided only that the load variation can be repre- 
sented by a sufficiently simple mathematical function 








London: Chapman and Hall, Limited (1942). 


page 24. 


* Ibid., page 21. 
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to enable the necessary integrations (implicit in the 
determination of the forced motion) to be possible. 
Thus, if the graph of the load variation can be 
represented to a sufficient degree of accuracy by a 
number of segments of straight lines, parabolas, 
sine-waves, etc., the forced motion may be calcu- 
lated for each segment, and at each change in the 
function representing the load a transient term is 
introduced to enable the resultant motion to fulfil 
the physical conditions that displacements and 
velocities cannot be discontinuous. Alternatively, 
the response may be calculated by means of Fourier 
series ; this method, which is particularly applicable 
to the case of periodic load variations, will be next | 
considered. 

To sum up the general characteristics of response : | 
the response consists of the forced motion, entirely | 
determined by the load variation, and a number of 
transient vibrations at the natural frequency, a new | 
transient being introduced whenever the mathe- | 
matical law representing the load variation changes | 
form. 

It is a result of Fourier’s theorem that any varia- | 
tion which fulfils certain conditions of continuity | 
ean be represented by the sum of a series of sine- 
waves of different amplitudes and periods and with 
various phase angles. Fourier series are normally | 
associated with periodic variations, but if a variation | 
is non-periodic and extends over a time interval T | 
(say from ¢ = 0 to t = T) it is quite legitimate to 
regard the variation as being one cycle of a periodic 
variation the period of which is T, and to make use 
of the co ing Fourier series ; provided always 
that it is realised that the Fourier series will only 
represent the variation during the interval T under 
consideration. The longest period in the series will 
then be T, and the periods of the other sine waves in 
the series will be Ht > * etc. Thus any variation 
f(t) can be represented by the series : 


f= 3| a cos a (=F) + basin n ()| (5) 
¥ | 


where the coefficients a, and 6, are given by the | 
well-known Cauchy integral formulz.* 

In calculating the forced-motion response to a 
load variation represented by a series of the type (5), 
use is made of the principle of superposition : if R, 
and R, are the response functions corresponding to 
two load variations P, and P,, the response to the 
combined load P, +P, is R,+R,. Thus the 
resultant forced-motion response in the case under 
consideration can be regarded as the sum of a 
number of components, each component being the 
response to a single term of the series (5). Further- 
more, the form of these components is well known, 
the response to a sine-wave load variation being a 
sine wave of the same frequency, a definite magnifi- 
cation and phase shift being involved.t It is only 
necessary to take each term in the Fourier series, 
multiply it by the appropriate dynamic magnifier, 
displace it by the appropriate phase shift, and add | 
together all the components so obtained ; the sum | 
is the required resultant forced-motion response. | 
Finally, of all mathematical functions the sine and | 
cosine are among the easiest to differentiate, so that | 
there is no difficulty in calculating velocities for the | 
purpose of fulfilling initial conditions. 

The important point to be noticed is that, in this | 
method of analysis, the only transients to occur are | 
starting and stopping transients; no additional 
terms are introduced during the interval T, since the | 
mathematical law (5), expressing the load variation, 
does not change during this time. The apparent 
elimination of what may be termed “‘ intermediate ” | 
transients, introduced in the former method of 
analysis wherever the law of the load variation | 
changed, raises a question of some profundity and | 
considerable interest, namely, to what extent is the | 
Fourier method of analysis applicable in a problem | 
of this type? The significance of the question will | 
best be illustrated by a consideration of a simple | 
periodic load variation. 

Suppose that the mass is regularly struck, in a | 
downward direction, by hammer blows. Owing to | 
resilience, it is not possible for a finite force to be 
applied in zero time ; i.e., there cannot be in practice 











— 
* Ibid., page 91. | 
t Ibid., pages 27 and 30. 
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any discontinuities in the load-variation curve. | (in the case of resonance) or subtracted (in the case 
The load due to a hammer blow will be assumed to | of anti-resonance). When A = 2, each loading cycle 
have the form shown in Fig. 4a, on page 321, i.¢.,| commences as the preceding one finishes, so that 
P=Rt, from t=0 tot=T; P= R(2T — 2#)| the motion builds up to quite an appreciable ampli- 
from t= T tot=2T; and P=0 after ¢ = 2T,| tude, as shown in Fig. 5c, the displacement scale 
where R is a constant. The form of the response to | of which is 2-5 times that used in Figs. 5a and 5d. 
a single blow of this type will depend, of course, upon| It will be observed that in each case the displace- 
the relation between the interval T and the period ment variation eventually settles down to a “ steady- 
of free vibration of the system; in the particular | state” periodic motion, the period being equal to 
case where the interval T covers one half-cycle of | the period of the load variation. In Fig. 6 the maxi- 
free vibration, with the damping force having 5 per | mum displacement . this steady state is plotted 
cent. of the critical value, the response is shown in | . ty 2, BFE : 
Fig. 4b. The shape of the curve accords fairly well | agian Ge qualtiy A which fs equal to the: sette 
with observations on shock-excited structures. Sup- (frequency of application of the force/natural fre- 
pose now that the hammer-blow is repeated at quency of the system). There are an infinite num- 
regular intervals AT. The response will be the sum | ber of resonances, corresponding to even integral 
of a number of components similar to Fig. 4b, but | values of A,but there is very little local magnification 
delayed at intervals of AT. If A is an odd integer, | of amplitude at the resonances corresponding to the 
successive transients are anti-phased; the case | higher values of A. The dotted line in the diagram 
where A = 9 is illustrated in Fig. 5a, on this page, | represents the corresponding maximum displacement 
the maximum displacement during each loading | for a sinusoidal force of the same amplitude as the 
cycle ultimately becoming slightly less than the | “ triangular” force. 

maximum displacement during the first cycle. | (To be continued.) 

Similarly, Fig. 5b shows the case where A = 10 and 
all the transients are in phase; the maximum dis-| 7, .,;0-TUNGSTEN CARBIDE Toors.—In order to 
placement during each loading cycle ultimately | enanie users to select a suitable grade of tantalum- 
becomes slightly greater than that during the first | tungsten carbide tool for a particular duty, Messrs. 
eycle. This second case, of course, is an example | Broadway Engineering Company, Limited, Watford 
of the resonant state, while the first case is dn/| By-pass, Watford, Herts., have recently issued a pam- 
example of what mav be termed an “ anti-reson- | Phlet which, in addition to a description of the type 
ance”; the reason why there is comparatively little | *°4 size of these tools made by the firm, gives a compre- 


: rves i hensive list of suitable grades for machining steel, cast-iron, 
difference between the —— is that the non-ferrous metals and natural or synthetic materials 


response due to one cycle of loading has practically used in engineering. The tools, which are known as 
died away before the next cycle starts, so that there | yagcoloy-Ramet tools, are manufactured at the Hednes- 
is only a small amplitude remaining to be added | ford works of Messrs. Broadway Engineering Company. 
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THE BARROW STRIKE. 
BY A ‘SpEcIaAL CORRESPONDENT. 
(Concluded from page 316.) ’ 


At this stage, it may be convenient to explain the 
precise point at issue at Barrow. One item in 
Award 326 was an increase in the pre-award district 
base rate (46s. in Barrow) of 20s. by transfer from 
the national bonus. Vickers’ is a shop which 
operates piecework on a time system, and, in order 
to implement the award it is necessary to make a 
reduction in the basis times in order that the work- 
man shall obtain after the award the same amount 
of money as he obtained before it for the same 
output. It does not require much explanation 
that, in a time system of computing piecework, if 
the money basis of the calculation is increased 
without any reduction in the basis times, 
workman would be receiving an increase in earnings 
without any increase in effort. It was quite clear 
that this was not intended in the Tribunal Award, 
and, although here and there a few “‘ sea lawyers ” 
have endeavoured to claim that it is so, no one has 
ever seriously suggested that the consolidation of 
20s. could be effected without a recalculation of 
piecework prices or basis times unless pieceworkers 
were to be given an unheard-of increase in their 
piecework earnings without any justification. 


This interpretation, that basis times must neces- | 


sarily be reduced, was generally accepted throughout 
the country. It is understood that this matter was 
discussed between the unions and the Federation 
during the period January-February, 1943, when the 
employers’ offer was being discussed, that the unions 
then agreed that consolidation would necessarily 
give rise to a large number of technical problems in 
various parts of the country, and that they expressed 
their willingness to extend the utmost co-operation 
in order to obtain the long-term benefits of consoli- 
dation, which they fully appreciated. A reduction 


the | Armstrongs stand alone. In much the same manner, 
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that the A.E.U. might be justified in claiming, in 
their own defence, that there was nothing in the 
Barrow situation to show that serious trouble would 
emerge there when better counsels had prevailed in 
similar circumstances elsewhere. 

Here we reach another factor in the Barrow 
situation. On the employers’ side, the engineering 
industry is organised into a series of local employers’ 
associations, all of which are federated to the 
National Federation. This means that, in any given 
district, should trouble arise or show signs of arising 
in any firm, there is in the district a body of other 
employers, rivals in business, but in friendly co- 
operation on matters of common interest, who, 
where any particular firm seems to be taking a 
course which may lead to trouble, are available to 
introduce wiser counsels. In the Barrow Engin- 
eering Employers’ Association, however, Vickers- 








|the workpeople are organised in districts and 
| branches, and, where the employees in any given 
firm show signs of kicking over the traces, those 
employed in other works are constantly meeting the 
disaffected workpeople at their union branches and 
introducing other points of view and other opinions, 
just as the employers do. Here, again, the situation 
in Barrow is that the workpeople very rarely meet 
workpeople employed elsewhere than at Vickers. 
On top of this, the town itself is geographically 
isolated, which not unnaturally tends to encourage 
a mentality not very dissimilar from that found in 
isolated mining villages. 

It really does seem as if it was truly nobody’s 
business at Barrow to do anything much; so that 
outsiders need not necessarily be unsympathetic 
towards the Barrow workpeople, who came to feel 
themselves nobody’s children, which finally led 
them to strike and bring down on their heads the 
condemnation of every newspaper leader writer 








in basis times as an inherent part of the consolidation | 


clause of the award was, therefore, never at any | Barrow workpeople tendering, on their own account, 
time a matter of dispute between the unions and the | 21 days’ notice to the Ministry of Labour that they 
In | intended to withdraw their labour. 
Barrow it is understood that, having regard to the | the A.E.U. National Executive then decided to 
average earnings in the shops there and having | wake up, and in an effort to exercise its authority 
regard also to the district rate of 46s., which has | tendered formal notice to the Ministry of Labour 
now become 66s., the reduction in basis times would | that the Barrow notice was thereby withdrawn. 
have been of the order of something over 13 per cent. | That immediately stymied everyone again, because 

Throughout the summer of this year, it had been | it is difficult to see how the Ministry of Labour 


Federation, so far as has been made known. 


understood that Messrs. Vickers-Armstrongs were 
appreciative of the fact that the average earnings 
in the district were somewhat below those ruling 
in other districts, and were quite willing to enter 
upon negotiations to see how they could be raised. 
Under the time system operated at Barrow, this 
would have been achieved by an alteration in the 
basis times, such as has taken place on other occa- 
sions when similar adjustments have been made. 
The workpeople in Barrow, however, in opposition 
to the considered advice of their own unions and 
to the interpretation generally accepted throughout 
the rest of the country, insisted on denying that it 


was necessary for the firm to make any adjustments | 
whatever in basis times as an integral part of | 


Award 326. It was clearly impossible for the firm 
to enter into negotiations with workpeople as to 
what percentage adjustment might be considered 
appropriate in their district, having regard to com- | 
parative circumstances in other districts, when the 
workpeople were insisting that no adjustments in 
basis times at all were called for. This was the 
deadlock out of which the strike fundamentally 
arose. It is quite simple to say that the Barrow 
people could have had their difficulties resolved by a 
reference to the Tribunal, but, for the reasons 
already set out, there seems to have been no one 
with any status competent to go back to the Tribunal 
and prove the Barrow workpeople’s interpretation 
to be wrong. 

It must be admitted that the A.E.U. do not appear 
to have dealt with the situation very strenuously. 
It is true, of course, that they had their own diffi- 
culties, one at least of which has already been 
emphasised, and, in addition, they were faced with 
similar disgruntled pockets of members in several 
other parts of the country, all of whom had been 


| 


| some time, had had a date fixed for September 17 


| union executive, while it is equally difficult to see 





smoothed over by explanations. It is quite probable 


in the British Isles, to say nothing of the testimonials 
from Dr. Goebbels on the German radio. 
The matter was finally brought to a head by the 


Unfortunately, 


could act at the behest of a rebel branch of a trade 
union against an official pronouncement of the 


what either the firm or the Employers’ Federation 
could have done in a situation in which no strike 
notice actually existed. 

The A.E.U. appears even at this stage not to have 
appreciated that serious trouble was imminent, nor 
to have taken any very active steps to look into 
the matter. There is no evidence that Mr. Jack 
Tanner, their President, visited this extremely 
important district himself, and, if any Executive 
officials did go up there, they went with a minimum 
of publicity and do not seem to have been very 
effective. During the summer it had been known 
that the A.E.U. was collecting from its districts 
information as to how the award was working out, 
and was assembling various points for discussion 
with the Federation. Apparently the unions, for 


to discuss these matters with the Federation, and 
the A.E.U. seems to have felt that it would be 
sufficient to discuss the Barrow dispute as one item 
on what, by all accounts, would seem to have been 
a pretty extensive agenda. 

During the week commencing Monday, Septem- 
ber 13, the Barrow workpeople appear to have been 
trying to find out, apparently without very much 
success, whether or not the A.E.U. was going to 
discuss their problem with the Federation on Frida v 
the 17th. It has been stated in Barrow that the 
men could get so little information from their own 
union Executive that they formed the conclusion, 
on Wednesday, the 15th, and Thursday, the 16th, 
that unless they did something dramatic their 
Executive would do no more than continue to 
fiddle with the situation and that, in the end, they 


they would obtain it only after further prolonged 
delay. Quite clearly, Barrow tempers were becom- 
ing frayed. Accordingly, on Thursday, September 
16, the workpeople in Barrow met and decided to 
strike. The decision became operative on the 
morning of September 17, the very moment when 
their union was meeting the Federation in London 
to discuss the point at issue. In the meantime, 
however, at the preceding week-end a national 
strike was very nearly precipitated in the electrical 
field, and it took the Executive of the Electrical 
Trades Union all their time to prevent this becoming 
a very real national strike. The electricians in 
Barrow, not unnaturally affected by their opposite 
numbers in Manchester, did come out on strike at 
the beginning of that week, which added further 
encouragement to the mechanical side to strike 
as they did. 

The meeting between the A.E.U. and the Em- 
ployers’ Federation in London on Friday, Septem- 
ber 17, therefore met under conditions of consider- 
able pressure, and although no detailed account of 
what took place at this meeting has been issued 
so far, it is clear from the fact that it lasted from 
11 o’clock in the morning till nearly 8 o'clock in 
the evening, that the decision to go to the Tribunal 
was only reached after some difficulty. It has been 
stated, although no authority has been forthcoming 
for the statement, that even at this late hour the 
A.E.U. Executive were by no means as anxious as 
might have been supposed to go to the Tribunal 
and that they only assented to do so after some 
fairly heavy pressure had been brought to bear— 
presumably, by the Ministry of Labour and by the 
various Supply Departments for which the firm 
was known to be working on contracts of the highest 
priority. The Tribunal met on Tuesday, Septem- 
ber 21, and issued its award with commendable 
promptitude on the following day. As is now known, 
this award dealt with certain matters other than 
the Barrow point, but in respect of this it awarded 
fully in favour of the Federation, without any 
equivocation whatever, and entirely against the 
Barrow strikers. 

This seemed as if it might have shown the way 
to an immediate resumption of, work at Barrow, 
but by that time feelings were running too high. 
It has been announced since that the workpeople 
decided to return to work at a meeting held on 
Monday, October 4; they did actually return at 
8 a.m. on Tuesday, October 5. The terms of settle- 
ment, as published, appear to have been that, on 
the main issue the firm, instead of applying a reduc- 
tion in basis times of something just above 13 per 
cent., have in fact only applied a reduction of 10 per 
cent., which achieves the desired aim of raising 
piecework earnings in the district. As already 
pointed out, the firm seem to have been willing 
throughout the summer to make this adjustment, 
but, until the fundamental principle of adjustment 
as an integral part of the award had been got out 
of the way, obviously no progress could be made in 
discussing whether the percentage to be applied 
should be x or y or z per cent., or any figure at all. 
The firm have also arranged for the introduction of 
a different system of computing piecework and a 
few minor points appear to have been cleaned up 
while the parties were on the job. 

During the trouble, the A.E.U. Executive claim 
to have “sacked” their own local organisation, 
which introduced yet another complication. Em- 
ployers frequently grumble at the time they have 
to spend in union negotiations. When it came to 
the point, the employers at Barrow found they could 
not negotiate with an illegal strike committee which 
had already been condemned by a Cabinet Minister 
ex cathedra ; but the regular trade union officials 
no longer held any offices. By way of providing 
a study for future guidance, the employers might 
very well consider issuing in due course the fullest 
possible account of the precise details of the ter- 
mination of this dispute. 

The strike started, after the meeting on Septem- 
ber 16, on the morning of Friday, September 17. 
On that day, by previous arrangement, the unions 
concerned met the Engineering Employers’ Federa- 
tion in London—a meeting at which, it has been 
generally assumed, the Barrow matter was dis- 





would receive no satisfaction; or, at least, that 


cussed along with a number of other items and at 
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which the decision was finally made to send certain enter into their heritage, and that the millennium 
references to the Tribunal. The Tribunal was speci- | will dawn when the working people own, throughout 
ally convened on Tuesday, September 21, arid issued | the world, all means of production and distribution. 
its award to the parties on Wednesday, September 22. | Their line, therefore, is to throw as many spanners 
Throughout the 23rd, 24th and 25th, there were | into the works of the war effort as they can, and they 
hopes that the strikers would resume work on /| are not over scrupulous as to the means they use to 
Monday, September 27, but this did not happen. | hinder war production. They were considerably in 


From that Monday, every effort was being made to| evidence at Barrow, and it has been reported that | 


bring pressure to bear on the strikers; at the | the strikers who formed themselves into what became 
request of Sir Stafford Cripps, the Minister for Air- | known as “ the Illegal Strike Committee "’ obtained 
craft Production, Sir Charles Craven made a personal | legal advice from some rising young London barris- 
appeal to the Strike Committee, and on Friday, | ters, having political ambitions associated with the 
October 1, Mr. Ernest Bevin, the Minister of Labour, | Left Wing, to the effect that the general interpreta- 
made his first and only public statement on the|tion of the arbitration award was erroneous and 
matter. In this he explained that the 21 days’|that the Barrow workpeople’s interpretation was 
notice had been given to his department, as required obviously correct on any judicial study of the original 
by law, at the end of August, whereupon he brought | document. The names of these advisers have never 
the matter to the notice of the unions concerned and | been disclosed, and what experience they may have 
to the Employers’ Federation. They informed him,|had to enable them to interpret an engineering 
he stated, that these matters were about to be dis- | industrial document is likewise something of a 
cussed, and, although Mr. Bevin did not say so in| mystery. What is important is that the Barrow 
his official statement, it seems to have been generally | strikers were seriously misled by these gentlemen 
assumed that that was as much as he could do at | from London, and a very large part of the trouble 
that moment. It must be borne in mind, in con- | must be laid at the doorstep of these self-appointed 
nection with the Order which entitles the Minister | advisers. 
of Labour to refer disputes to the National Arbitra- It is also a factor that the Amalgamated Engineer- 
tion Tribunal, that it is one interpretation of that | ing Union has in its higher ranks quite a considerable 
Order that disputes should first go through the proportion of officials whose sympathies and affilia- 
established negotiating machinery in any industry | tions with the most militant Left Wing political 
before being sent to the Tribunal. This point is | circles are not only very well known, but have often 
not free from doubt, but of course Mr. Bevin’s been claimed by them as of special merit. There is 
policy of making the fullest possible use of trade-| no reason to suppose that the A.E.U. branches in 
union negotiating machinery is well understood. | Barrow are officered exclusively by diehard Tories 
The strike being illegal and against the authority | when the rest of this union is so well known for its 
of the unions, no strike pay was available for the| Left Wing sympathies; thus any Left Wing 
strikers, but they would naturally have a “ draw ” | political lawyer coming into the district from London 
to come on Friday, September 24, in respect of | would find very fertile ground ready for the sowing. 
their earnings of the previous week. Having been An attempt may now be made to sum up the 
on strike between September 20 and 25, they would | present position. At this point of time, so close to 
have nothing to come on October 1, and no doubt | the events, and with so many contributory matters 
this was a factor influencing their return to work. | on each side in respect of which no public explana- 
During the morning of Friday, October 1, the | tions have so far been made, it is impossible, and 
illegal strike committee were reported to have sent | probably would not be desirable, to try to draw up 
a telegram to the Prime Minister asking for his inter- | any hard and fast balance sheet ; but a preliminary 
vention. It is generally believed that it was Mr. | judgment at least may be made, and may be of 
Bevin’s intention to issue his statement on this day | profit for future guidance. The four principal 
in any event and that, at the time he started to issue parties involved are the firm of Vickers-Armstrongs, 
it, he was unaware of the telegram which had been the Engineering Employers Federation, the Ministry 
dispatched to the Prime Minister. 





It so happened, | of Labour, and the Amalgamated Engineering Union, 
however, that Mr. Bevin’s statement was not given| with a few associated engineering unions. As 
out to the Press until some time after the telegram | regards Messrs. Vickers-Armstrongs, it is ex- 
had been dispatched, and the strikers in Barrow | tremely difficult to see what else they could 
seem to have assumed that Mr. Bevin’s statement | have done at any stage than what they did do. 
was the Cabinet reply to their telegram. Whether| As members of the Employers’ Federation, they 
there is anything in this is not of great moment, | naturally followed the Federation instructions in 
except to show the very simple points on which | respect of Award 326, and there has never been any 
events often hinge. | allegation, even from the strikers themselves, that 





One important item has not been dealt with in 
this survey, namely, the question of Communist | 
influence before and during the dispute. As so| 
often happens, this will probably remain a matter for | 
conjecture for a long time to come, but one or two | 
items do seem reasonably clear. It must be appre- 
ciated that the Communist movement in this country | 
is split up into several conflicting groups, each of | 
which hates all the others with a hatred far exceeding | 
anything that any of them displays towards capital- 
ism. The two broad main divisions, however, are | 
between the Trotskyists and the Stalinists. Ex- 
plained very simply, the Stalinists, represented at | 
the present moment by the Daily Worker group, are 
wholeheartedly in favour of the present war against | 
Germany, are the prime movers behind the somewhat 
specious “‘ Second Front” agitation, and are there- 
fore opposed to all strikes which might impede the | 
war effort, more particularly where such illegal 
strikes might impede the flow of munitions to 
Russia. 

The Trotskyists, on the other hand, adhere to an 
organisation known as the Fourth International, and 
their creed, very briefly, is that this present war, on 
all sides, is only one further indication of the break- 
up of capitalism, which the followers of the Fourth 
International fully believe is going to disintegrate 
sooner or later in any event. They look towards 
the time when the capitalists in all countries— 
Britain, the United States, Russia and the rest, 
including Germany—will have become so impover- 
ished by war that the “ Workers of the World ” will | 








the firm had done anything other than conform to 
the agreements within the industry. Several of the 
daily newspapers reported at the conclusion of the 
strike that Sir Charles Craven, who seems to have 
been on deck continuously throughout the trouble, 
had emerged with even enhanced stature, if that 
were possible. These newspapers reported that his 
stock was standing extremely high with his own 
workpeople, and it seems to be quite clear, judging 
by all the published accounts, that his personal 
efforts contributed very substantially indeed to the 
strikers’ return. 

The Engineering Employers’ Federation is in 
much the same situation as Vickers-Armstrongs ; 
it is hard to see what they also could have done 
at any stage other than what they did do, though 
there have been some minor criticisms that they 
might have acted a little more forcefully and per- 


| haps a shade more quickly at different stages. This, 
however, cannot be discussed with certainty because 


it is not known with any precision exactly what the 
Federation did at any given stage; all that can be 
said is that, on the surface, they do not appear 
to have left anything undone. If they did fall 
short in their duty anywhere it can only have been 
in respect of what may be termed backstairs matters ; 
and it is inherent in the use of that adjective that 


even to the most untutored outsiders, it maintained 
in full working order this established negotiating 
machinery. The prime objective of the Federation 
is to keep the industry at work, for which purpose 
the negotiating machinery is vital. If, in the course 
of performing this basic duty (which has a national 
value apart from any sectional interest), it has at 
times to adopt courses which may not always 
commend themselves to minorities, that need not 
be held against it. On the point of delay or slow- 
ness in operating this machinery, it must not he 
forgotten that the machinery is “ joint ’—implying 
the existence of other parties than the Federation 
jalone. The Federation has emerged from 
Barrow impasse with the machinery intact, and 
without the Barrow infection spreading elsewher 

The Ministry of Labour, too, seems to have don 
all that it could from the moment when, on Mr. 
| Bevin’s own statement, the dispute was first re- 
| ported to it as a dispute at the end of August. 
| Certainly, from the moment when the Minister of 
| Labour came into the picture officially he was 
|obviously doing everything that lay within his 
|power. It was not within his power, nor would 
it have served any useful purpose, to endeavour to 
lock up 9,000 strikers, the great majority of whom 
jare key workers. 





| It remains now to examine the position of the 
| unions, and it seems to be the general consensus of 
| opinion, as stated in the Press, that it was in the 
unwieldy trade union machinery that the real 
| difficulties lay. 
|judgment on the part of the A.E.U. National 
Executive—which might justly claim that it had 
| received no indication that the trouble at Barrow 
would not be settled by negotiation, as had other 
spots of trouble in other parts of the country—it 
seems reasonably clear that the union machinery 
was extremely cumbersome, and that the high 
command of the union was too far out of touch 
with its rank and file. The cumbersome machinery 
whereby resolutions were bandied about from branch 
to district and from district to National Executive, 
land then back to district again and so back to the 
branches, introduced a time factor which was 
| undesirable in itself and which, in any event, was 
never sufficiently explained to the rank and file 
| who were labouring under the grievance. 

As regards the established negotiating machinery 
of the industry, it is understood that this was 
operated immediately after the March award was 
| published to the extent that a local conference was 
| held early in May, at which the employers’ view was 
| adequately stated. Before the matter could go to 
| the Central Conference at York for final settlement, 
|it would fall to the National Executive of the 
A.E.U. to put the reference on the York agenda. 
|Here again the circumlocutory methods of the 
| A.E.U. Executive came into play, and each time 
|the National Executive postponed a decision on 

this matter another four weeks had to go by before 
it could be considered for the next York agenda. 
|The failure to use the negotiating machinery was, 
however, entirely the responsibility of the A.E.U., 
| which it cannot avoid by any subsequent explana- 
| tions. 

| The Barrow strike has been important as a strike, 
| both as regards its subject matter and the 18 days’ 
| delay which it caused to vital war production. It 
| would only seem to have outstanding significance 
|of a more permanent character in this one vital 
| item of the delays which can take place in operating 
| the negotiating machinery unless the unions, which 
| are parties to that machinery, are willing to modern- 
| ise their methods. A study of the machinery shows 
|that, so far as the employers’ side is concerned, 
| there need be no delays at any point, and that the 
|employers’ machinery of Federation and Associa- 
| tions seems to be functioning pretty well. It is an 
| eupestons point, however, that too much initiative 
|in implementing the machinery seems to remain in 
| the hands of the unions; and if, as in this case, 
| they do not choose to move, or do not move quickly 
| enough, trouble can arise simply because the trouble 








such matters cannot be publicly assessed. | saver hasnot functioned. A question which, no doubt, 


Whatever else may be said for or against the 
Federation, it is clear that it operated the established 
negotiating machinery to the full and with vigour. 
In circumstances which were obviously delicate, 





' 





will be seriously canvassed in the engineering industry 
as a result of the Barrow dispute is how far it may be 
possible to vest in the Federation greater powers 
than it possesses at present to start the machinery 


Apart from any possible errors of 
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to work when the grievance exists only on the 


UNC! 3” side. } ; ’ 
One well-known writer on industrial topics, Mr. 
Trevor Evans, writing in the Daily Express, has 


suggested that the Arbitration Tribunal should 
conduct all its affairs in public as a normal pro- 
edure, with recourse to secret session only when 
that might be desirable for security reasons, instead | 
of deliberating in private, with recourse to public | 
vession only under certain restricted conditions. | 
This is another matter which, no doubt, will be 
discussed not only in engineering circles but in all 
other industries; because the National Tribunal 
functions nationally and not only with regard to the 
engineering industry. 





RESEARCH : A GENERAL 
SURVEY. 
By O. W. RoskLL. 
(Continued from page 305.) 


Finance of, and Expenditure on, Research—Some 
aspects of finance of research—for instance, the 
importance of large private donors to universities— 
have already been touched on. So far as applied 
research is concerned, numerous authorities have 
repeatedly drawn attention to the very small 
-xpenditure in this country. At a conference of the 
representatives of 2] industrial research associations, 
onvened by the Department of Scientific and 





industrial Research on January 23, 1934, Mr. Runci- 


TABLE I1.—NaTIONAL EXPENDITURE ON 


however, may have been low when it was made, and 
is certainly much too low now. Of the figure 
covered by the University Grants Committee alone 
in 1937 (6-6l. million) it may be hazarded that 
one third was spent on research work. The D.S.1.R. 
expenditure in the same year was 872,0001. It is 
understood that the I.C.I. research budget in the 
current year is 1,500,000/. and the expenditure by 
several other large companies, such as Metropolitan- 
Vickers, is also on a big scale. Dr. P. Dunsheath in 
his Llewellyn B. Atkinson Memorial Lecture at the 
Royal Society of Arts in 1943* estimated that in 
the electrical industry, manufacturers’ expenditure 
on research is of the order of 1,000,000/. per annum. 
This figure agrees fairly well with the statement by 
the Electrical Research Association (which spent 
80,0001. in 1937 and whose budget for 1941-42 was 
105,452/.) that the Association probably controls 
about one-twelfth of the expenditure of the electrical 
industry on research. Dr. Dunsheath gives an 
interesting table comparing the annual turnover 
(1935) of each industry with the annual expenditure 
(1937) of its research’ association. He comments on 
the small fraction of the annual turnover allocated 
to co-operative research and points out that the 
greatest contribution in industrial research is at 
present made by industry through its own labora- 
tories. 


To a great extent much depends on the exact 
definition of what is included under the heading 
“research expenditure.” It is possible that, at the 
present time, expenditure on scientific research, 
pure and applied (including staff salaries, equipment 


SCIENTIFIC RESEARCH IN JAPAN, 1937. 





























gee fll ee . | Personnel. | Research. Equip t. |Maint | Total. 
| | : | | 
‘overnmental | Number of institutions OF 95 62 60 
| (1,000 yen)... | 7,226 4,353 1,871 | 416 | _—«13,363 
Prefecture-owned | Number of institutions . | 317 | 314 | 149 | 244 | Baus 
(1,000 yen) Ja we | 4,555 | 3,289 445 267 8,557 
Public Number of institutions 6 6 6 4 
(1,000 yen) 235 | 68 | 86 4 303 
Private | Number of institutions .. 225 | 217 147 116 | 
(1,000 yen)... a ..| 4,898 | 5,547 4,610 556 | 15,611 
Totals Number of institutions . aoa 642 | 632 364 | 424 
(1,000 yen) ‘ ; 16,912 13,257 | 7,012 1,243 | 38,425* 
| | | 
* 2,200,0001., taking the yen at the average value of 1s. 2d. for 1937. 
TABLE I1.—Svussipres FoR SCIENTIFIC RESEARCH. 
Industrial Research. Scientific Research. Total 
No. of Cases. Yen. No. of Cases | Yen. No. of Cases.| Yen. 
| | 
epemngeie : 
Japan Society for the Prom. of Scient. Res. . .| 385 | 621,308 | 44 98,803 429 720,112 
Hattori Hokokai me 4 oa 107 | 112,570 | 33 61,570 140 164,140 
Ministry of Commerce and Industry .. 41 | 192,000 | _ — 41 192,000 
Mitsui Hoonkai .. ‘ ; | 4 | 74,600 1 50,000 10 125,600 
Uthers | 272 291,055 27 83,060 435 374,114 
{ — —_—— -- | —-—__———_- | 
Total 814 1,291,533 105 283,433 1,055 | 1,575,966 
| ! 








man said that 19 research associations which he had 
examined represented industries with an aggregate 
output of 440,000,0001. a year. The average contri- 
bution to research associations was only 7s. 6d. per 
1,0001. of output, and industries representing an out- 
put of 1,000,000,0001. were not connected with 
research associations at all. While there is no doubt 
that the position has improved since then, it is still 
very unsatisfactory compared with that in the United 
States. Sir Ernest Simon estimates that, while the 
United States is spending about 60,000,000/. : per 
annum on research, the United Kingdom’s expendi- 
ture is under 4,000,000/., while the ratio of popula- 
tions is only of the order of 3:1.* Japan spent 
2,200,0001. in 1937. 

Professor J. D. Bernal, F.R.S., has estimated that 
the Soviet “ budget for science” is 1 per cent. of 
the national income, that in the U.S.A. 0-3 per cent., 
and that in Great Britain, 0-1 per cent. The figure 
(under 4,000,0001.) given above for the United King- 
dom appears to be based on an estimate made by the 
Association of Scientific Workers.t This estimate, 


* See also Parliamentary and Scientific Committee’s 
memorandum on “‘ Finance of Research,” presented to the 
Lord President of the Council in 1937. This memo- 
randum also stresses the high expenditure on research 
in Russia. 








t See “Science and the Nation” in The Economist, 
November 19, 1938, where further figures for expenditure | 
are given. ! 


}and overheads), is of the order of 10,000,000/. per 


annum, but even so the discrepancy between this 
country and the United States is enormous. A 
recent survey by the National Research Council in 
the United States places the total expenditure on 
research by all industry at a considerably higher 

than that given by Sir Ernest Simon, namely, 
300 million dols. per annum in 1941 (at 4.03 dols. 
to the pound, about 75,000,000/.). This estimate 
covered 70,000 research workers, employed in 2,500 
laboratories. According to the National Union of 
Manufacturers,+ who surveyed the research expendi- 
ture of over 1,000 companies covering all the major 
industries, their expenditure in 1941 averaged 1-1 
per cent. of gross sales. 

A particularly interesting feature of Japanese 
research is the complete record of expenditure which 
is kept, and as this does not appear to be available 
in the case of any other country it is reproduced in 
Tables I and I, herewith. The Japanese Society 
for the Promotion of Scientific Research is said to 
be modelled on a combination of the Kaiser Wilhelm 
Institutes in Germany, the Research Council in the 
United States and the D.S.I.R. in Great Britain. 
The reports of the D.S.I.R. (see page 282, ante) give 
examples of the estimated financial saving to various 
industries through the undertaking of research 





* ENGINEERING, vol. 155, pp. 151-2 and 156-7 (1943). 
+ Arthur D. Little, /ndustrial Bulletin, December, 1941. 


costing specified amounts. These are not quoted here 
as they were probably made partly with the object 
of “ selling ” research, and their accuracy is, perhaps, 
open to question. It will be clear from the above 
figures that a careful survey, and one which should 
be kept regularly up to date, is urgently required 
for the United Kingdom, showing the expenditure 
on different items of research, such as salaries and 
personnel, equipment, overheads, and divided 
between Government expenditure, Government- 
assisted, co-operative association without Govern- 
ment assistance, and expenditure by private firms. 
It is not known how far the report at present under 
preparation by the Committee of the Federation of 
British Industries* will cover this important matter 
of surveying the present position. 
(T'o be continued.) 





PRODUCTION OF LIQUID FUELS 
FROM MINERALS IN THE UNITED 
STATES. 


A Bill authorising the United States Government 
to construct and operate demonstration plants for the 
production of synthetic liquid fuel from coal and other 
materials has been placed before the War Materials 
Sub-Committee of the Senate Committee on Public 
Lands and Surveys, for their consideration. It is 
stated that the purpose of the Bill, for which Mr. J. C. 
O’Mahoney, Senator of Wyoming, and chairman of the 
Sub-Committee is responsible, is to give a lead to private 
enterprise in the manufacture of petroleum substitutes, 
should the need arise. In order to enable the members 
of the Sub-Committee to obtain the views of leading 
authorities on the petroleum, coal and oil-shale reserves 
of the United States, a number of visits have been paid 
to various parts of the country to conduct investiga- 
tions and to inspect synthetic-fuel manufacturing 
plants. Among the latter was a laboratory-size plant 





installed at Pittsburgh several years ago by the Bureau 
|of Mines. The plant, it is stated, has demonstrated 
| that the country’s immense reserves of bituminous 
coals and lignites can be liquefied to produce motor- 
spirit, fuel oil, Diesel oil and other oil products. 

Funds were first granted, by the Congress, to the 

Bureau of Mines in 1935, to begin research in the pro- 
duction of liquid fuels from coal by hydrogenation, and, 
since then, the Bureau has continued its work in the 
small-scale unit at the Central Experiment Station at 
Pittsburgh. In processes employed by the Bureau in 
this plant, about 30 gallons of motor spirit are produced 
from a ton of lignite and about 60 gallons from a ton of 
high-volatile bituminous coal. Coals from 14 American 
and Alaskan beds have been assayed and tested in the 
plant and the information compiled in the experiments 
is a valuable index to the potential yields of liquid fuels. 
Fuel oil, Diesel oil and various by-products are also 
obtained. Additional investigations are being under- 
taken by Bureau’s technologists in the breaking down 
of the by-products to obtain chemicals for dyes, explo- 
sives, plastics, synthetic fibres, synthetic rubber, and 
other valuable materials. Dr. R. R. Sayers, the Direc- 
tor of the Bureau, states that the crude oil obtained 
from coal is generally similar to crude petroleum, and 
it yields a relatively high percentage of motor spirit 
and various oils. The process used by the Bureau is 
known as the direct hydrogenation method. It involves 
mixing pulverised coal with oil to form a paste which is 
pumped, together with compressed hydrogen, into a 
converter. When heat and pressure are applied, the 
coal mixture is converted to crude oil which is then 
cracked, like petroleum, to produce motor spirit, light 
oil and other petroleum-like compounds. The motor 
spirit obtained by this method can be further treated to 
produce high-grade aviation spirit. 
In addition to the direct hydrogenation process, 
other methods are employed by the Bureau for pro- 
ducing liquid fuels from coal. The initial work has 
been carried out in a small laboratory-size plant. From 
1926 to 1929, the Bureau of Mines studied the extraction 
of oil from home-won oil-shales but had to discontinue 
the project owing to a shortage of funds. During this 
research, which was conducted near Rulison, Colorado, 
the Bureau mined and retorted approximately 6,000 
tons of oil shale and produced 3,600 barrels of shale oil. 
The largest reserves of oil shale are in Colorado, Nevada, 
Utah and Wyoming, although shale is also found 
in Alaska, Indiana, Kentucky, Pennsylvania, Virginia 
and other states. According to Bureau of Mines 
officials, the United States’ coal reserves are sufficient 
to supply that country with solid fuel and motor spirit 
for at least 1,000 years. Reserves of oil shales are 
stated to be sufficient to produce about 92,000 million 
barrels of oil. 


| 
| 














* Financial News, May 14, 1943. 
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INTERNAL GRINDING AND FACING | 
MACHINE. 


THe internal-grinding machine shown in the accom. 
panying illustration owes its somewhat unusual appear- 
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INTERNAL-GRINDING 


MESSRS. KEIGHLEY 


ance to a facing head which is provided, in addition to | 


the normal workhead and wheelhead, in order to enable | 
| 
| 
setting of the work as for the internal grinding, a pro- 


required for a second | 


end faces and shoulders to be ground with the same 


cedure which saves the time 
setting up in another machine and also ensures accuracy 
in the squareness of the peripheral and end surfaces. 
The machine is made by Messrs. Keighley Grinders 
(Machine Tools), Limited, Aireworth Works, Keighley, 
and is distributed by Messrs. E. H. 
Tools), Limited, Edgware-road, The Hyde, London, 
N.W.9. It is designed to deal with a wide range of 
work on a production basis, this range being from } in. 


to 6 in. in internal diameter, and up to 6 in. in length, | 


for bores exceeding 1 in. in diameter. The range of 
table adjustment is 24 in., that is, the table can be set 
so that the desired amount of traverse can be given 
when a hole bored in one end of a long piece has to be 
ground. The long table adjusting movement also 
provides ample room for the end facing operations, the 
facing head, of course, having transverse traverse. 
The maximum length of work which can be handled 
when face grinding is being done is 6 in. 

Since the machine has such a wide range of internal 
grinding diameters a correspondingly wide range of 
rotational speeds is required in order that the peripheral 
speeds of the grinding wheel may be kept within efficient 
rates. A high degree of flexibility is thus necessary and 
this has been provided without the necessity of incor- 
porating complex devices such as speed-change gear- 
boxes. In the first place the workhead is driven, 
through flexible V-belts, by the four-speed motor seen 
mounted above it on the left of the illustration. These 
speeds are 1,500 r.p.m., 1,000 r.p.m., 750 r.p.m., and 
500 r.p.m.; at 1,500 r.p.m. the motor develops 1-5 h.p. 
The workhead spindle speeds vary accordingly down to 
a minimum of 150 r.p.m. Variation in the internal 
grinding wheelhead speeds is provided as follows. The 
spindle is driven, by means of an endless cotton belt 
1} in. wide by 4 in. thick, from a motor mounted in 
the base of the machine, belt tensioning being provided 
by idler pulleys. The motor is of 2-5 h.p. and runs at 
3,000 r.p.m. Alternative driving pulleys, 12 in. and 
94 in. in diameter, are provided. There are three alter- 
native spindles having driven pulleys of such a diameter 
that when the 12 in. motor pulley is used, the speed of 
the first spindle is 18,000 r.p.m. This speed is suitable 
for a range of small work. With the 
pulley, the second spindle will have a speed of 16,000 
r.p.m., which is suitable for medium work. The third 
spindle is used with the 94 in. motor pulley and has a 
speed of 10,000 r.p.m. This arrangement is adopted 
for large work. All three wheelhead spindles are inter- 
changeable and the changeover, and also that of the 
motor pulleys, is rapidly effected. Seeing that in pro- 
duction work long runs of work of the same diameter are 
the rule, the method of speed variation is both practical 
and simple. 

The facing head, since it has transverse traverse, is 
a self-contained unit and is driven by a 2-5 h.p. motor 
running at 1,420 r.p.m. and giving a wheel spindle 
speed of 2,700 r.p.m. The maximum diameter of the 
face-grinding wheel is 8 in. and its maximum width 
2 in. The workhead is mounted on the strong rigid 
table and may be swivelled in the horizontal plane 
through 15 deg. on one side of the centre line and 
through 30 deg. on the other side so that taper grind- 
ing may be done. Both coarse and fine angular setting | 
adjustments are provided. The 
to have 
giving the grinding feed, 
tailed slideways spanning the gap through which the 
table moves, the construction being visible on the right 


of the illustration. The traverse for the adjustment 
of the head is normally 4 in., that is, 2 in. on cach | 
side of the centre line of the table. Since it is| 


recommended that the grinding wheel should not 
exceed 2 in. in diameter this movement is sufficient, 


with a wheel of this size, for setting for the grinding | for repetition grinding is effected by a dead stop which | to 2101. in value. The 


of a 6 in. bore. If, however, a larger wheel is to be 


used a further adjustment of 2 in., 


away from the operator, can be readily obtained by | setting of the feed. 


transposition of the gib in the housing of the head. | 


The transverse movement of the wheelhead for setting | diamond-dressing device for the internal-grinding wheel | Midland and Scottish, 
The facing | is carried on the workhead and traverse of the tool in| Railways ; 


is effected by screw, nut and handwheel. 


Jones (Machine | 


same motor | 


| desired amount, the 


wheelhead, which has | 
transverse movements both for setting and | 
is mounted on rigid dove- | 





with the workhead, has hydraulic traverse with an 
infinitely variable rate from zero up to 30 ft. per minute, 
the high speed being employed for the approaching 
and receding movements. There is also a sensitive 
hand movement to the table. The table stroke is 
controlled by dogs on the front of the table. On the 
completion of the grinding cycle manipulation of a 
reverse lever causes the table to return at a high speed. 
When peripheral grinding is being done, the table 
traverse is not, strictly speaking, a feed motion, but 
this type of motion is required when the facing head 
this head having transverse movement only, 
so that the table movement determines the amount 
of material to be ground off the face or shoulder. The 
mechanism consists of what is virtually an adjustable 
stop operated by a handwheel with micrometer adjust- 
ment reading to 0-O0001 in 4 dog on the table is held 
against the stop by the pressure of the oil in the hydrau- 
On withdrawing the screwed stop by the 
table, and therefore the work, is 
advanced by the same amount. A latch-type lock 
prevents subsequent movement while actual grinding 
is in progress. This lock is arranged so that two 
shoulders may be ground at one setting, the distance 
between the two being determined by gauge blocks. 
The transverse traverse of the facing head is analogous 
to that of the longitudinal movement; it is not a 
|‘ sizing”’ movement controlling the depth of cut. 
The cutting traverse is given by hand, but advance 
to, and withdrawal from, 
effected hydraulically. The wheelhead movements are 
both hand and hydraulically operated. 
movement to regulate the depth of cut is given either 
by handwheel with screw and nut, with a counter- 
weight in the bed to eliminate backlash, or inter- 
mittently, at one end of the table stroke only, by 
the hydraulic mechanism. 
in infinitely-variable steps between 
0-0002 in. on the diameter of the work. 


8 In use ; 


lic cylinder. 


0-002 in. and 
Duplication 


may be disengaged when not required. Compensation 


when the workhead is in the loading position. The 


AND 


GRINDERS (MACHINE 





the working position is | 


The feed | 


This feed can be applied | 


head has a transverse traverse of 9 in. the axial direction is provided by the table movement ; 

So far, one of the most characteristic features of the | alternatively, the dresser may be attached to the table. 
machine has not been referred to, this being the hydrau- | 
lic traverse of the three heads. The hydraulic circuit 
is supplied by a gear-type pump driven by a separate 
motor, the pump being mounted on 
damp out any vibration likely to interfere with accuracy | very small wheels is available. The control valve for 
in grinding. The oil tank, of 20 gallons capacity, is| the dressing point is usually hand operated for with- 


| hydraulic ram with a stroke 2} in. The diamond- 


not formed as a recess in the main bed, but is made | drawal, but this can be done automatically by a cam | entries will be May 31. 
from sheet metal to prevent leakage from seeping and | attached to the table when the latter is moving into 
readily removable for 


to be cleaning. The table, ' the grinding position. 





The in-feed into the truing position is effected by a | Limited 


holder barrel is adjustable in the ram. An inter- | 
ings in order to | mediate base for moving the dresser still farther in for | 


The facing head grinding wheel ! 


Oct. 22, 1943 


FACING 


TOOLS) LIMITED, 


MACHINE. 


KEIGHLEY. 





for tapered faces 
is an attach 


may require dressing at an angle 
The diamond dresser for this purpose 
ment for mounting on a fixed base on the table and has 
an intermediate base for moving the diamond forward, 
and a rotary base, graduated from 0 deg. to 90 deg., 


for setting the diamond slide to the desired angle 
The wheelhead diamond dresser is removed when the 
angle facing wheel dresser is in use. 

The workhead spindle is of large diameter and is 
mounted in spring-loaded taper bronze bearings having 
a self-contained lubricating system ; three-jaw or four 
jaw chucks, draw-bar chucks, or collets may be fitted 
to the spindle. A splash guard is fitted, the swing insid 
which is 6} in. The cutting-fluid is supplied by 
centrifugal pump driven by an independent motor 
and contained in a removable filtering tank, not 
visible in the illustration, 6f a capacity of 26 gallons 
The supply, and also the rotation of the workhead 
spindle, is automatically started and stopped at the 
beginning and end of the grinding cycle. All the work- 
ing parts are effectively protected from the cutting 
fluid and from dust. The electrical controls are 
operated by push buttons all grouped together on a 
panel on the front of the base. The controls are 
housed in the bed, as also are the oil-tank and pump, 
the table motion mechanism, the wheelhead motor and 

| drive, and the switchgear. The bed is strong and rigid 
to eliminate vibration, smooth running being contri 
buted to the method of driving the wheeihead spindle 
by a flat cotton belt. Lubrication, with the exception 
of the workhead spindle bearings, is by grease gun. The 
floor space occ upied, including the cutting-fluid tank 
is 8 ft. Ll in. by 5ft.7in. The weight is approximately 

| 3 tons 11 cwt. 





HENRY SPURRIER MEMORIAL GRANTS.—The Henry 
| Spurrier Memorial Committee of the Council of the 
Institute of Transport have awarded 18 grants amounting 
successful candidates are em 


| ploye d as follows :—Three by Albion Motors, Limited ; 


in the direction | for wheel wear may be applied without affecting the |; one by Associated Equipment Company, Limited ; one 
The wheel is automatically guarded | 


Limited; two by Doncaster Corporation 
one each by the Great Western, London 
and London and North Eastern 
three by the London Passenger Transport 
one by McNamara and Company, Limited; 
one by Metropolitan Transport Supply Company 
dj; one by the Ministry of War Transport; one by 
| United Counties Omnibus Company, Limited; and one 
by West Yorkshire Road Car Company, Limited. The 
conditions of the 1944 awards will be announced as 
soon as possible. They will be almost identical with 
those for 1943, but the closing date for the receipt of 
Further particulars may be 
obtained from the secretary, Institute of Transport, 15, 
Savoy-street, Victoria-embankment, London, W.C.2. 


by Cerebos, 
| Transport ; 


Board ; 
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CONDENSER ASSEMBLY. 


ENGINEERING. 











WELDING OF HEAVY-GAUGE LIGHT-ALLOY 


SHEETS. 





Fic. 2. Revay-OpERAaTING MECHANISM FOR REVERSING CONTACTORsS. 


these condensers would take a longer period than those | lytic copper with cone tips of 10 deg. angle and a flat 


used with normal thin gauge welding, and in order to| tip ¥& in. in diameter. 
meet this requirement the needle valve supplying air to 
the head-operating cylinder was adjusted so that the 


| rate of descent of the upper electrode, and the subse- 


quent rise of the head to operate the weld-relay switch, | 


was slowed down. 


The additional condensers are illustrated in Fig. 1, the | 


SPOT WELDING OF HEAVY-GAUGE | ‘witch shown being used for bringing them into the 


LIGHT-ALLOY SHEETS. 


rue spot welding of materials of the aluminium alloy | charging circuit. 
type has hitherto been largely confined to the welding |base and would not have been necessary had the | 
together of two sheets not exceeding 16 S.W.G. in| rectifier been of larger capacity. 


| circuit. In order to prevent overloading of the rectifier 
| on the mains a small resistance was introduced into the 
This resistance is housed in the 


Two other steps were 


thickness each and, in consequence, manufacturers of | taken in order to increase the capacity of the machine. 
the equipment for this work did not generally attempt | These were, first, the introduction of reversing con- 


to design types suitable for heavier 


gauges. 


The | tactors in the primary circuit of the welding trans- | 


reason for this limitation may be that designers of air- | former, the contactors, operated by mechanism shown 


raft were of the opinion that spot welding was only 
suitable for secondary or non-stressed structures 


| in Fig. 2, are illustrated in Fig. 3; they are located in 
the rear of the original condenser cabinet. 


which, as a rule, are of light gauges only, the aircraft | tactors reverse the polarity of the welding current and 
industry being probably the principal user of light-| thus enable the full capacity of the transformer to be 


illoy spot-welding machines. Now, however, circum- 


stances are causing the aircraft designer to revise his|the iron core are eliminated. 
ypinions and the problems attendant on the use of | tactors were provided in the welding circuit in order | 
heavier gauges of the materials to be joined have | to avoid overheating of the faces. 
Some recent ex- | tactors were originally operated by hand but, later, a 


become of considerable importance. 


utilised since the losses due to residual magnetism in 
Secondly, larger con- 


The reversing con- 


periences of Messrs. Westland Aircraft, Limited, Yeovil, | mechanism, involving two mercury switches, was fitted 


in connection with heavy-gauge spot welding are 
recorded below and are illustrated by Figs. 1 and 2, 
on this page, and Figs. 3 to 6, on page 330. 

The firm, in common with other users of light-alloy 
spot-welding machines, was led to believe that the only 
requirements for heavier gauge welding were, firstty, 


| and was actuated by movement of the head cylinder. 
| This device, shown in detail in Fig. 2, can be distin- 
| guished on the right of the cylinder, in Fig. 4. The 
| mercury switches actuate the reversing contactor relay 
|mechanism. It is understood that the mercury 
| switches were eventually replaced by Burgess micro- 


more current, either directly from the mains in the case | switches in order to avoid contactor chatter arising 
f alternating-current machines or from additional | from the surging of the mercury in the tubes. 


the case of condenser-storage 
Secondly, that the thinner of two gauges 


ondensers in 
machines. 


type | 
| handling the extremely heavy currents involved by 


Some other modifications were found necessary. In 


The con- | 


These, however, did not give 
| a sufficiently large diameter “ slug,” or weld, in mate- 
| rials having a thickness over 148.W.G. without ex- 
cessive penetration. Further, it was desired to produce 
as smooth a surface as possible on the external surface 
|of the work. Considerable experiment showed that 
tips ¥ in. in diameter for the interna] surface and 
fs in. in diameter for the external surface gave 
satisfactory results, so good in fact that a greater 
difference still will be provided in order that the ex- 
ternal surface shall be as nearly perfect aerodynamic- 
ally as possible. The present sizes are limited by 
the capacity of the machine. The electrodes were 
made from copper 1} in. square in cross-section, but 
it is intended to increase them to 2 in., either in dia- 
meter or square, in order to increase the life between 
| the trimming operations. 

The experiments ultimately showed that even 
increasing the capacity to 56,000 microfarads was not 
|enough, and so additional condensers were obtained 
which raised it to a total of 108,000 microfarads. 
With this increase a series of tests was carried out on 
standard test-pieces, namely, of 5 in. by 1 in., with an 
overlap of 4 in., and three spots at 1 in. pitch. The 
results obtained were satisfactory, micro-examinations 
showing good penetrations, and shear values up to 
1,400 lb. per spot being obtained. When, however, the 
machine was set to work on welding reinforcing plates 
14 S.W.G. thick to panels 8 8.W.G. thick, the result 
was disappointing, in one case less than 1 per cent. 
of good welds being obtained. The size of the work 
was approximately 6 ft. by 4 ft. Careful investigation 
showed that nothing had gone wrong with the machine 
and satisfactory standard test pieces could be still 
obtained with it. Tests were then carried out on 
samples 10 in, by 8 in., when it was found that if rows 
|of spots pitched at 1 in., with a distance of 1} in. 





to be welded was the controlling factor, so that if a| the additional condensers, it was found that the lami-| between the rows, were made, the first row of spots 
machine were able to weld two sheets each 16 S.W.G. | nated flexible copper leads to the upper electrode gave | on the outside edge consisted wholly of sound welds, 


thick, it could just as easily weld a 16 S.W.G. sheet 
to one having a thickness of 4 in. This belief was 
tested by an attempt to weld a 16 S.W.G. sheet to 


ne of 8 8.W.G., the machine being set up to weld two | 


16 S.W.G. sheets. This attempt was unsuccessful, and 
more current was therefore supplied by adding more 
ondensers. This increase of current gave rise to severe 
splashing, both at the point of contact between the 
sheets and at the points of contact of the electrodes 
with the sheets. After these negative results all pre- 
onceived ideas with regard to heavy-gauge welding 
were abandoned and a new start was made. The 
machine used as a basis for the experiments was a 
standard Philips condenser-storage type machine of 
28,000 microfarad capacity. In order to increase this 
apacity a change-over switch was added to the con- 
denser bank circuit of a second similar machine so 
that an additional 28,000 microfarads could be made 

ailable It was realised that the charging of all 








such a heavy “ kick’ that it was imperative to lash 
them securely to the head of the welder, otherwise the 
kick was sufficient to cause movement of the upper 


|the inner rows being unsound in varying degree. 
After tearing the pieces apart and cutting them into 
| strips 1 in. wide, it was found that weldings on the 


electrode during welding, which gave rise to splash-| same settings as the original defective spots were all 


ing and produced unsightly welds. The flexible leads 
were ultimately discarded and the bracket-like con- 
ductor seen below the arm in Fig. 4 was fitted. This 
conductor is made of cast copper and is water-cooled. 
The curved water pipe can be distinguished near its 
outer end where it is connected to the electrode holder 
by a small U-shaped laminated bend to allow for the 
vertical movement of the holder, Any evidences of 
splashing discernible in this figure arise from incorrect 
setting during early experiments and splashing does not 
now occur. At the same time the arm was made of 
stiffer cross section so that it would not deflect under 
the greater closing pressures it was found necessary to 
employ. At first, standard electrodes were used, that 


sound and a satisfactory row could be obtained. This 
result confirmed the fact that there was nothing 
inherently wrong in the machine itself, but it also 
showed that no reliance could be placed on experi- 
ments with standard test pieces. It was deduced, 
therefore, that, whereas in welding thin-gauge material 
local distortion takes place at the point of contact of 
the welding tips to such an extent that electrical contact 
outside that area is negligible, in heavy welding no 
such distortion takes place and quite good electrical 
contact is made over a substantial proportion of the 
area being welded. This good electrical contact results 
in a “shunting ” effect and would be more noticeable 
at the centre ef the sheet than at the edges, where 





is electrodes 1} in. in diameter of hard-drawn electro- 


distortion is more liable to occur, and electrical contact 
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is thus imperfect, except, of course, in the immediate 


vicinity of the electrodes. 

A further set of investigations was put in hand, 
using, at first, test pieces measuring 10 in. by 8 in., 
and, later, 10 in. by 10 in., using @ revised order of 
welding. This order proves to be of great importance 
ee If, as is common practice in 
the welding of thin-gauge sheets, the work i 
tacked together by 
subsequently finished by making long from 
to end of a panel, shearing of some can, 
does, take place during the long runs if the metal is 
allowed to gather up between two widely-spaced spots. 
With heavy-gauge welding the operation must always 
commence at the centre of the panel and proceed, as 
nearly as possible, in a radial direction from this centre, 
the final spots being at the corners. This insures 
movement of the sheets relative to one another as 
welding proceeds from the centre outwards. It has 
also been found that unsatisfactory welds will result 
if the spots are too closely pitched. On the particular 
work investigated, namely, the spot welding of 
14 S.W.G. sheets to 8 S.W.G. sheets in Dural L 3, the 
recommended minimum pitch was 14 in. As regards 
the nature of the welds, two mi of 
sectioned spots are given in Figs. 5 and 6; both welds 
are in the metals just referred to. In Fig. 5, the spot 
has been somewhat overheated and some porosity is 
discernible right in the centre. Such porosity, it is 
stated, does not appear to affect the strength of the 
weld, provided that it is not sufficiently great to show 
cracks on the surface of the sheet. The example seen 
in Fig. 6 is of a weld made at the correct temperature. 
Searcely any porosity is visible and the “ heat- 
treated " zone is well defined. The flat seen on the 
thinner plate is a result of employing electrodes of 
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different tip diameters on the two surfaces. 

Before the final settings for production work were | 
arrived at, it was found necessary to replace the original 
transformer, as this was of insufficient capacity to 
handle the current from the condensers efficiently. A | 
new transformer, having a number of tappings so that 
the turns-ratio could be varied over a fairly wide range, 
was therefore installed. It was found impracticable | 
to increase the size of the iron core in the new trans- | 
former, due to restricted space in the body of the | 
welding machine and, for this reason, the equipment | 
was electrically inefficient. At the same time, a 
considerable improvement resulted from the facility 
with which the turns-ratio could be varied. In 
operation, it has been found that the life of the 
electrodes is relatively short, and it is necessary to | 
clean the tips with No. 00 glass-paper between each | 
seven to ten spots. Emery cloth should not be 
used in any circumstances. A retrimmed pair of | 
electrodes is required after every 200 to 250 spots. | 
With the present arrangements, it is found possible 
to average about 1-5 to 2 spots per minute through- 
out a whole working shift, including preparing the 
work, welding, and cleaning and changing electrodes. | 
The actual rate of welding is about seven spots per | 
minute, but with a machine designed for the specific | 
work of heavy-gauge welding it is expected that this 
figure can be trebled. 

The cleaning of the work before starting welding | 
is important. Some form of chemical pre-treatment is | 
imperative if consistent results are to be obtained. | 
On heavy-gauge welding especially the cleaning must be 
perfect, or unequal work will be produced. The method | 
used for the work described above is the chromic- | 
sulphuric process, dealt with in D.T.D. Specification 
915A. Efficient degreasing prior to pickling is also 
imperative. Actual production work has now been 
carried out satisfactorily for the past five months with | 
the improvised equipment described above. A speci- | 
ally-designed machine embodying many of the features | 
referred to will shortly be available, when a programme | 
of work will be put in hand with the object of deter- 
mining the possibility of spot welding material of even 
heavier gauge. 

The work described above has been carried out by 
Mr. F. C. Dowding, the metallurgical engineer of the 
Westland Aircraft Company, and we are indebted to 
the firm for permission to publish the article and illus- 
trations. 





ScarrFeD JOINTS IN PLYWwooD.-—-The tendency of 
modern design in plywood construction for aircraft and 
boats is to call for larger sheets of plywood than are | 
normally manufactured. In order to obtain these sheets | 
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United States Geological Survey. Water-Supply Paper 
No. 903. Surface Water Supply of the United States, 
1940. Part 13. Snake River Basin. Washington: 
Superintendent of Documents. [Price 35 cents.) 


A. (Cantab.), R.E.M.E. ; | 


PERSONAL. 


Mr. J. M. DoNALDSON, M.Inst.0.E., M.1.E.E., genera) 
manager of the Northmet Power Company, is retiring on 
October 31. In recognition of his long and distinguishe; 
service he has been elected a director of the company 
Mr. W. N. ©. Ciincn, M.LE.E., who became deputy 
general manager at the end of last year, is succes ding 
Mr. Donaldson as general manager. 

Dr. T. 8S. HELE, Master of Emmanuel College. ha. 
|} succeeded Dr. J. A. VENN as Vice-Chancellor of the 
University of Cambridge. 

Mr. James Grey, Superintendent for the Shipping 
Federation; Limited, at South Shields, has retired «te, 
nearly 40 years’ service. He is being succeeded by Me 
J. J. PICKERING, hitherto Superintendent at Swan-: . 

Mr. A. H. WINTER has been appointed to succee’ Vz 
A. 8. PtimM as manager of the Osram Lamp Departinent 
of the Birmingham Branch of the General Electric ¢ om 
pany, Limited. Mr. Pimm retired on September 30, «fter 
35 years’ service. 

Mr. J. B. Rospertson, who has been engineer an 
manager of the Bathgate Gas Company, Limited, Wes: 
Lothian, Scotland, for many years, is retiring. His <u 
cessor is Mr. J. 8. M’LAREN, hitherto engineer and mans 
ger of the Gas Department of the Cockermouth Urba: 
District Council, Cumberland. 

Mr. S. Wiri11amMs, hitherto New-Works Assistant i» 
the Signal and Telegraph Engineer’s Department, London 
Midland and Scottish Railway, has succeeded the lat 
Mr, V. H. OpensuHaw as Indoor Assistant (Signals) in th. 
Department. 

The Board of the London and North Eastern Railway 
have agreed to release Mr. R. J. M. InGim, C.B.E 
M.Inst.C.E., Divisional General Manager, Scottish Areva 
for important Government services overseas. 


' 

The Lord President of the Council has appointed Mr 
| J. BENwerTEaD and Mr. E. THORNTON to be members of 
| the Advisory Council to the Committee of the Privy 
| Cowmelll for Sciehtific and Industrial Research as fron 
| October 1. Sm JoHN GREENLY retired from membershi; 
| of the Council on completion of his term of office, or 
| September 30. 


Mr. HERBERT E. STEINBERG, M.Inst.C.E., has been 
appointed chairman of Messrs. Considére Construction- 
| Limited, 72, Victoria-street, London, 8.W.1, in successior 
| to the late Mr. T. C. J. BureEess, who had been chairman 
of the firm since its inception. Mr. Steinberg will con 
| tinue to act as manager of the company. 





Mr. JoHN SHEARMAN, M.I.Mech.E., M.I.A.E., road 


motor engineer, London Midland and Scottish Railway 


A Concise Engineering Course for Apprentices and | has been re-elected chairman of the Automobile Research 


Trainees in the Engineering Industry. 
MrirrR. London: 
Limited. [Price 7s. 6d. net.) 

An Introduction to Concrete Work. By H. L. CHILE. | 
London: Concrete Publications, Limited, 14, Dart- 
mouth-street, Westminster, S.W.1. [Price ls. 6d.] 

A National Transport Programme. The Approach to a} 
Long-Term Plan. London: “ The Railway Gazette ” 


By P. H. 


Offices, 33, Tothill-street, Westminster, 8.W.1. [Price | 
2s.) 
Fire Protection and A.R.P. Year Book, 1943-1944. | 


London: Lomax, Erskine and Company, Limited, | 
Aldwych House, Aldwych, W.C.2. [Price 7s. 6d. net.) | 

The King’s Engineer, 1942-1943. Being the Annual 
Journal of the Engineering Society and the Engineering | 
Branch of the Old Students’ Association of King’s | 
College, London. London: D. R. Garraway, King’s 
College, Strand, W.C.2. [Price 2s.) 

State of Illinois. Department of Registration and Educa- 
tion. State Water Survey Division. Bulletin No. 35. | 
Ground Water Supplies of the Chicago-Jotiet-Chicago | 
Heights. Urbana, Illinois, U.S.A.: State Water Sur- | 
vey Division, State of Mlinois. | 

United States National Bureau of Standards. Building | 
Materials and Structures. Report BMS 99. Structural | 
and Heat-Tranafer Properties of “* Multiple Box4irder 


Sir Isaac Pitman and Sons, | for the year 1943-44. Mr. A. G. BeNsTEAD, M.I.A.E., 0 


Committee of the Institution of Automobile Engineer 
Rotax, Limited, has been re-elected vice-chairman. LT 

Cou. J. A. COLE, who recently retired from the position of 
managing director of Humber, Limited, and who ha- 
represented this firm on the Committee since its inception 
has been co-opted as a member so that the Committee may 


| continue to have the benefit of his services. 





FvuEL LUNCHEON CLUB.—The next meeting of the 
members of the Fuel Luncheon Club will be held in the 
Connaught Rooms, Great Queen-street, London, W.C.2. 
on Thursday, October 28, 1943, at 12.40 for 1.10 p.m 
when Sir David Milne-Watson, Bart., LL.D., D.L., will 


| install Mr. John Charrington as President of the Club 


for the coming year. After the installation Mr. John 
Charrington will deliver his Presidential Address, entitle: 
“Certain Aspects of the Marketing of Coal.” Further 
particulars may be obtained from the Secretary of the 
Club, 30, Bramham-gardens, London, 8.W.5. 


ASSOCIATION FOR SCIENTIFIC PHOTOGRAPHY.—The next 
meeting of the Association for Scientific Photography wil! 


Plywood Panels,”’ for Walls, Roofs and Fioors, Sponsored be held, at 2.30 p.m., to-morrow, October 23, at the Insti 
by L. H. Wittner. By H. L. Wurrremore, V. B. tution of Mechanical Engineers, Storey’s-gate, St. James's 


PHELAN and R.S. Dimi. Washington: Superintendent | Park, S.W.1, when Mr. A. 


of Documents. [Price 15 cents.) 


Hessell Tiltman, B.Sc., 


| F.R.Ae.S., and Mr. 8S. A. Woodward will read papers 


The British Austerity Locomotive. Manufacturing Econo- on “ Mechanical Engineering: the Use of Photographi: 


mies are Achieved in a Simple Design of British-Built | ally Sensitised Metal, Wood and Plastics.” 


2-8-0-Type Tender Locomotive in which Fabricated and 


At a meeting 
to be held at 2.30 p.m., on November 13, at the Institu- 


Cast-Iron Parts are Used Wherever Possible. London : | tion of Electrical Engineers, Savoy-place, London, W.C.2, 


“The Railway Gazette” 
Westminster, 8.W.1. 


Offices, 33, Tothill-street, 


| 


Mr. N. Hendry, A.M.LE.E., and Mr. W. Nethercott 


[Price 2s.) | M.A., B.Se., will read papers on “ Electrical Engineering 


searfed jointing is frequently made use of, this method | Ministry of Fuel and Power. Twenty-First Annual Report the Photography of Cathode-Ray Oscillograph Traces.” 


enabling a joint of from 80 per cent. to 90 per cent. of | 
the normal strength of the plywood to be obtained with- 
out increasing the thickness of the sheet at the joint. | 
Some comprehensive notes on the subject of scarfed | 
joints in plywood are given in Bulletin No. 10, October, | 
1943, issued by the Director of Research and Develop- 
ment, Messrs. Aero Research Limited, Duxford. The | 
method of cutting the edges of the joint, among other 
practical directions, is fully illustrated. . 


of the Safety in Mines Research Board. 
H.M. Stationery Office. 
Government of India. 
Board). Technical Paper No. 311. 
and Railcars, Ther Development and Suitability with | 
Special Reference to Their Future in Railway Traction | 
in India and Post-War Reconstruction. By P. R. | 
AGARWAL. Delhi: The Manager of Publications, | 
(Price 8 annas or 9d.) 


1942. London: | On December 18, commencing at 2.30 p.m., a display of 

fPrice 1s. net.] | scientific photographic apparatus, arranged jointly with 
Railway Department (Railway | the Scientific and Technical Group of the Royal Photo- 
Diesel Locomotives graphic Society, will take place at the headquarters of 


the Royal Photographic Society, 16, Princes-gaté, Lon- 
don, S3.W.7. Further particulars of the activities of the 
Association may be obtained from the honorary secretary 
Tavistock House North (ist Floor), Tavistock-square 
London, W.C.1. 
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NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 

The Welsh Coal Trade.— Dissatisfaction among pit boys 
at the terms of the minimum-wages award for colliery 
boys, recently determined by Lord Porter’s Committee, 
has led to a number of stoppages in the western part of 
the coalfield. Workmen at the three pits of the Gwaun- 
Cae-Gurwen Colliery refused to work without the boys 
and the pits were idle. Boys are also on strike at other 
collieries. Altogether more than 1,500 mineworkers are 
involved. A firm tone was maintained on the Welsh 
steam-coal market last week, although the amount of 
new business that could be handled was small. Operators 
usually only had the lowest grades to offer and there 
seemed little prospect of supplies of the more favoured 
kinds becoming available for some time as most pro- 
ducers were well placed with priority orders. Exports 
proceeded along steady lines, chiefly to the priority users 
in the Mediterranean. The best large descriptions were 
in demand, but were not easy to obtain and were firm in 
tone. Strong conditions ruled for the sized sorts, which 
were in keen request, but were scarce. Only occasional 
parcels of the bituminous smalls were on offer and com- 
manded high prices. The best dry steam smalls were 
active and firm, but inferiors were slow and dull. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
business ia tin-plates and substitutes remains quiet. Steel 
sheets, on the other hand, continue to be in good demand 
and the works have full order books and are working to 
capacity. The tron and steel scrap market is unchanged 
and a fair amount of business is being transacted. The 
prices of commodities remain the same, and are as 
follows :—Standard quality coke tin-plates, per box of 
108 Ib., containing 112 plates, measuring 20 in. by 14 in., 
29s. 9d., f.o.r., at makers’ works, for home consumption, 
and 30s. 9d. f.0.b., for export. Tin-plates carrying heavier 
coatings, 308. and 308. 44d. per box f.o.r., for home con- 
sumption. Galvanised corrugated steel sheets, No. 24 
gauge, in bundles, 26/. 2s. 6d. per ton delivered. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Tron and Steel.—Stee| and engineering works are busier 


again. Both raw and semi-finished materials are in more 
satisfactory supply. and although rigid economy in their 


use is enjoined there is a freer feeling in the consuming 
departments. Manufacturers are being encouraged to | 
accept more commercial orders than has been the case | 


for some time. Priority is, of course, given to war work 
in every department, but there have been more oppor- 
tunities lately to deal with some commercial ordegs within 
the scope of the Limitation of Supplies Order. The 
requirements of engineering firms in all parts of the 
country are being satisfied as far as conditions permit. 
A good deal of work is being done for agricultural imple- 
ment and engineering firms who are much busier as a 
result of the extended mechanisation of farming opera- 
tions. Mechanisation of coal mines continues to make 
heavy demands upon makers of coal-cutting machines, 
conveyors and screens, and mechanical picks, as well as 
steel arches. Some American power-loading machinery 
is being installed, but Sheffield and district colliery- 
engineering firms have been supplying a good deal of 
plant and machinery for the coal mines, as well as a large 
number of spare parts. Finished iron and new types of 
iron are in good demand, South Yorkshire Crown bars 
being quoted at 15/. 12s. 6d. perton. Siemens acid steel 
is in strong request for munitions purposes, acid case- 
hardening billets being quoted at 161. 12s. 6d. per ton. 
Full activity continues in basic-steel production, all 
furnaces being in operation and the supply of scrap and 
other raw materials being satisfactory. Basic-steel 
billets are quoted at 131. 17s. 6d. to 151. 7s. 6d. per ton 
according to the carbon content. The demand for wire 
ropes continues. The wire-rod rolling mills are well 
employed, soft basic wire rods being quoted at 171. 7s. 6d. 
and hard basic 211. 2s. 6d. per ton. 

South Yorkshire Coal Trade.—The mood of the miners 
is more conciliatory ; some collieries are producing more 
coal, but others are below the target. So far, the South 
Yorkshire coalfield has not earned an output bonus, 
although individual pits have improved production. 
Constant direction of outputs is necessary to ensure that 
all essential industries and services receive adequate 
supplies. There are no best South Yorkshire hards, or 
washed and graded steams to spare. All coking coal is 
allocated for some time to come, and the make of coke 
is very extensive in spite of the fact that some coke-ovens 
that have been long in use have to be rebuilt. More than 
sufficient coke is available for the blast-furnaces and for 
general works use, and there is a surplus of patent-oven 
coke nuts and gas coke for the domestic market. Washed 
smalls and rough and nutty slacks are sold well ahead, 
and there is an improving call for washery fines for boiler 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—It is a noteworthy feature that 
supplies of raw material are improving in some branches 
of trade in spite of the constant drain on resources 
imposed by four years of war. The lighter types of plates 
and sections are in great demand, but new plant, which 
will increase rolling capacity, will be shortly completed 
and as it is the limitations in rolling capacity and not 
shortage of steel supplies that holds up the rate of de- 
liveries, steelmakers are anticipating an increase in out- 
put. The shipbuilding industry, particularly, will wel- 
come any increase in the output of plates, etc. Sheet- 
makers are“ engaged largely in the production of thin 
plates. Re-rollers are fairly busy but could undertake 
more work. Merchant bars are in good demand but there 
is little call for hoops, Supplies of semies are adequate for 
the work in hand at present. The re-rollers are complain- 
ing about their price margins. Billets, they point out, cost 
121. 108. per ton and the finished article sells at 171. 15s. 
per ton. The deduction of 15s. rebate and the cost of 
long-distance transport leaves them a return of only 21. 
to 31. per ton for their work. There is steady demand for 
alloy steels and the engineering works are absorbing 
large quantities of al steels. Business is quiet in the 
tubemaking branch of trade, except for a strong demand 
for high-pressure boiler tubes. Steel scrap of the heavier 
types remains scarce but the lighter kinds are plentiful. 
Prices, which are unaltered, are as follows :—Boiler 
plates, 171. 12s. 6d.; ship plates, 161. 3s.; sections, 
151. 8s.; medium plates, } in. and thicker, rolled in sheet 
mills, 212. 15s. ; black-steel sheets, No. 24 gauge, 221. 15s. ; 
and galvanised corrugated sheets, 261. 2s. 6d. all per ton, 
for home delivery. 

Malleable Iron Trade.—There is nothing to report in 
the Scottish malleable-iron trade. The current quota- 
tions are as follows :—Crown bars, 151. 128. 6d.; No. 3 
bars, 131. 128. 6d.; No. 4 bars, 131. 17s. 6d., and re-rolled 
steel bars, 171. 15s., all per ton, for home delivery. 

Scottish Pig-Iron Trade.—Raw materials are in good 
supply, and the position in the pig-iron trade remains 
firm. There is no change in the market prices, which are 
as follows: Hematite, 61. 18s. 6d. per ton; basic iron, 
61. 0s. 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 61. 5s. 6d. per ton; and No. 3, 
6l. 38. per ton, both on trucks at makers’ yards. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—The supply of some descriptions of 
material has overtaken the demand, and iron and steel 
producers generally are keeping well abreast of their 
commitments. There is still, however, a shortage of cer- 
tain commodities, necessitating the considerable use of 
substitutes. While the total tonnage of pig iron available 
for distribution is ample consumers have still to accept 
substantial parcels of qualities other than those specified. 
In the semi-finished industries the production of sheet 
bars is being increased. Manufacturers of finished des- 
criptions of material are very busy except the depart- 
ments producing heavy joists. The consumption of iron 
and steel scrap is on a very extensive scale and is steadily 
increasing. 

Foundry Iron.—Ample supplies of foundry pig are 
readily obtainable but they are largely from other pro- 
ducing areas—mostly from the Midlands. There is little 
prospect of any material addition being made to output 
of local brands. 

Hematite and Low-Phosphorus Iron.—Changing con- 
ditions encourage the hope of an early substantial increase 
in the limited make of hematite, the scarcity of which 
still necessitates the severe rationing of authorised users 
to ensure that deliveries are made where they are most 
needed. The increase in the output of low-phosphorus 
iron has appreciably eased the situation by facilitating 
the production of special castings but supplies are still 
insufficient to meet the demand. The make of refined 
iron is sufficient for actual requirements. 

Manufactured Iron and Steel.—A larger make of sheet 
bars has increased the total supply of home-produced 
semi-finished iron and steel to an extent that covers the 
heavy requirements of the re-rolling mills. Finished-iron 
manufactufers are busily employed and have numerous 
orders in hand. The output of special and alloy steels is 
readily taken up for aircraft production. Heavy gteel 
joists can still be purchased for near delivery but orders 
for other finished commodities can only be placed for 
delivery some time ahead. The heavy make of steel 
plates is passing promptly into use, mostly for shipbuild- 
ing, though a large tonnage is still required for the con- 
struction of tanks, boilers and wagons, and for other 
purposes. The demand for maximum deliveries of sheets 
and light sections continues unabated, and that for rail- 
way material and equipment, and for pit props and 





firing. More outcrop coal is coming forward and is being 
directed to the industrial-fuel and house-coal markets. 


colliery roofings is undiminished. 


NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
8.W.1. General Meeting. Presidential Address: “ Re- 
member the Past and Look to the Future,” by Professor 
F. C. Lea. Southern Branch: Saturday, October 23, 
2 p.m., Kimbell’s Restaurant, Osborne-road, Southsea. 
Lecture: ‘“‘ Naval Machinery—Some Factors Influencing 
Ite Design,”” by Engineer Vice-Admiral Sir George Preece. 
London Graduates’ Section: Saturday, October 30, 3.30 
p.m., Storey’s-gate, St. James’s Park, Westminster, 
8.W.1. “ Automobile Drawing Office Practice,” by Mr. 
E. W. J. Trillo. 


INSTITUTE OF TRANSPORT.— Metropolitan Graduate and 
Student Society: Saturday, October 23, 2.15 p.m., The 
Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. Address by the Institution Presi- 
dent, Sir William Wood. 


INSTITUTION OF CIVIL ENGINEERS.— North-Western As- 
sociation: Saturday, October 23, 2.30 p.m., Engineers’ 
Club, Albert-square, Manchester. Chairman’s Address, 
by Mr. T. Elce. (To be preceded by a lunch at 1.15 p.m.) 
Institution: Wednesday, October 27, 2.30 p.m., Great 
George-street, 8.W.1. Conference on “ Alternative 
Materials and Methods of Construction in Buildings,” to 
be opened by Lord Portal. Birmingham and District Asso- 
ciation: Thursday, October 28, 6 p.m., James Watt 
Memorial Institute, Birmingham. “ Open-Cast Coal 
Mining with Modern Earth-Moving Equipment,’’ by Mr.: 
G. R. Baxter. Yorkshire Association: Saturday, October 
30, 2.30 p.m., Royal Victoria Station Hotel, Sheffield. 
“ Remedial Works in Connection with the Waldershelf 
Slip-Broomhead Reservoir,” by Mr. L. Bendelow. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
October 23, 2.30 p.m., 198, West-street, Sheffield. Dis- 
cussion on “ The Education and Training of Metallur- 
gists,” to be opened by Dr. Edwin Gregory. 

INSTITUTE OF BRITISH FOUNDRYMEN.—East Midlands 
Branch: Saturday, October 23, 3 p.m., Loughborough 
College, Loughborough. “ Radiography as an Aid to 
Foundry Technique,”’ by Mr. W. Gladwell. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
October 25, 5.30 p.m., Savoy-place, Victoria-embank- 





ment, W.C.2. Informal Meeting. Discussion on “ How 
Far is International Standardisation in the National 
Interest ?”’ to be opened by the President. North- 
Eastern Centre: Monday, October 25, 6.15 p.m., Neville 
Hall, Newcastle-upon-Tyne. ‘“‘ High-Pressure Gas-Filled 
Cable,” by Messrs. C. J. Beaver and E. L. Davey. South 
Midlands Students’ Section: Wednesday, October 27, 
6.30 p.m., James Watt Memorial Institute, Birmingham. 
“ High-Frequency Transmission,” by Mr. D. H. Ray. 
INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, October 27, 5.30 p.m., The Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, 8.W.1. 
*“ Locomotive Power” by Mr. E. C. Poultney. 
NortTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, October 
27, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne, 1. 
Chairman’s Address: “ Towards Better Shipbuilding,” 
by Mr. J. W. Eckhard. Institution: Friday, October 29, 
6 p.m., The Mining Institute, Newcastle-upon-Tyne. 
Andrew Laing Lecture: ‘“‘ Experimental Fluid Dynamics 
Applied to Engineering Practice,”’ by Dr. G. A. Hankins. 
BRITISH ASSOCIATION OF REFRIGERATION.—Thursday, 
October 28, 5.30 p.m., The Institution of Mechanical En- 
gineers, Storey’s-gate, St. James’s Park, S.W.1. “ Air 
Conditioning : War-Time Applications and Their Peace- 
Time Significance,’ by Messrs B. C. Oldham and G. E. 
Clifford. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Graduates’ Section : Thursday, October 28, 7 p.m., Tech- 
nical College, Coventry. Discussion on “ The Future 
Training of the Automobile Engineer.” 
INSTITUTION OF PRODUCTION ENGINEERS.—Friday, 
October 29, 3 p.m., Grosvenor House, Park-lane, W.1. 
Address on “ The Human Element in Production,” by 
the Rt. Hon. Sir Stafford Cripps. 
JuNIoR INSTITUTION OF ENGINEERS.—Friday, October 
29, 6.30 p.m., 39, Victoria-street, Westminster, S.W.1. 
Films: (i) “ Transport of Power.” (ii) ““ And Now They 
Rest.” 
MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
October 30, 2.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. ‘“ The Handling of Goods Traffic: Some 
War-Time Puzzles and Solutions,”” by Mr. E. G. Garstang. 
IRON AND STEEL INSTITUTE.—Saturday, October 30, 
6 p.m., Newport Technical College, Newport. “ The 
Yield Point in Steel,” by Principal C. A. Edwards, Mr. 





D. L. Phillips and Mr. Y. H. Liu. 
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Fire Losses iN GREAT BRITAIN AND IRELAND.—The | The graduateship examination, comprising section A of 
total losses due to fires in Great Britain and Ireland, | the associate-membership examination, will be held on 
exclusive of those due to enemy action, during the period | June 5 and from June 7 to 9, and the associate member- 


January to July, 1943, were valued at 5,439,000/. | ship examination from June 5 to 12, 1944. Syllabuses, | 


The figure for the corresponding period of 1942 was/ copies of previous papers, and particulars of exempting 
8,971,0001., and that for the first seven months of 1941, qualifications may be obtained on application to the 
5,810,0001. secretary of the Institute, 73, Amersham-road, High 
| Wycombe, Bucks. 
INSTITUTE OF TRANSPORT.—The Council of the Insti- | : 
tute of Transport have approved the formation of a Hull LLOYD’s REGISTER’s RULES FOR ELECTRICAL EQuIP- 
and District Centre of the Institute. The new Centre, | MEnT.—Certain tentative amendments to the Rules for 
which was inaugurated at a luncheon held at the Guild- | Electrical Equipment, issued by Lioyd’s Register of 
hall, Hull, on September 30, has been constituted as a| Shipping, relate to the use on board ship of cables in- 
sub-section of the Yorkshire Section of the Institute and | sulated with polyvinyl chloride (P.V.C.) and of rubber- 
the activities of the Hull Traffic Association, founded in | insulated cables made in accordance with British Stand- 


1928, have been merged into the new Centre. Some 50/| ard Specification No. 883-1940. The amendments are | 


members of the Association have applied for, and have | described in Notice No. 1805, copies of which can be 
been admitted to, membership of the Institute in the | obtained from the secretary, Lloyd’s Register of Shipping, 
various grades. Mr. S. Hattan, chairman of the Associa- | 71, Fenchurch-street, London, E.C.3. The Notice also 
tion, has become chairman of the new Centre, the honor- | contains notes for the guidance of intending users, 
ary secretary of which is Mr. C. H. Butler, 19, Devon-| to assist in the correct application of P.V.C.-insulated 
etreet, Cottingham, Yorkshire. cables and the avoidance of their use in unsuitable 
— situations. 
INSTITUTE OF MARINE ENGINEERS EXAMINATIONS.— | — 
The next common preliminary examinations for admission| THE WINDMILL SECTION OF THE S.P.A.B.—The report 
as & student of the Institute of Marine Engineers will be | of the Windmill Section of the Society for the Protection 
held from April 18 to 21 and from October 3 to 6, 1944. | of Ancient Buildings for the year ended June, 1943, 





records that the Committee of the Section have been 
considering the possibility of making a grant to encouragt 
the apprenticing of boys to country millwrights who 
undertake mill repairs; but it was found impracticable 
| to proceed with the scheme until after the war. The 
|}need for scrap metal, the report states, represents a 
potential threat to mills not actually in use; but the 
Ministry of Works continue to seek the advice of the 
| Section in regard to mills which are offered for salvage 
| and, while the Committee have not felt justified in appeal- 
| ing for the retention of certain derelict mills, they have 
| been able to obtain records of them before demolition. 
Surveys have been made of a number of mills and steps 
taken for their preservation, where this was possible. 
Special mention is made of the survey of Suffolk corn 
| mills carried out by Mr. Rex Wailes, M.I.Mech.E., on 
| behalf of the Society, in conjunction with the Suffolk 
Preservation Society. The results of this survey were 
lembodied in two papers read before the Newcomen 
| Society : these papers were reprinted in the 152nd and 
|}155th volumes of ENGINEERING, respectively. The 
| report of the Committee contains a number of “* Notes 
| eo Cases,” detailing the action taken with respect to 
| particular mills, and is illustrated with a number of 
excellent photographs and drawings. Copies may be 
obtained from the secretary of the Section, at the offices 
of the Society, 55, Great Ormond-street, London, W.C.1. 











a oa 2a th ch a 


am = ana ao 








OcT. 22, 1943. 


ENGINEERING. 


Offices for Publication and Advertisements, 
“ & 36, Bedford Street, Strand, London, W.C.2. 
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ADDRESS 
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The Editorial and Publishing de- 
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the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING ” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies 3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of adv ertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} i in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF -EIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
im the current week’s issue must be delivered not 





All accounts are payable to ““ ENGINEERING,” Ltd. 
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INTERNATIONAL 
TELECOMMUNICATIONS. 


It is exactly one hundred years since the first 
public electric telegraph system was inaugurated, a 
line operating under the patent of Wheatstone and 
Cooke being installed between Paddington station 
and Slough in 1843. The century of progress since 
that time has seen not only almost immeasurable 
development in telegraphy, but the introduction of 
the telephone and radio. The telegraph now links 
up every country in the world, and telephony has 
so far advanced that it is (at least theoretically) 
possible for any telephone subscriber in Great Britain 
to ring up any other in any part of Europe, in 
America, Africa and even as far away as Australia, 
while radio has enabled information, amusement 
and instructions to be broadcast in the homes and 
streets of every town and village. There is little 
question that this enormous progress in methods 
of intercommunication has been to the benefit of 
mankind, despite the misuse which has frequently 
been made of it. Sir Stanley Angwin has said: 
“It is debatable whether the improvements 
in telecommunications during the past few years 
have on the whole been beneficial to civilisation or 
the reverse.” There can, however, be no doubt but 
that the good has overbalanced the ill. If civilisa- 
tion in any proper sense progresses, the debit item 
in the balance sheet should decrease. Sir Stanley 
added : “‘ As with other branches of applied science, 
it will be the task of the future to ensure that this 
misuse is not continued.” 

The telegraph line between Paddington and 
Slough came into very early prominence, as messages 
sent by it facilitated the arrest of an escaping 
murderer. This piece of good work might be con- 
trasted by a cynic with the incalculable evil which 
has been wrought through the radio by the rulers 
of modern Germany, the implication being that 
mankind’s use of these new methods of communi- 
cation has progressively worsened. The comparison, 
however, would not be a fair one. The fact that 
those who plan evil will use any means available to 
put it into effect is no indication that those means 
are in themselves evil and it is certain that the radio 
will prove an indispensible instrument in putting 
into effect any measures aiming at reorganising a 





‘distracted world. 


By a curious turn of fate, it is even possible that 
the war may prove the means of bringing order 
into a field in which peace-time international agree- 
ment has failed to effect. Radio transmission is not 
only the medium of broadcasting: it forms the 
essential means of communication for shipping and 
aeronautical services, but so unsatisfactory is the 
present position that “‘ the United States, Russia 
and the rest of Europe have adopted different ranges 
of frequencies for aeronautical and broadcasting 
services, and the non-maritime nations have made 
many claims and encroached on the frequencies 
first used for ship communications.” In such con- 
ditions, the best use cannot be made of radio 
transmission. The situation is a difficult one, and, 
with the great increase in aeronautical services 
which is probable in the future, will become worse if 
some international effort is not made to bring 
order into the field. The present close inter-working 
of the Allied nations should enable this matter to be 
approached in a better spirit of co-operation than 
has been shown in the past; enemy nations could 
be effectively brought into any scheme of allocation 
and redistribution of frequencies by embodying the 
matter in the peace terms. Apart from questions of 
shipping and air services, the necessity for closer 
control and more rational agreement with regard to 
broadcasting is illustrated by the fact that the 
Montreux Convention of 1937 proposed 340 fre- 
quencies for broadcasting stations in Europe. It is 
unbelievable that the Continent could not be served 
effectively by fewer radio programmes. 

The progress of radio services has been so rapid 
that the present position has come about in a 
comparatively few years; it could have been pre- 
vented probably only by some _ international 
authority with dictatorial powers. Even the present 
goodwill between the Allied powers is hardly likely 
to result in the creation of such a body, but it may 
at least lead to more willing co-operation than has 
marked the past history of the subject. If governing 
authorities could be brought to understand that 
frequency allocation is a technical question and 
could be induced to refrain from nominating politica] 
delegates to international conferences, considerable 
progress might be made. 

The primary difficulty is the space available in 
the ether for the many services which are competing 
to use it, and any technical advances which will 
lessen that competition will have widespread bene- 
ficial effect. The international telephone service, 
already referred to, by which a subscriber in this 
country can talk to one in the United States, 
depends on the use of a radio link. If that link 
could be eliminated, by so much ‘would the radio 
position of the world be eased. The presidential 
address which Colonel Sir Stanley Angwin delivered 
before the Institution of Electrical Engineers on 
October 7, and which a reprint in abstract was com- 
menced on page 316, ante, contained information 
of great interest bearing on this question. The 
address has already been quoted above in connection 
with the overlapping of frequencies. Some improve- 
ment may be made by reducing the number of broad- 
casting frequencies to more reasonable proportions, 
but any advantage gained in this way may be offset 
to a considerable extent by increased demands from 
shipping and air services. No alternative method 
of communicating with ships and aircraft is in 
sight, but it may be possible to do away with the 
radio link which now plays a major role in long- 
distance overseas telephony. 

The most obvious way of bringing this about would 
appear to be the development of submarine-cable 
telephony. Possibilities of great interest and im- 
portance in this connection were dealt with by Dr. 
Oliver Buckley in the Kelvin Lecture delivered 
before the Institution of Electrical Engineers on 
April 23, 1942. He described submerged repeaters 
designed for incorporation in an Atlantic cable, which 
would enable it to be used for 24 fairly satisfactory 
circuits. A development of the same kind, which has 
the merit of being in operation, was described by 
Sir Stanley Angwin. It concerned a repeater which 
has been installed in a submarine cable between 
England and Ireland and of which the performance 
is now under observation. The description of the 
arrangement in the paper need not be repeated 





here, but it is evident that the experiment forms a 
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definite contribution towards the solution of the 
problems of submarine-cable telephony and there- 
fore of the radio-frequency problem. 

An alternative way of developing world-wide 
cable telephony is to eliminate any long submarine 
links. At first sight this appears an impossible sug- 
gestion for the most important service in the world, 
which is that between Europe and North America, 
but it is pointed out in the address that if New York 
and London were connected via Alaska, the Aleutian 
Islands and Russia, the longest submarine link 
necessary would be one of only 200 nautical miles. 
The same thing applies to a connection between 





London and Melbourne passing through Europe, 
India, Burma, the Dutch Indies and the Timor Sea. 
Sir Stanley suggested that such proposals might be 
branded as idealistic, but as he rightly claimed, | 
“the impetus of the war in extending long-distance | 
communication may well be continued in the post- | 
war years for other pu If any weight is | 
to be given to the talk of world unity which may | 
be heard on every hand, such an increase, both in 
extent and use, of international telecommunication | 
may almost be postulated. 

As it appears possible that both political and 
business links between this country and some of | 
those on the Continent may be considerably increased | 
after the war, increase in telegraph and telephone 
business would automatically follow. Sir Stanley 
contrasts unfavourably the fact that there is but 
one direct telephone circuit between London and 
Moscow although there are 200 circuits on cables 
between this country and Europe. This disparity, 
however, is not difficult to understand, as the whole 
of the export trade of Russia is handled by a single 
central organisation, so that there is no need for the 
many inter-firm conversations which form so impor- 
tant a part of the load on most telephone systems. 
The language difficulty is also a matter of importance. 
There are 60 telephone circuits available between 
this country and Paris, and the number of people 
at both ends of these lines who can speak the 
language current at the other end is, no doubt, 
sufficient to keep these circuits in constant use. 
There is, however, no corresponding body of 
people in this country who can speak Russian. 
Another factor of importance which will clearly 
affect the magnitude of the international telephone 
load is the extent to which the domestic telephone 
service has been developed in any individual 
country. Neither firms nor private individuals are 
likely to use the telephone for conversations with 
foreign countries unless they are in the habit of 
using it in their own. Statistics show that telephone 
development is still at a modest stage in Russia. 
On January 1, 1940, the number of telephones per 
100 inhabitants was only 0-75. It is the lowest of 
any of the great countries of Europe, and is much 
exceeded by many small countries. The compara- 
tive figure for telephones per 100 inhabitants in 

reat Britain and Northern Ireland is 7-06, and in 
Sweden the figure is 13-64. 

Statistics of installed telephones form an indirect 
measure of international telephone traffic and there 
would be no purpose in greatly developing inter- 
national communication links with countries in 
which the telephone clientele was small. This is 
not to suggest that one London-Moscow line is an 
adequate measure of the political and commercial 
importance of Russia. It merely illustrates the 
slenderness of the link which has bound it to this 
country in the past. With the rapprochement which 
has now been brought about, it is likely that that 
link will be supplemented as soon as opportunity 
offers. This, however, does not invalidate the con- 
tention that no extensive telephone load is likely 
to be built up with countries in which the domestic 
system has made comparatively little progress. 
There are 4-5 telephones per 1000 population in 
Yugoslavia and in view of this there would be no 
purpose in developing extensive trunk line connec- 
tions with that country. It is hoped and expected 
that both cultural and commercial contacts between 
Great Britain and Yugoslavia will be more extensive 
in the future than they have been in the past, but 
from the telephone point of view the best service 
that telephone engineers can render is by helping 





| satisfactorily in the hard school of experience. 


POST-WAR EXPORT TRADE. 


THERE is a healthy optimism about the general 
interest that is being taken in the post-war pros- 
pects which await British export trade, typified by 
the letter from a “‘ Representative ” in Buenos Aires, 
printed on page 254 in Encrvgerine of Septem- 
ber 24, and those from “ Mercante ” and from Lord 
Strathspey, which appear on page 335 of this week’s 
issue ; but it must be admitted that the optimism 
is inspired rather by the satisfactory progress of the 
war than by any particularly encouraging features 
of the trading prospects themselves. There seems 
to be a general agreement that, while an expanding 
overseas trade will be more than ever vital to the 
maintenance of a decent standard of living in the 
British Isles, there is every likelihood that to build 
up and maintain that trade is going to be more 
difficult in the post-war years than it has ever been ; 
for, apart from the problems of finding profitable 
employment for the greatly increased industrial 
capacity of the principal manufacturing nations, 
Great Britain and the United States, there must 
be taken into account the considerable manufac- 
turing facilities that have been brought into being 
in countries which previously were content to 
import a large proportion of the goods that they 
need, the certainty that exchange difficulties will 
be acute for many years to come, and the added 
complication of the immense stocks of Government- 
owned materials, raw and finished, which the end 
of the war will release in practically all of the 
belligerent countries. 

That these problems cannot be left to sort them- 
selves out is self-evident. Some form of control 
will have to be maintained, for several years at 
least, over production (including reconditioning, 
re-adaptation, and all other stages in the process 
of supplying the clamouring markets with the goods 
that they will need so urgently) and distribution, 
including the adjustment of financial questions ; 
and in that control the governments concerned are 
bound to have a considerable share, if only because 
so many of the financial transactions, especially in 
the immediately post-war stages, must inevitably 
be on the governmental level. Much of the control, 
however, might be exercised quite as well by the 
trades concerned, and already there is a considerable 
body of evidence that this fact is being widely 
realised. It is to be hoped that whatever govern- 
ments are in power during the post-war years will 
be wise enough to recognise and encourage such a 
devolution of responsibility. They will have enough 
to do in their own especial fields without attempting 
to direct the commercial activities of industries, 
of the peace-time concerns of which officialdom, 
before the war, knew little or nothing; and, when 
all issaid and done, the loftiest functions of the most 
omnipotent governments must be discharged by 
individual men, upon whose individual competence 
depends the success or failure of all policies. The 
whole history of commerce indicates that the 
required standard of competence is developed most | 


The rather inconclusive debate on the Depart- 
ment of Overseas Trade, which took place in the 
House of Commons on July 27, did not produce 
any very convincing evidence that official circles 
are fully alive to the probable post-war needs in 
this field, but there is no doubt that the question 
of future foreign trade is receiving considerable 
attention among the commercial and other organi- 
sations concerned. The Federation of British 
Industries, the British Engineers’ Association, the 
Association of British Chambers of Commerce, the 
Institute of Export, the Engineering Industries 
Association, and other bodies in this country, and 
the National Association of Manufacturers, in the 
United States, have been examining it from their 
several angles; and individual commentators, like 
Mr. J. R. Greenwood, the chairman and managing 
director of Messrs. Craven Brothers (Manchester), 
Limited,* and Mr. G. R. Sharpley, the former chair- 
man of Messrs. Ruston and Hornsby, Limited, have 
dealt with particular aspects of the problem. In 
fairness to the Government, it should be stated 
that, as Mr. Sharpley mentioned in his address at 





to improve and extend the telephone grid of the 
country itself. 











* The Financial News, July 7, 1943. 





the annual general meeting of his company on July 3, 
they urged upon the various trade associations th: 
need to look well ahead and to plan for the futu: 
without waiting for the termination of hostilities, bu: 
the reminder was not really necessary. 

In the engineering field, the issue is especial], 
complicated by the existence of immense quantitie. 
of machinery, supplied and installed for munition, 
production, but capable of ready adaptation t 
peace-time needs, and by the increased obsolescen: 
rate of the older machines, already in use before th: 
war, as a result of the higher load factor imposed 
war conditions. There is no doubt that, in th 
interest of the future productivity of British manu 
facturing industry, most of these older machine: 
should be replaced by more modern equipment ai 
the earliest opportunity. On the other hand, it i 
undesirable that the re-tooling should be accom 
plished merely by substituting the machines iv 
stalled initially for war purposes, even if thes 
were reconditioned, as they must be before being 
disposed of to their post-war users. There is in 
this country, at the present time, probably enough 
plant of this kind to meet all ordinary replacement 
needs for some years ahead and still to provide a 
surplus for export ; and the task of reconditioniny 
it, which must be undertaken promptly if at all, 
will absorb a considerable proportion of the avail 
able resources of the machine-tool industry, just at 
the time when it should be most actively concerned 
in restoring its overseas trade contacts and endea 
vouring to secure the interest of potential customers 
by offering the newest types. The situation is not 
made easier by the fact that so much of the war-time 
plant has been supplied on Lend-Lease terms. 

Whatever solutions may be found eventually to 
these and similar problems, it is clear that the re- 
establishment and future maintenance of overseas 
trade in the engineering industry is going to need 
very special qualifications in the sales personnel who 
handle it ; and it would seem that one of the most 
fruitful, or potentially fruitful, forms which Govern- 
ment assistance might take is that of simplifying as 
much as possible the international procedures regu- 
lating commercial transactions. Essentially, the 
conduct of business between a willing seller and a 
willing buyer should be simpiicity itself, but gradu- 
ally it has become so complicated, whenever a 
national frontier has intervened between the two, 
as to represent a most serious surcharge on the com- 
mercial operations of both seller and buyer; how 
serious, can be readily visualised by considering the 
handicap with which the Allied war effort would 
have had to contend if the principles of Lend-Lease 
had not been adopted in place of the paper-work 
associated with peace-time transactions. The dif- 
ferences between the South American countries, 
indicated by our correspondent “ Mercante,” are 
typical of many complications which extend un- 
necessarily the period of training in export business, 
delay the delivery of goods, and, unquestionably, 
deter many of the smaller manufacturers from 
adventuring directly into the export market at all, 
because the amount of business that they expect to 
do would not justify the trouble of doing it. 

Lord Strathspey’s recommendation—* Let them 
federate ""—offers a solution to this problem, but 
only if all concerned can be convinced of its efficacy. 
As Colonel Oliver Stanley, the Secretary of State for 
the Colonies, reminded the House of Commons some 
months ago, “ No federation succeeds by imposition 
from the top”; to which we might add that no 
federation can develop trade in foreign countries 
without the offices of expert resident representatives, 
properly backed up, as “ Mercante ”’ says, by their 
higher executives. There should be ample scope for 
experienced engineers, possessing the necessary flair 
for commerce, in restoring British overseas trade. 
They need not be skilled designers, though it is 
desirable that they should be competent to discuss 
questions of design when necessary ; but they must 
be thoroughly skilled in operation and maintenance, 
as well as in the commercial side of their work. The 
suggestion might be worth considering, by those 
institutions which include a compulsory economics 
section in their examinations, whether a paper 
might not be set, designed to bring out the qualities 
necessary in overseas representatives in the principal 
branches of engineering exports. 
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NOTES, 


Tue Brrrish EnGrngers’ ASSOCIATION. 


THe 31st annual general meeting of the British 
Engineers’ Association was held at the Waldorf 
Hotel, London, W.C.2, on Thursday, October 14, 
under the chairmanship of the President, Mr. Cecil 
Bentham, M.Inst.C.E. The Director of the Associa- 
tion, Mr. A. W. Berry, M.I.E.E., outlined some of the 
services that had been rendered to members in the 
course of the year, and referred to the close contacts 
maintained by the Association with the various 
Government departments, and to the successful 
representations that had been made to the Chan- 
cellor of the Exchequer in respect of tax reserve 


certificates. The Association, he added, had also 
submitted memoranda on the effects of excess- 
profits taxation on productive industry. In the | 


course of the meeting, the Council made a recom- 
mendation, which was unanimously supported by 
the members present, that the membership of the 
Association should be widened to admit sectional 
Trade Associations whose members were primarily 
concerned with the mechanical engineering industry. 
Since the inception of the Association in 1912, it 
was pointed out, membership had been restricted 
to individual firms, some hundreds of whom now 
participated in its work. It was believed that the 
extension of membership facilities to the appropriate 
Trade Associations would promote still closer co- 
operation between firms having common interests in 
several branches of the industry. During the past 
year, it was reported, Lt. Col. H. B. Riggall, of 
Messrs. Ruston and Hornsby, Limited, and Mr. 
W. D. Lancaster, of Messrs. Hughes and Lancaster, 
Limited, were elected vice-presidents of the Associa- 
tion. At the meeting, the Council were re-elected 
for the ensuing year ; and, at the subsequent Council 
meeting, the President, Mr. Cecil Bentham, was 
re-elected to that office. 


Tue InstrrvtTion oF ELEecTRIcAL ENGINEERS. 


Ostensibly, the meetings of technical institutions 
are confined as a rule to the members of the 
institutions, though it is usually the practice to 
admit visitors on the introduction of members and 
even, in many cases, on their own request, especially 
if they are members of kindred societies. War-time 
restrictions, however, imposed for reasons of security, 
have somewhat interfered with this custom and in 
some cases may have operated to prevent casual, 
though interested, visitors from enjoying as freely 
as was formerly the case the advantage of hearing 
papers and discussions on subjects which might 
concern them. With this possibility in view, the 
Council of the Institution have taken a step which 
we believe to be novel, by arranging that persons 
who are neither members nor are technically quali- 
fied for membership may, nevertheless, attend meet- 
ings as often as they may choose with the full 
authority of the Council. Such interested persons 


may now obtain from the secretary of the Institution, | 


Savoy-place, London, W.C.2, an application form 
which, when completed and accompanied by a fee 
of 7s. 6d. to cover administration costs, will entitle 
them to receive notices of meetings and an invitation 
card which will serve to admit them to all ordinary, 
section, local centre and informal technical meetings 
during the session for which it is current. The 
possession of the card will not confer upon the holder 
any status within the Institution, neither will he 
have the right to join in discussions without special 
permission from the chairman of the meeting ; but 
it is hoped that the new facility, by regularising the 
position of the would-be visitor, may serve to 
promote “the exchange of information and ideas 

- amongst the members of the Institution and 
otherwise ” which is enjoined upon the Institution 
by the terms of its Royal Charter. 


THe Instrrvte or FveEt. 


One of the most important meetings in the yearly 
programme of the Institute of Fuel, namely, that 
for the inauguration of a new president and the 
delivery of the Melchett lecture, took place on 
Thursday, October 14, at the Connaught Rooms, 
Great Queen-street, W.C.2. The more technical 


luncheon which was followed immediately by a short 
address by the retiring president, Mr. W. M. Selvey, 
Wh.Sc., M.I.Mech.E., M.I.E.E., in which he acknow- 
ledged his debt to the Council, secretary and staff for 
the support he had received during his several years 
of office. Mr. Selvey then formally installed the 
new President, Dr. E. W. Smith, C.B.E., F.L.C., 
M.!.Chem.E., in the chair, and made appreciative 
comments on his past work for the Institute, which 
were suitably acknowledged by Dr. Smith. Major 
Gwilym Lloyd-George, M.P., Minister of Fuel and 
Power, then congratulated the new President, and 
in the course of his remarks on the relation of the 
country’s fuel resources to its industrial future, paid 
tribute to the past services of Dr. Smith and Dr. 
Grumell, both of whom had been associated with 
him in his ministerial capacity. Dr. Smith com- 
menced his duties by presenting the Students’ 
Medal of the Institute to Mr. F. A. P. Maggs, of 
the British Coal Utilisation Research Association, 
for his paper entitled ‘‘ The Relation Between Heat 
and Wetting and the Absolute Surface of Coals.”’ 
He then called upon Dr. E. 8. Grumell, C.B.E., 
M.I.Min.E., to deliver the Melchett Lecture. This 
was entitled the “ Conservation of Resources ” and 
dealt, broadly speaking, with the availability and 
utilisation of the country’s coal. The lecture was 
followed by the delivery of Dr. Smith’s presidential 
address and by the presentation of the Melchett 
Medal to Dr. Grumell. Votes of thanks for the 
lecture and address were moved by the Rt. Hon. 
Lord Melchett, and seconded by Mr. Selvey. 


ENGINEERING AND THE LONDON PASSENGER 
Transport Boarp. 


AN interesting result of the present war is the 
assembly in this country of engineering societies 
which are temporarily debarred from meeting in 
their own countries. An example of such an 
assembly occurred on Wednesday, October 13, when 
a well-attended meeting of the Association of 
Czechoslovak Scientists and Technicians, Section of 
Mechanical and Electrical Engineering, was held at 
the Czechoslovak Institute, 18, Grosvenor-place, 
S.W.1. The chair was occupied by Mr. J. Bodmer, 
D.Sc. (Prague) who introduced Colonel V. A. M. 
Robertson, ©.B.E., M.C., M.Inst.C.E., M.I.Mech.E., 
Engineer-in-Chief of the London Passenger Trans- 
port Board, to the meeting. Colonel Robertson then 
gave an address, illustrated by lantern slides, on 
the engineering activities of the Transport Board. 
The address dealt more with the general aspects of 
administration and organisation than with technical 
detail, but gave a good idea of the extent and variety 
of London Transport facilities. The language dif- 
ficulty did not appear to be formidable since most 
of the audience seemed sufficiently conversant with 
English to be able to appreciate the main points, at 
least, of the address. It is possible that such meet- 
ings will result in closer contact between the en- 
gineering societies of the world after the war. 


THe NEWCOMEN SOcIety. 


A special general meeting of the Newcomen 
Society—or, to give it the full title, the Newcomen 
Society for the Study of the History of Engineering 
and Technology—was held in the hall of the Char- 
tered Institute of Patent Agents, Staple Inn- 
buildings, London, W.C.2, on Wednesday, Octo- 
ber 13, to consider and adopt proposed amendments 
to the constitution and rules of the Society, rendered 
advisable by its continued expansion and by war- 
time circumstances. The most important of the 
alterations, all of which were eventually approved, 
with slight modifications suggested in the course of 
the discussion, were those providing that branches 
of the Society may be formed, with the sanction of 
the Council, to function with a certain degree of 
autonomy under the direction of local committees ; 
and that the subscription to the Society shall be 
11. 10s. per annum (instead of 1/., as hitherto), but 
that members who intimate to the honorary secre- 
taries their intention to forego receipt of the T'rans- 
actions shall pay a reduced subscription of 15s. per 
annum. At the close of the special meeting, an 


ordinary general meeting was held, at which Dr. 
H. W. Dickinson read a paper on “ The Utilisation 
of Waste Heat from Industrial Operations,” in 





part of the proceedings was preceded by an informal 


which he stated that the use of hot water from the 





hotwell of a Newcomen engine to feed the boiler 
supplying steam to the engine, certainly dated back 
to 1725, though it was not known who originated the 
practice. Steam raising by means of the waste heat 
from metallurgical furnaces was the subject of an 
early patent (No. 774 of 1762) taken out by Sampson 
Swaine, an ironmaster of Neath Abbey; and in 
1767, John Stewart proposed to drive an engine 
by the steam evolved in the evaporation of cane 
sugar juice, though there is no evidence that the 
idea was applied in practice. The regenerator 
method of waste-heat utilisation, of which the 
Cowper stove is an example, was devised by the 
Rev. Robert Stirling, D.D. (1790-1878), the father 
of Patrick and James Stirling, the well-known 
locomotive engineers. Forthcoming meetings of 
the Society, and the papers to be presented at them, 
are as follow : November 10, annual general meeting, 
to be followed by the presentation of a paper, 
“* Engineering in Early Warfare,” by R. P. How- 
grave-Graham, M.I.E.E.; December 15, “ The 
Black Country Iron Trade,” by W. K. V. Gale, and 
“A Study of Galvanised and Corrugated Sheet 
Metal,” by Dr. H. W. Dickinson ; January 12, 1944, 
“Pedigree and Career of Benjamin Huntsman 
(1704-1776), Inventor in Europe of Crucible Steel,” 
by E. Wyndham Hulme, B.A., and “ The Contri- 
bution of Jacob Perkins (1766-1849) to Science and 
Engineering,” by Dorothy and Greville Bathe ; 
February 16, “‘ The Calculating Machines of Blaise 
Pascal,” by Robert R. Nilsson; March 15, “ Mill- 
stones in Wind and Water Mills,” by John Russell, 
and “The Hansom Cab and its Development,” by 
W. A. Young; and April 19, “‘ Copper Smelting in 
England from the Revival in 1688 to 1750,” by 
Rhys Jenkins. The annual general meeting and 
the delivery of Mr. Howgrave-Graham’s paper will 
take place at the Northampton Polytechnic Insti- 
tute, London, E.C.1. ‘The times and places of the 
other meetings will be announced in due course. 
The 1944 summer meeting is to be held on June 15. 
The war-time address of the Newcomen Society is 
43, King’s-road, Chelsea, London, 8.W.3. 

Coat Output aND District PERFORMANCES. 

The periodical statement on coal output, issued 
by the Ministry of Fuel and Power, for the four 
weeks’ period ended October 2, shows that the 
weekly output of saleable coal during that period 
averaged 3,819,400 tons, as compared with 3,767,800 
tons a week in the previous four weeks. In addition, 
an average of 121,000 tons a week was obtained from 
opencast workings. This latter figure is less than 
the average for the preceding weeks, which was 
134,200 tons, the reduction being due to bad weather. 
Output bonuses are payable in three districts, 
namely, Leicestershire, which recorded 108-2 per 
cent. of the “‘ standard” tonnage; South Derby- 
shire, 105-4 per cent.; and Somerset, 101-4 per 
cent. The corresponding bonuses earned are 2s., 
ls. 3d., and 3d. a shift. In the light of information 
received after the publication of the figures for the 
previous four weeks, it is stated, the Somerset 
district percentage for that period has been revised 
from the 100-9 per cent., recorded in our issue of 
September 24, to 101-1 per cent., which qualifies 
for a bonus of 3d. a shift. For the present period, 
therefore, the same three districts receive the bonus 
as in the preceding four weeks, the number of men 
participating being about 16,500. The lowest output 
recorded was that of the South Staffordshire and 
Worcestershire district, the figure being 82-2 per 
cent. of the standard. 





NATIONAL SMOKE ABATEMENT SocretTy.—A general 
meeting of the National Smoke Abatement Society will 
be held at 10 a.m. on Friday, November 5, at Caxton 
Hall, Westminster, London, S.W.1. The agenda will 
include the presentation of the annual report and state- 
ment of accounts, and the election of the Presi- 
dent, vice-president, honorary treasurer, members of 
Council, and executive committee. Following the 
meeting, a one-day conference will be held at which the 
subject for discussion will be “‘ Measures for the Preven- 
tion of Smoke in Relation to Plans for Post-War Recon- 
struction.”” Members or representatives who intend to 
be present should communicate with the general secretary 
of the Society, 94, Manor Green-road, Epsom, Surrey, as 
soon as possible. At a later date a detailed programme 
will be issued to those who are attending or who ask for 
a copy, 











OBITUARY. 


DR. W. H. HATFIELD, F.R.S. 


THE news of the death, at the comparatively early 
of Dr. William Herbert Hatfield, at his 
17, 
will be received with regret by metallurgists and | 
As Director of | 
had 


age of 61, 


home in Osborne-road, Sheffield, 


on October 


engineers in all parts of the world. 


the Brown-Firth Research Laboratories, he 


won for himself and for the organisation which he 
led an international reputation for thorough and 
painstaking work in the realm of iron and steel 


metallurgical regearch. Much of this 
been placed unreserved- 
ly at the disposal of the 
industry in detailed pa- 
pers presented by Dr. 
Hatfield and his col- 
leagues before scientific 
and technical societies. 
Of old Unitarian stock, 
Hatfield was the son of 
the late Mr. Francis 


Albert Hatfield, and was 


born in Sheffield on 
April 10, 1882. He was 
educated at the Shef- 


field Central School, and 
in 1898 entered Shef- 
field University College, 
now the Applied Science 
Department of the Uni- 
versity of Sheffield, 
where he studied for 
four years under the 
late Professor J. O. 
Arnold, gaining the As- 
sociateship in Metal- 
lurgy (Sheffield) and the 
Mappin Medal in 1902. 
He obtained the degree 
of Bachelor of Metal- 
lurgy in 1906, and, in 
1913, was awarded the 
degree of Doctor of 
Metallurgy by the Uni- 
versity of Sheffield. 
During his student days, 
he gained several medals 
and prizes in examina- 
tions of the City and 
Guilds of London Insti- 
tute. Hatfield’s profes- 
sional career commenced 
in the laboratory of Sir 
Henry Bessemer and 
Company, Limited, 
Sheffield, where he re- 
mained for two years. 
He then entered the 
Meadow Hall Ironworks, 
Sheffield, of Messrs. 
Crowley and Company, 
Limited, where, after 
studying the open- 
hearth process and other 
methods of stee’ manu- 
facture and treatment, 
he was appointed metal- 
lurgist and manager to 
the company. From 1908 until 1915, Hatfield was 
works manager and technical director to Messrs. 
Crowley and Company. 

The results of Hatfield’s first published researches, 
on “ The Elimination of Silicon in the Acid Open- 
Hearth,” carried out in collaboration with the 


late Professor A. McWilliam, were presented to the | 


Iron and Steel Institute in 1902, when Hatfield was 
only 20 years of age. 
bution was followed up by a second paper on “ 
Open-Hearth Mariipulation,” 
with Professor McWilliam. 

a Carnegie Scholarship by the Council of the Iron 
and Steel Institute in 1905, and used this as a means 


Acid 
again in collaboration 


work has 


_EN NGINEERIN 


the researches carried out with this assistance 


aa. 2% 








y 
mechanical properties of existing steels for the 


showed the possibility of producing malleable cast | aircraft and other industries, but after the conclu. 
|} iron having an elongation of from 15 per cent. to| sion of hostilities he devoted his attention to the 


20 per cent., 
then ruling. 


as against the 3 per cent. to 6 per cent. | development of rust-resisting, acid-resisting, 
A third paper, presented by Hatfield | heat-resisting steels. 


al id 


He was appointed Director of 


at the annual general meeting of the Iron and Steel | the Laboratories in 1920, and played a leading part 


Institute in 1909, dealt with * 
Involved in the Decarburisation 
Alloys.” 

Dr. Hatfield’s long connection with 
separate firms of Messrs. 
Limited, and Messrs. 


the 


of the Brown-Firth Research Laboratories. 


* The Chemical Physics | in initiating and carrying through the 
of Iron-Carbon | 


then 
Thos. Firth and Sons, | himself gave the name of Staybrite to this range of 
John Brown and Company, 
Limited, began in 1915, when he joined the staff | still more ductile 12-12 
This | 


researches 
which led, in 1923, to the introduction and pro. 
| duction of the now universally known 18-8 austen- 
itic chromium-nickel stainless steels. Dr. Hatfield 


Further work fixed the composition of the 
alloy. 
investigations 


steels. 


The of the conditions 


pic meer 


establishment, it is interesting to recall, was founded | causing the phenomenon of intercrystalline corr 


Photo: 


Tue Late Dr. W. H. Hartrrevp, F.R.S. 


in 1908 primarily for the purpose of studying the , 


| products and processes of the two companies, but 
another object was to assist those concerns which 


Two years later this contri- | 


Hatfield was awarded | 


| 


for studying the influence of the condition of the | 


carbon on the properties of cast iron. 
was awarded a second Carnegie Scholarship, and 


In 1906, he | 





utilised the companies’ steels to solve their metal- 
lurgical and scientific problems. The Laboratories, 
which were at first regarded as constituting some- 
what of a revolutionary step by the firms’ contem- 
poraries, were under the direction of Mr. Harry 
Brearley from 1908 until 1915. 


name will, of course, alw ays be intimately assoc iated | Steel Institute, 
with the epoch-marking discovery, in 1913, of the | | geneity of Steel Ingots in May, 1924. 





J. Russell and Sons. 


| scribed and 


sion, as the result of the 
welding of 18-8  stee! 

were successfully carried 
out under Dr. Hatfield's 
supervision, and he was 
the first to indicate th 

measures necessary fo! 
overcoming the ten 
dency to “ weld decay, 

by the addition to th 
steel of small percen- 
tages of other 
ments. Research work 
on brazing, hard and soft 
soldering, machining, 
pressing, spinning, and 
other manipulative oper- 
ations was carried out, 
and did much to widen 
the applications of these 
special steels in industry. 
Additions of molybde- 
num were found further 
to augment the corro- 
sion resistance of these 
steels in certain circum- 
stances, while increasing 
the nickel and chromium 
contents, and adding 
tungsten, rendered the 
alloys capable of resist- 
ing the effects of high 
temperatures. The re 

sponsibility for conduct- 
ing the painstaking and 
often arduous investi- 
gations which initiated 
all these developments 
largely fell on the shoul- 
ders of Dr. Hatfield, 
who, however, had 
gathered round him a 
band of loyal and 
enthusiastic research 
workers, who all made 
their contributions to 
the work in hand. 
Another speciality which 
was the subject of much 
preliminary study at the 
Brown - Firth Research 
Laboratories was that 
of the manufacture of 
large forged seamless 
steel boiler drums, for 
which Sheffield became 
justly famous. It will 
be recalled that several of these have been de 

illustrated in our columns. Other 
matters in which Dr. Hatfield was interested included 
the study of the creep resistance of steels and alloys 
and the development of structural materials to 


ele - 


| withstand ultra-low temperatures and pressures. 


Probably Dr. Hatfield’s greatest service to the 
iron and steel industry, as a whole, was the leading 


Mr. Brearley’s | part he took in the formation, within the Iron and 


of the Committee on the Hetero- 
This was 


material which gained world- wide renown as the | followed by the Corrosion Committee, formed in 


Firth-Brearley stainless steel. Dr. Hatfield soon | 
found full scope for his talents in his new post in | 
the Laboratories. Until 1918, however, 
fully engaged on work connected with the develop- 
ment of new alloys and the improvement of the 


} July, 


he was|as chairman of all these committees from 


1928, and by the Alloy-Steels Research Com- 
1934. Dr. Hatfield acted 
their 
inception, and also served on the Steel Castings 
Research Committee, established in November, 


mittee, formed in June, 
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1934. A number of.vuluminous and extremely 
valuable reports have been issued by these com- 
mittees, the work of which, for some years past, 
has been carried on with the active help and support 
of the Iron and Steel Industrial Research Council, 
under the auspices of the British Iron and Steel 
Federation. As chairman of the Heterogeneity 
Committee, Dr. Hatfield inspired and guided funda- 
mental work on the problem of segregation in steel 
ingots. By bold and courageous work in the sec- 
tioning of large ingots and forgings, he led the way 
to the solution of many problems connected with 
the “ cleanliness ’’ of steels. His record in the field 
of research was such that few men could have been 
better fitted than he was to take up the appoint- 
ment of chairman of the Technical Advisory Com- 
mittee of the Special and Alloy Steels Committee 
of the Steel Control, Ministry of Supply. In his 
capacity as chairman of this committee, he recently 
visited the United States, and it is not too much 
to say that the husbanding of the alloy resources 
of the United Nations owes much of its efficiency to 
Dr. Hatfield’s own painstaking work and the careful 
examination of the researches of his colleagues and 
associates in the industry. 

Dr. Hatfield was elected a director of Messrs. 
Thos. Firth and John Brown, Limited, in 1934, 
and also served on the board of Messrs. Firth- 
Vickers Stainless Steels, Limited. He joined the 
Iron and Steel Institute in 1903, and after serving 
on the Council for a number of years, was elected a 
vice-president, from which position, as announced 
on page 336 of the present issue, he was due to 
retire, in rotation, at the Institute’s annual meeting 
in 1944. Had he lived, his re-election for a further 
period of office was practically a foregone conclu- 
sion. Dr. Hatfield was awarded the Bessemer Gold 
Medal, the Institute’s highest honour, in 1933, 
and was elected a Fellow of the Roya! Society in 
1935. He was elected an associate-member of the 
Institution of Mechanical Engineers in 1908, and 
became a member in 1922, and was a recipient of a 
T. Bernard Hall Prize. He was elected an Associate 
Fellow of the Royal Aeronautical Society in 1917, 
and a Fellow of the Institute of Physics in 1920. 
Dr. Hatfield was made a member of the Institute of 


LETTERS TO THE EDITOR. 
BRITISH EXPORT TRADE. 


To THE Eprror or ENGINEERING. 


Simr,—British manufacturers do not seem as yet 
to have made up their minds about how they 
propose, when the war ends, to go about selling to 
other countries what they make. It is true that 
thé Board of Trade set up, last year, a Central 
Committee of Export Groups, although others have 
suggested that it would be well if the Groups 
themselves were to begin to fade out of existence 
when peace arrives. The Association of British 
Chambers of Commerce advocate a Council of 
Industry. The Institute of Export and the Federa- 
tion of British Industries have probably got plans 
of their own. Although there is so much diversity 
in the approach to the problem, the need for an 
expanding export trade is, naturally, accepted by 
all. There is an almost equal unanimity that each 
industry must be left in control of its own affairs, 
that the flexibility of private enterprise (“a good 
ship,” to quote Sir William Beveridge, “‘ which has 
brought us thus far”’) must be reconciled with the 
rigidities of the planner. 

A step out of this confusion about the means to 
be taken to attain an end universally desired is 
indicated by the action of the rubber industry, 
which has now grouped 24 distinct associations into 
one Federation of 289 firms with 320 factories. 
Their common bond is that all of them use the same 
raw material. The example of this important cross- 
section of British industry might usefully be con- 
sidered by other trade associations, who will have 
already been impressed by the advantages of working 
together in war-time. Let them federate. When 
they have done so they will hold the key to regu- 
lating the flow of trade into those channels which 
will yield maximum employment to the men as 
they come home. 

Yours faithfully, 
Hylton House, STRATHSPEY. 
Rottingdean, Sussex. 
October 15, 1943. 








Metals and of the Institution of Automobile Engi- 
neers in 1926, and received the Crompton Medal of 
the latter institution in 1929. He was also a past | 
vice-president of the Institution of Chemical Engi- | 
neers, which he joined as a member in 1927, and | 
was for many years a Fellow of the Chemical 
Society. Dr. Hatfield helped to found the Sheffield 
Metallurgical Association and was also serving his 
second year of office as President of the Sheffield 
Society of Engineers and Metallurgists. Dr. Hat- 
field served as a member of the Iron and Steel 
Industrial Research Council and was for a number 
of years a member of the Executive Committee 
of the National Physical Laboratory and of the 
Metallurgy Research Board of the Department of 
Scientific and Industrial Research. In 1928, he 
was Campbell Memorial Lecturer at Philadelphia, 
United States. In addition to his many contri- 
butions to the proceedings of scientific and learned 
societies, Dr. Hatfield was the author of two books. 
The first of these was originally published in 1912 
and was entitled Cast Iron in the Light of Modern 
Research. It went through several editions, the 
title being eventually changed to Cast Iron in the 
Light of Recent Research. Dr. Hatfield’s other publi- 
cation, The Application of Science in the Steel 
Industry, appeared in 1928. 





GEAR-CuTTING Hoss.—In view of the special import- 
ance of production tools in the present circumstances, 
Messrs. David Brown and Sons (Huddersfield), Limited, 
Huddersfield, have issued a leaflet, No. E.313-1, des- 
cribing their standard and stock profile-ground hobs for 
cutting precision spur and helical gears. Since the range 
covers practically all normal requirements, the data 
provided will enable engineers to select suitable hobs for 
their work so that the delay caused by the manufacture 
of special types may be avoided. Particulars are given 
of 61 different hobs ranging from 1% in. in external 
diameter by 14 in. long of 50 diametral pitch, to 10} in. 
in external diameter by 15 in. long of 1 diametral pitch. 
The hobs are made to generate gears that will mesh with 
the British Standard basic rack for Class A2 and Class B 
precision ‘and high-class cut gears having a pressure angle 





of 20 deg. 





THE ACCURACY OF NUMERICAL 
HARMONIC ANALYSIS. 
To THe Eprror oF ENGINEERING. 

Str,—It is generally admitted nowadays that 
vibration study is an important branch of engi- 
neering science. Indeed, the development of com- 
pact high-output power-plant installations would 
have been impossible had the vibration charac- 
teristics not been taken into account. In this work, 
harmonic analyses of the torque output from each 
cylinder have been performed by numerical me- 
thods,.and the various books which describe these 
methods are, unfortunately, either silent or mis- 
leading on the subject of the accuracy of the results. 

The data used in the analysis consist of a number 
of ordinates of the curve representing the periodic 
variation. The descriptions which I have encoun- 
tered all imply that the number of ordinates required 
depends upon the reference number of the highest 
harmonic whose amplitude it is desired to find. 
Now, the true Fourier series expansion of a periodic 
variation is unique; but, for the truth of this 
proposition (Riemann’s Theorem) no limit must be 
imposed on the number of harmonics included in 
the series. The limited series, obtained by a numeri- 
cal method of analysis, corresponds to the original 
variation at the points represented by the ordinate 
selected for the analysis, and does not give an 
accurate assessment of the harmonic contents of the 
periodic variation if the true Fourier series contains 
harmonics higher than a certain critical order. 
A 48-ordinate scheme of analysis gives a series 
containing a constant term, the first 23 sine com- 
ponents and the first 24 cosine components, and, if 
the true Fourier series contains harmonic com- 
ponents of higher orders than these, the results 
will not be accurate. In the case of engine torque 
variations, the harmonic values published usually 
extend to the 11-5 or 12th engine order—that is, 
the 23rd or 24th harmonics of the firing cycle in a 
four-stroke engine—and it seems likely, therefore, 








that a .48-ordinate scheme of analysis was used. 
If this is the case, then, since the harmonic com- 
ponents of the torque variation decrease fairly 
steadily in magnitude as the reference-number of 
the harmonic is increased, the magnitudes found for 
the highest-order components (11-5 and 12th 
engine orders) will be approximately twice the 
correct values, with correspondingly smaller errors 
in the lower harmonics. 

I should be very interested to learn whether any 
other readers have noticed this error. 

Yours faithfully, 

135, Bittacy-rise, R. G. MANLEY. 

Mill Hill, London, N.W.7. 
October 14, 1943. 





THE SIMPLE TRUSSED BEAM. 
To THE Eprror oF ENGINEERING. 


Sir,—The reference to “the true value of the 
reaction at A” in Mr. O’Donovan’s interesting 
article (on page 303, ante, third column) is rather mis- 
leading. One would expect this to be the reaction 
indicated by an arrow in Fig. 1, which is 10 x 0-4 
= 4-0 tons. The force denoted by R, is 
the shear in AC at z = 0. This can be determined 
by deducting the vertical component of the tension 
in the tie from the reaction at A. 

Ry = 4-0 — re x 19-175 = 1-965 tons. 
The maximum bending moment can be obtained 
without any intermediate calculation as 


2 OR ‘ 
Ra = 1-965? = 4-84 tons ft. 
2w 0-8 


This formula ‘is easily developed and easy to 
remember. 
Yours faithfully, 
K. Hasnat-Kényt. 
22, The Park, 
Golders Hill, 
London, N.W.11. 
October 18, 1943. 





BRITISH TRADE IN SOUTH 
AMERICA. 


To THe Eprror oF ENGINEERING. 


Sm,—The letter from ‘ Representative” in 
Buenos Aires, dealing with British trade in South 
America and published in the issue of ENGINEERING 
of September 24, on page 254, anie, is a valuable 
summary of the needs of the situation, and should 
be fully noted in both trading and Government 
circles. There is little doubt that this country 
must “take the gloves off” in endeavouring to 
restore post-war British trade with South America, 
and that salesmanship must be keyed up in every 
direction to the utmost extent, in place of the 
laissez faire attitude which was unfortunately so 
much in evidence during the pre-war epoch. On 
their part, trading interests must give primary 
consideration’ to the price factor, as well as to 
capable representation and great improvements 
in catalogues and advertising methods, particularly 
by the use of Spanish (or Portuguese in Brazil). 
While the adoption of the metric system would be 
desirable, this is, of course, a matter for the Govern- 
ment, but meanwhile total weights could be given 
in pounds. Many British firms send their packing 
lists with the weights given in tons, cwt., qrs. and 
Ib., whereas quotations in gross pounds only would 
be easily convertible into kilogrammes. Also a 
fallacy which unfortunately has not been absent in 
some British trading circles is to regard South 
America as a homogeneous whole. In fact, the 
reverse is the case, and market requirements and 
conditions (especially for heavy engineering and 
other constructional items, machinery, tools, etc.) 
in each individual country are often sharply con- 
trasted to those in neighbouring countries. Close 
and constant study of each market is essential, 
backed up by frequent visits of high executives from 
Britain. 

Yours faithfully, 


London, E.C.2. MERCANTE. 





October 14, 1943. 
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THE IRON AND STEEL 
INSTITUTE. 


THE annual autumn general meeting of the Iron 
and Steel Institute was held at the offices of the 
Institute, 4, Grosvenor-gardens, London, 8.W.1, on 
Thursday, October 14. The President, Mr. James 
Henderson, occupied the chair. The minutes of the 
annual general meeting having been approved, Mr. 
Henderson referred to the loss sustained by the 
industry and the Institute from the death of Sir 
Robert Hilton, adding that Sir Robert was a great 
organiser, and a warm supporter of scientific 
research. Mr. Henderson then announced that the 
Council, at their meeting that morning, had decided 
to nominate Mr. Arthur Dorman to succeed him as 
President of the Institute. Apart from his associa- 
tion with Messrs. Dorman, Long and Company, 
Limited, and other companies, he was a vice-presi- 
dent of the Federation of British Industries, a past- 
president of the British Iron and Steel Federation 
and of the National Confederation of Employers’ 
Organisations, and had been a member of the 
Institute for many years. The secretary then read 
a list of the names of the officers who were due to 
retire, in rotation, at the next annual general meet- 
ing. The list contained the names of three vice- 
presidents: Dr. W. H. Hatfield, F.R.S., Sir 
William J. Larke, K.B.E., and Mr. C. E. Lloyd; 
and six members of Council, namely, Principal 
C. A. Edwards, F.R.S., Mr. G. H. Latham, Mr. E. F. 
Law, Mr. R. Mather, Sir Arthur B. Winder, and Mr. 
N.H. Rollason. The secretary also announced that 
Mr. Bernard Thomas, President of the Staffordshire 
Iron and Steel Institute, had succeeded Mr. Albert 
Wright, and Provost J. Tennent, President of the 
West of Scotland Iron and Steel Institute, had 
succeeded Col. Alan Stein, as honorary members of 
Council. A further announcement made was 
that a Carnegie Scholarship of 150]. had been 
awarded to Mr. M. 8S. Wang, of Sheffield University, 
to assist in a research on the effect of repeated heat 
treatment on steels. The final announcement was 
that the late Sir Robert Hadfield had left a legacy 
of 2501. to the funds of the Institute. This sum had 
been invested and the question of its future use 
would be brought up again at a later date. 


BgesseEMER GOLD MEDALLIST, 1943. 


Before calling upon Mr. J. H. Whiteley, F.I.C., of 
the Consett Iron Company, Limited, to present the 
first paper on the agenda, namely, “A Study of 
Austenitic Grain Growth in Medium-Carbon Steels,” 
the President referred to the fact that Mr. Whiteley 
had been awarded the Bessemer Gold Medal at the 
annual general meeting in the spring but had been 
unable to be present. Mr. Whiteley thanked the 
President for giving him the opportunity to voice 
his gratitude to the Council and members for the 
honour conferred upon him and acknowledged his 
indebtedness to Mr. Arthur Braithwaite, whose 
assistant he had become at the age of 22. He also 
paid tribute to the encouragement he had received 
from Dr. J. E. Stead and to the help given him by 
Dr. A. F. Hallimond during a period of four years’ 
collaboration at the time of the war of 1914-18. 


AvsTENITIC GRAIN GROWTH IN STEELS. 


Mr. Whiteley then presented his paper on austeni- 
tic grain growth in medium-carbon steels. In doing 
so he explained that he had made a detailed investi- 
gation of austenitic grain growth in unstrained 
medium-carbon (0-42 per cent. to 0-48 per cent. 
carbon) steels throughout the whole of the tempera- 
ture range between the Ac, and the solidus point. 
To ascertain the positions of the austenitic grain 
boundaries, at the temperature of heating, the ferrite- 
precipitation method had been used. In this method 
reliance was placed on the deposition, at the grain 





Dr. A. McCance, F.R.S., suggested to the autho: 
that instead of plotting his results on the basis of 
the number of grains per square inch, it would be 
more convenient to report his results in terms of 
area per grain size. Thus he would start. from zer 
for an infinite number of small grains up to | whe: 
only one crystal was present. This would bring t} 
whole range of crystal size into a more convenient 
mathematica] form. 

Mr. A. V. Huddle said that the author's finding 

Intermediate types could not be obtained simply | Seemed to lead to the view that carbide form wa: 
by adding lesser amounts of aluminium. Eight | one of the controlling factors, and, in this connectior 
interdependent factors were found to influence | it had seemed to him that the prevalent theory oi 
alumina nuclei was not all that it should be. Th: 


tion of the smaller grains might be marred. To 
record the grain sizes disclosed, the counting method 
had been largely employed; in this, the average 
number of grains present in 10 sq. in., at a magnifica- 
tion of 100, was taken as the standard of comparison. 
The steels examined fell for the most part into two 
categories, namely, coarse-grained and fine-grained, 
the latter type being produced by the addition of 
1 Ib. per ton of aluminium to the metal when in the 


ladle. 








growth, namely, temperature, length of heating, | 
rate of heating, initial grain size, hot-work, the | next speaker, Dr. D. Binnie, said that the autho: 
aluminium content of the steel, the rate of cooling | had carried out experiments on the diffusion of 
from the solidus to 1,200 deg. C., and the state | aluminium in solid metal. The method of adding 
of the carbide. The manganese content of the steel | aluminium for grain control was, of course, to add 
|might be yet another factor. Grain refinement | it to the liquid steel in the ladle and he had always 
took place almost ent irely at the Ac, transformation | thought that the transformation of aluminium into 
and was completed during the passage through the | alumina, producing very fine nuclei, had something 
critical range. In the coarse-grained steels | to do with grain growth. In the solid steel, the 








rate of growth then steadily increased with the | oxide was present in the form of lumps and was not 
temperature of heating, and below about 1,100| in a very mobile state. He therefore failed to see 
deg. C. a state of virtual stability was eventually | how the author obtained any real results by adding 
reached. In the fine-grained steels a remarkable | aluminium to the solid metal; it meant adding it 
halt in grain development occurred almost imme- | in @ condition in which it was not possible to form 
diately after the refinement. Below 900 deg. C., | small nuclei of alumina. 

this period of inactivity was indefinitely long, and,| In a brief reply, Mr. Whiteley stated that Dr. 
as a consequence, the steel was fine-grained in| Desch had mentioned intercrystalline films which 


character. Above 900 deg. C., the halt became | could not be seen under ordinary powers of magni- 
progressively shorter, but at any one temperature fication. Conditions of this nature greatly added to 
the difficulties of research. He had found the 


its actual duration could be varied widely by 
changing the rate of heating, the initial grain size, McQuaid-Ehn test quite a good one as compared 
and other factors. The state of the carbide had an | With the ferrite precipitation method, but the latter, 
important influence on the extent of growth, when used for mixed grain sizes, emphasised the 
complete spheroidisation of the pearlite greatly | difference between the small and large grains to 
minimising growth, especially in fine-grained steels. | 4 greater extent than did the McQuaid-Ehn test. 
The effects of quenching, and of quenching and | !t was evident that Dr. Binnie had still the oxide 
tempering, on growth were not the same as those theory in mind, namely, that particles of oxide 
of spheroidisation. Shortly after the first halt in | caused the fine-grain structure. The difficulty in 
well-tempered pieces with a large initial grain size, | accepting that view was that before fine-grained 
a second halt occurred which persisted for a long | steel could be made it was necessary to add sufficient 
while to above 1,050 deg. C. Attempts had been | aluminium to kill the oxides present within it. It 
made to convert solid coarse-grained steels into fine- | Wa8 the excess of aluminium which made the steel 
grained steels by diffusing aluminium into them, fine-grained and he could not believe that particles 
but the results had been inconclusive. | of alumina really gave this result. 
Dr. C. H. Desch, F.R.S., who opened the dis- | (To be continued.) 

cussion, said that the paper was a difficult one to | 
study on account of the great mass of information 
it contained, and it was not easy to draw general 
conclusions. One fact came out clearly, however, 
and this was that by this high-temperature heating 
an inherently coarse-grained steel could be converted 
into one having properties similar to those of an 
aluminium-treated steel and this was of considerable 
importance. There was a possibility that very 
fine intercrystalline films might play a considerable 
part, and these were of such a character that they 
could not be seen by microscopical examination 
under ordinary powers. There was still a great 
deal to be done in the detailed study of steels of 
this kind under very high magnifications, with, of 
course, very special precautions in preparing the 
surfaces. 











TIN-PLATE MANUFACTURE IN THE UNITED STATES.— 
Statistics issued by the American Iron and Stee! Institute 
indicate that 1,085,510 tons of tin-plate were manufac- 
tured in the United States during the period January to 
June, 1943, as compared with 1,765,810 tons in the first 
six months of 1942. 


THE SEALING OF Porous CasTINGs.—Since the appear- 
ance of the article on “‘ The Sealing of Porous Castings ” 
by the Bakelite plastic treatment, on page 495 of our 
previous volume, Messrs. Commercial] Structures, Limited, 
who operate the process, inform us that they have 
received a large number of castings for treatment at their 

Staffa Works, Staffa-road, Leyton, London, E.10. They 
have obtained a high proportion of successes, but add that 
| owners of castings wishing to submit them for treatment 

should bear in mind that it is desirable that the joints 
| should withstand a minimum pressure of 2,000 Ib. per 

Dr. T. Swinden stated that the author had men- | sq. in.,even when the test pressure is below that figure. All 
tioned a paper presented by Mr. G. R. Bolsover and | apertures, except the single } in. tapped hole needed for 
himself (Dr. Swinden) to the Institute at Diisseldorf | the reception of the plastic finid, should accordingly be 
in 1936, and it was fair comment to say that the blanked off. With proper care in this respect the firm 
ssanite given in that paper had been received with claim that 95 per cent. of the castings submitted are 

d es = : a successfully treated. 
a good deal of scepticism. Work on this subject | 
had been proceeding at Stocksbridge for some three | LECTURES ON EXPORT PROBLEMS AND PROCEDURE.— 
years prior-to the publication of the paper, and at| 4 course of 24 lunch-time lectures, organised by the 
that time these controlled grain-size steels were in Institute of Export and dealing with commercial practice 
considerable commercial production. Mr. Bolsover | in the field covered by the Institute, is to be given in the 
and he had stated very frankly in 1936 that a great Merchants’ Hall, 24, St. Mary Axe, London, E.C.3, on 
deal more work was required to explain the results. Mondays, Tuesdays and Tharedays, beginning on Moa- 
One point which had been criticised was the use of a =a AR cherie or Pewereptiee dag oft song 
4 ‘ ° . . | 1.20 p.m. to 2 p.m., are arranged in three groups of eight, 
the McQuaid-Ehn test for inherent grain size. This the lecturers being, respectively, Mr. E. F. Stevens, 
consisted of heating the steel in a carburising A.LC.8., assistant secretary of a London firm of ship- 
medium at 927 deg. C., and it had been pointed 














boundaries, of the phase which separated as the 
steel approached the Ar, point, and, since, in 
medium-carbon steels, that phase was ferrite, the 
method was applicable at all temperatures within 
the austenitic range, whether the heating periods 
were long or short. To obtain satisfactory results, 
however, it was necessary to regulate the rate of 
cooling so that only a fairly thin network was formed, 


owners; Mr. James A. Dunnage, A.M.Inst.T., lecturer 
out that this was neither a forging nor a treating | at the City of London College and other centres; and 
temperature. Questioners, therefore, wanted to} Mr. W. W. Syrett, M.I.Ex., chairman, Education Com- 
know whv it should be used. The work of the mittee, The Institute of Export, and lecturer in foreign 
present author amply justified the selection of a siete be a re eer os A ape Sirs one x 
temperature in this region io o general test, but ‘ollowed by an optional examination. Admission is by 
he had indicated that there were other factors to be 


ticket only, costing 20s. for the course, application for 
taken into account in ascertaining the whole truth | Institute of Export, Royal Empire Society .Building, 





for if too much ferrite was precipitated, the delinea- 








which must be made before October 26 to the secretary, 
concerning inherent grain size. The next speaker, | London, W.C.2. 
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LABOUR NOTES. 


in. TANNER, the President, reports in the October 
ie of the Amalgamated Engineering Union’s Journal 
it the Executive Council had been “ compelled to 
yive serious consideration to the activities” of the 
Barrow District Committee. “‘ In addition,” he says, 

to acting on decisions without the prior consent and 
approval of the Executive Council, as required by 
Rule 13, Clause 9, the Barrow District Committee failed 
to comply with E.C. instructions and refused to give 

signed undertaking that they would now, and in 
the future, abide by the rules and constitution of the 
union and carry out the instructions of the Executive 
Council given in accordance therewith. In these 
ircumstances, the Executive Council had no alterna- 
tive but to suspend the District Committee, District 
President and Secretary. . . . At the time of writing,” 
Mr. Tanner went on to state, ‘a stoppage of work is 
still in progress at Barrow, and it would not be in the 
best interests of the union to report all the facts in 
connection with this business. At the appropriate 
moment, the full facts will be made known. For the 
present, we rely upon all loyal members to refrain 
from giving any support to the unofficial elements at 
Barrow, which can only do further damage to the 
influence, prestige, and power of our union.” 


tI 





In September, the membership of the Amalgamated 
Engineering Union increased from 871,696 to 885,927. 
(he number of members in receipt of sick benefit 
increased from 5,547 to 6,136, and the number of 
superannuated members from 13,102 to 13,141. The 
number of members in receipt of donation benefit 
increased from 208 to 271, and the total number of 
inemployed members from 1,047 to 1,318. 





It is officially announced that in the ballot for the 
general secretaryship of the Amalgamated Engineering 
Union, Mr. B. Gardner—who was elected—polled 
50,687 votes, and Mr. W. Hannington, 
The results in the case of the six other candidates were 
as follows :—Mr. R. Bellas (4,649), Mr. G. 8. Benson 
(3,021), Mr. W. S. Gall (2,016), Mr. H. O. Watts (1,854), 
Mr. B. Perrott (1,480), and Mr. E. R. Nutley (1,110). 
Mr. W. McLaine has been re-elected assistant general 
secretary, National Health Insurance Department. He 
polled 60,973 votes as compared with 16,629 cast for 
his only opponent, Mr. L. A. Newall. Mr. I. Mooney 
has been re-elected a member of the executive council 
for Division No. 2. 


The text of the wages agreement recently arrived at 
by the National Joint Council for the Electricity 
Supply Industry is reproduced in the October issue of 
the Arhalgamated Engineering Union’s Journal. It is 
as follows :—‘‘ That as from the commencement of the 
first full pay period following October 1, 1943, the 
present war bonus of 44d. per hour shall be increased 
to 5d. an hour, such bonus to be reckoned in calculating 
overtime. There shall be no alteration of this bonus 
for a period of six months from the operation of this 
increase. Where in any district there is no express 
provision in the District Council’s Schedule dealing 
with the adjustment of the wage variations of appren- 
tices, probationers or juniors, the bonus to be applied 
to such grades shall be an amount which shall maintain 
their present percentage relationship to the adult rate 
for the appropriate grade. The bonus shall be applied 
in full to all zones, notwithstanding that it will in 
some cases disturb the percentage relationship between 
the zone rates, the reason being that the grounds for 
the granting of the bonus are common to all zones.” 





The United Patternmakers’ Association enrolled 70 
new members in September, and the total membership 
is now 13,940. During the month, 16 members were 
on trade benefit and 282 on sick benefit. There are 
681 superannuated members. The income of the Asso- 
ciation during the second quarter of the current year 
was 41,093/. 19s. 7d., and the expenditure 
33,6351. 18s. 10d. The credit balance increased during 
the three months from 213,620l. 2d. to 
221,0781. 58. Lid. 


os. 





The Civil Service Arbitration Tribunal has rejected 
a claim for new basic rates of pay made by the Admiralty 
Draughtsmen’s Association, but, as a war-time measure 
has awarded an allowance of 50/. a year to temporary 
first-class, second-class, and senior draughtsmen em- 
ployed at headquarters. The salary scale of temporary 
draughtsmen is to be 200/. rising by 101. a year to 2301., 
with a temporary allowance of 301. for assistant first- 
and second-class draughtsmen, provided the total basic 
emoluments do not exceed 3401. at out-stations and 
3901. at headquarters. First-class draughtsmen, in 


charge of important sections in the dockyard drawing 
office, are to receive an allowance of 201. a year. 


The 


27,466 votes. | 


| 


The National Maritime Board announced last week 
that agreement has been reached between the ship- 
owners’ organisations and the National Union of 
Seamen fixing standard overtime rates for foreign- 
going vessels of 2s, 3d. an hour for carpenters, bos’ns 
and donkeymen, and 2s. an hour for other ratings, 
except ordinary seamen and boys, whose rate will be 
ls. an hour. These rates are to have effect as from 
December 1, and will operate wherever the ship is, 
and in whatever department a rating is employed. 
At present overtime rates for British merchant seamen 
vary in port, on sailing and arrival days, and at sea. 
They also vary between the deck and engine room and 
the catering department. 





For foreign-going catering ratings hours will be 
substantially reduced, giving better conditions on 
British ships than the 1936 International Labour 
Organisation Convention proposed. Catering hours in 
port, instead of being nine in 24, will be eight on 
Monday to Friday, seven on Saturday, and six on 
Sunday, and specified holidays—all between 6 a.m. 
and 7 p.m. Hours atsea and in port, when passengers 
are on board, are to be ten a day with eight consecutive 
hours’ rest. 


The Collective Bargaining Act, which came into 


| operation in Ontario this year, requires an employer to 


negotiate with the representatives of a collective bar- 
gaining agency which has been legally certified as 
appropriate. A collective bargaining agency is defined 
as “‘ any trade union or other association ”’ of employees 





which has bargaining collectively amongst its objects,” 
but excluding “ any union or association, the adminis- 
tration, management or policy of which is dominated, 


| coerced, or improperly influenced by the employer in 








award came into effect on October 1. 





any manner, whether by way of financial aid or other- 
wise.” An agency which claims to represent the 
majority of the employees of an employer, or a majority 
of any unit of his employees appropriate for bargaining 
may apply to the Labour Court—which is a branch of 
the High Court of Justice—to be certified as such. 





Where a bona fide dispute exists between an employer 
and a collective bargaining agency, or between two or 
more such agencies, as to which agency, if any, has the 
right to bargain with the employer, the latter may 
apply to the court for an order to determine the ques- 
tion. The court may ascertain which unit of employees 
is appropriate for the purposes of collective bargaining 
and determine whether such unit is to be the employee, 
craft, or plant unit, or a sub-division of any of these ; 
certify that a collective bargaining agency represents 
a majority of the employees in such unit, giving the 
names of the persons who have been appointed or 
elected representatives; revoke the certification of a 
bargaining agency; inspect the employment lists of 
an employer in order to ascertain what employees 
(including any person who, in its opinion, was impro- 
perly discharged) are entitled to vote; take a vote by 
secret ballot and authorise any person to enter the 
employer's premises for that purpose ; and have such 
inquiries made or things done as it may think proper in 
carrying out these provisions. No order may be made 
for costs in any proceedings to determine a bargaining 
agency or to construe an agreement. 





If it appears that a violation of the Act has occurred 
the court may restrain the offender from continuing 
the violation ; direct him to comply with the provisions 
of the Act ; and order the reinstatement of any persons 
discharged from employment contrary to the Act and 
the payment to such person of an amount not exceed- 
ing the monetary loss he has suffered by reason of such 
discharge. The Act stipulates that no employer may 
fail, or refuse, to bargain with the duly appointed or 
elected representatives of a certified bargaining agency. 





According to the Canadian Minister of Labour, 
426,150 women were placed in employment by two 
employment officers during the twelve months “which 
ended in June last. The number engaged in war work 
increased from 95,000 in February, 1942, to 248,000 in 
June, 1943. At the same time as men and women 
were being drawn into war work, labour turnover was 
substantially reduced. In shell- filling operations labour 
turnover decreased from 9-2 per cent. in July, 1942, 
to 5-7 per cent. in February, 1943; in aircraft from 
6-6 per cent. to 4-3 per cent., in the automotive indus- 
try from 7-5 per cent. to 4-7 per cent., in tanks from 
3-6 per cent. to 2-3 per cent., and in "explosives" and 
chemicals from 8-4 per cent. to 4-9 per cent. 





The general change for all reporting firms between 
August, 1942, and February, 1943, was from 8-3 per 
cent. to 4-8 per cent., or an improvement of nearly 
50 per cent. “I think,” the Minister said, ‘“‘ that this 
has been largely the result of the mechanics of selective 
service, and, of course, the permit system which goes 
along with it.’ 


POST-WAR TRANSPORT 
AIRCRAFT.* 


By Dr. Epwarp P. WARNER. 
(Continued from page 286.) 


A REDUCTION of 33 per cent. in wing profile drag 
accompanied by a saving of about 20 per cent. in 
residual parasite drag, would seem to be enough of a 
possibility within the next few years to justify serious 
consideration of its effects. Such a reduction would 
increase the cruising speed at 10,000 ft. by from 10 per 
cent. to 15 per cent., the relative gain increasing with 
increase of power loading. The effect on cost at a given 
power loading, after allowing for the increase in empty 
weight that would accompany the rise of load factor 
due to the higher speed, would be small, and might 
even be adverse ; but the unit cost at a constant speed 
and constant take-off run would be reduced by about 
10 per cent. at 200 m.p.h., or 20 per cent. at 300 m.p.h. 
This and other effects of possible future improvements 
in detail are assembled in Table II, herewith. The 


TaBLe IIl.—Approximate Effects of Improvements. 





Reduction of 
Operating cost, 


Actual Change in Characteristic. Per Cent. 





| 200 m.p.h. | 300 m.p.h. 





33 per cent. reduction in profile drag of | 
wing, together with 20 per cent. re- | 
duction in parasite drag, excluding 


wing ae ok . be eal 

5 per cent. increase in propulsive effici- 
ency 

10 per cent. reduction in specific fuel 
consumption 

10 per cent. reduction in unit weight of 
power plant 

10 per cent. reduction in structural weight | 

10 per cent. reduction in weight of pas-) 
se accommodation 

a! r cent. reduction in first cost of | 


20. bo. cent. reduction in first cost of | 
ngines 


o © ae w w 


20° per cent. increase in operating time | 
per aeroplane per year | 
20 per cent. —— on in airframe main- 
tenance cos 
25 per cent. -—- SIRI in engine mainten- 
ance cost. | 
50 per cent. reduction in accident hazard | 
40 per cent. reduction in —— operat- | 
ing expenses per ton-mile operated ..| 
r cent. reduction in general and | 
ministrative aaannaegd per ton-mile 
operated — 


oo owe ww 
_ te 
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figures apply to a cruising height of 10,000 ft., and 
assume that the cruising speed is the same after the 
change as before. The basic calculations were made 
for an aeroplane having a payload capacity of 12,000 lb., 
with a mixed load of passengers and express mail. In 
general, however, the relative effects on cost will not 
vary greatly with the size of the aircraft. I look forward 
with reasonable hope to an aggregate saving of 15 per 
cent. in operating cost, assuming general price levels 
equal to those before the war. 

It appears that the minimum cost actually realisable 
in the present state of the art, with an aircraft carrying 
a payload of 12,000 lb., is about 20 cents per ton-mile 
for the moving of loads composed in major part of 
passengers. Increasing the proportion of goods in the 
load, or operating aircraft carrying goods alone, has 
two principal effects: it reduces the empty weight of 
the aeroplane, and the expense of maintaining ameni- 
ties, of selling passenger transportation, employing 
cabin attendants, insurance against misadvanture to 
the passengers, etc., is eliminated. In substituting 
goods for passengers it is typically possible to increase 
the payload by about a third. The items of cost that 
could be eliminated if no passengers were carried and 
no commercial traffic had to be solicited amount at 
present to about 7-5 cents per payload ton-mile. 
Upon the assumption that one-third of that amount 
would suffice to cover the cost of solicitation of freight 
traffic and the cost of loading freight and securing it in 
the aeroplane and handling it at the airports, the 
substitution of freight for passengers would allow a 
direct saving in cost of 5 cents per ton-mile; thus 
minimum operating costs per ton-mile can be reduced 
to about 10 cents in the case of unmixed freight. 

The costs thus arrived at do not represent the possible 
levels of commercial charge. Although both British 
and American airlines are at present filling 90 per cent. 
of their available space, or better, they are doing it only 
through the machinery of priority systems, and with 
uncertainty and inconvenience to passengers and 
shippers which would seem unendurable in peace. The 





* The 31st Wilbur Wright Memorial Lecture, delivered 
before the Royal Aeronautical Society at a meeting held 
in London on May 27, 1943. Abridged. 
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general experience seems to be that the maximum load 
factor that can be maintained without serious detri- 
ment to the value of the service to the public is from 
65 per cent. to 70 per cent. The practically attainable 
load factor with cargo probably will not be very 
different from that with passengers, unless some sort 
of a deferred service is introduced at rates substantially 
below the regular level to secure filler cargo. Either 
with passengers or with freight, then, the cost per ton- 
mile of service actually rendered may be expected to 
exceed the cost based on payload-capacity ton-miles 
by about 50 per cent. Profit may be expected to 
amount to about 10 per cent. of the operating expenses. 
The figures therefore build up to minimum practicable 
commercial rates on routes permitting frequent refuel- 
ling of about 3 cents per passenger-mile and 16 cents 
per ton-mile for air freight. If I apply to those figures 
my previously developed hope of a reduction of 15 per 
cent. in cost in the post-war period, I arrive at a possible 
post-war level of 2-5 cents per passenger-mile for 
passengers and 14 cents per ton-mile for goods. 

It is pertinent to inquire into the rate at which the 
price having to be paid for speed accrues. The patron 
of air transport does not purchase speed in terms of 
miles per hour, but in terms of hours and minutes. 
Fig. 8 shows the estimated rate of fare for a 500- 
mile trip, plotted against the total time consumed 
in making such a trip against a 30-mile wind, including 
normal allowances for taxying, circling, climb, and 
descent. The curve is drawn to the assumptions that 
the product of wing loading and take-off power loading 
must not exceed 300, and that the wing loading must 
not exceed 45 lb. per square foot. As the inter-city 
time is decreased, a mounting price has to be paid for 
each succeeding minute saved. In Fig. 9, the addi- 
tional charge to the passenger per hour saved is plotted 
against speed. 

It appears that the charge that would have to be 
made for carrying a passenger over a 500-mile distance 
in 2 hours 7 minutes to keep an airline self-supporting 
would be more than twice as great as the charge for 
covering the same distance in three hours; and that 


to be increased by 30 per cent. for the firgt 33 minutes 
of time saved ; a like amount for the next 12 minutes ; 
and by as much more for the next six. 

Presumably there is some limit to the amount that 
the average passenger, or the average user of mail or 
freight service, is willing to pay for the saving of 


the rate of fare for the three-hour journey would have 








Oct. 22, 1943. 


ENGINEERING. 


a 
THE SOLIDIFICATION AND 
COOLING OF STEEL INGOTS.* 


By E. F. Law, A.R.S.M., and Vernon Harsorp, 
A.R.S.M. 


(Concluded from page 320.) 





figures characteristic of smaller transport aircraft, a 
400,000-lb. aeroplane with a capacity for 350 passengers 
might be expected to have a maximum economically 
usable cruising speed at a height of 10,000 ft., in flights 
of moderate length, of some 280 m.p.h. to 300 m.p.h. 
Such an aircraft might have unit costs 20 per cent. 
lower than those of a 40-passenger transport, and an | 
inter-city time from 15 per cent. to 20 per cent. less Z we 
than would te economically practicable with the | . Arart from the two main differences between t)i 
40-passenger aircraft. There might be a place for such | rim and core previously referred to, a less striking differ 
an aircraft on a transatlantic route. Its aerodynamic ence was observed, namely, that, whereas in the rim 

\ pearlite was angular and less frequent and sulphirjes 


and economic advantages would be secured at the ; ; 
were scattered haphazard, in the core pearlite more 


rounded in character and in greater quantity was 
T T a | found; this occurred in the part in which both the 
| ashen and phosphorus contents were higher. Also 
| there was a distinct tendency in this part of the core 
| for the grouping of inclusions similar to those found 
|in the channels of the killed ingot. Figs. 10 and 1}, 
| opposite, show these characteristics in the rim and core, 
| respectively, Fig. 10 showing angular pearlite ani 
| scattered inclusions and Fig. 11, rounded pearlite aii 
| aggregation of inclusions. To investigate this simi 
| larity between parts of the core and the killed ingo: 
| No. 36, specimens were etched by the electrolytic soda 
| method, which failed to show any phosphorus con 
| centration in the rimmed portion of the ingot similar 
| to that found in the killed ingot. In the interior 
| the ingot beyond the rim there was definite evidence 0} 
phosphorus concentration and channelling as found in 
the killed ingot. 
Although the investigation was far from complete, 
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10 — - a —_,. | it is suggested that in a rimmed ingot the freezing of 
| 2:00 : 2:40 : > ri » interior is entirely diffe e 
(oar) Time fire S00Miles (Hre.& Mins.) the rim and of the interior is entire ly different. In th 

. | rim there seems to be no concentration of phosphorus 

i ie solution in channels containing sulphide particles, as 

we A 9-9: =r was found in the killed ingot and as appears to som: 


| extent in the core of this ingot ; the phosphorus appears 
in the rim with carbide in the form of strings and 
envelopes, as if it solidified as a definite constituent 
rather than as a solution with a gradually falling melting 
| point. 
| Ingot-Iron Ingot No. 65.—In the hope that further 
| light might be thrown upon this matter, work was 
| started on the ingot-iron ingot No. 65, as it was 
| thought that an examination of this with its low 
| phosphorus content might help to elucidate the obser- 
| vations made on ingot No. 59. The composition of 
ingot No. 65 was as follows :—Carbon, 0-050 per cent. ; 
| silicon, trace; sulphur, 0-017 per cent. ; phosphorus, 
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time. My own belief is that only a very limited number 
of passengers would be willing to pay at the rate of 


more than 10 dols. per hour. The curve in Fig. 9} 


indicates that the cruising speed at 10,000 ft. could | 
be pushed up to 235 m.p.h. before reaching the point 
where additional increments of speed would increase | 
the cost to the passenger at a rate of more than 10 dols. 
per hour saved. 
From the charts that have been presented it is possible | 

to construct an image of the aircraft from which it | 
would be reasonable to expect this performance. It | 
would be an aeroplane capable of carrying 40 passengers | 
with their ordinary hand baggage and 4,000 Ib. of 
mail and cargo. It would have a wing loading of 
approximately 34 lb. per square foot and a take-off 
power loading of 9 lb. per horse-power. Its gross | 
weight at take-off would be approximately 62,000 Ib. ; 
the wing area 1,800 sq. ft.; and the four engines | 
would have a take-off rating of 1,700 h.p. each. The | 
total operating costs should be about 1-45 dols. per | 
mile. If the wing loading were increased to 45 lb. | 
per square foot, the same speed should be attained | 
with the same payload in an aeroplane of about 53,000 | 
lb. gross weight, with four 1,400-h.p. engines, and with | 
the operating cost reduced to 1-35 dols. per mile. In 
Fig. 10 I have plotted the maximum speed com- 
patible with reasonable economy, as just determined, | 
against size of the aircraft in terms of passenger | 
capacity, assuming that passengers will constitute | 
two-thirds of the payload. The figure set at 235 m.p.h. | 
for a machine of about 40-passenger capacity would 
appear to drop to a maximum economical speed of | 
only 215 m.p.h. for a 20-passenger aircraft and rise to | 
| 

| 





255 m.p.h. for one designed to carry 100 passengers. 
Fig. 10 revives the question whether it is better to 
run small aircraft very frequently or large ones at 
longer intervals. Upon the hypothesis on which the 
curve of economical speed against size is drawn, the 
block-to-block time of a 100-passenger aircraft over a 
500-mile distance ought to be some 20 minutes less 
than that of a 20-passenger machine. It seems pro- 
bable that greater satisfaction would be given to the 
average passenger, at least over such short distances 
as 500 miles or 1,000 miles, by the closely spaced 
departures that the small aircraft would permit than 
by the saving of some 15 per cent. in time that could 
be made by using a very large aircraft. There is, of | 
course, a possibility of going still farther. Upon the 
assumption that stability and control difficulties can 
be overcome in a true flying wing, and that the per- | 
centage of total structural weight in such a machine | 
of very large size can be kept reasonably close to the | 
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|0-005 per cent.; and manganese, 0-050 per cent 
| The essential difference between this ingot and No. 59 
| from a chemical standpoint and from the point of view 
of the investigation is the very low phosphorus content, 
| while other constituents, with the exception of man 
| ganese, are fairly similar. This ingot had a clearly 
| defined rim as shown by macro-etching and stlphur 
printing. The section from outside to centre of the 
| ingot was cut into 16 micro-sections, marked A to P, 
| the end of the rim appearing to be about the mid-point 
| of section G. 


| 
| 
j 
| pee Ting : gl | 
| The outstanding feature of this ingot under micro- 
examination was that, although macro-etching showed 
| | 
| | 
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Va —-— | the limits of the rim clearly, there was practically no 


6 
; | structural change between the rim and the interior, 
o a | 


with the exception that there was a marked and sudden 
200 6220) 62400 2600 280 ~—S—« 300 


increase of sulphide particles. Other interesting 
Guising Speed at 10,000 Ft...M.P-H. 











| features were :—There was practically no pearlite in 
| any part of the ingot, the carbide present being in the 





| | was the same in both ingots, the amount of pearlite 

—_ , rs | carbon and strings of carbide material was far less in 

Ea . | this ingot ; this is considered to be a further confirma 

| | tion that the strings and envelopes in ingot No. 59 

were not composed of cementite alone, and, in view of 

the higher phosphorus content of that ingot, is sugges- 

tive that much of that material was phosphide in some 

| form. Sulphide particles were not of complex character, 

| but, as might be expected with a low manganese 

content, were MnS partially, and in some cases com- 

pletely, surrounded by FeS. There was some slight 

sign of more “ carbide” strings in pieces between the 
rim and ingot centre. 
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| form of strings, as in the rim portion of No. 59; such 
Fig. 10. | occasional small pearlite areas as did exist were sur- 
380, re = rounded by envelopes. Although the carbon content 
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pre! | sm EE eT Specimens both from the rim and from the interior 
or baw 50 100 of the ingot were very slowly annealed. The “ carbide ” 
tons) «Nag Pasemgne material had almost entirely disappeared without any 


sign of the production of pearlite in its place, thus 


expense of being able to schedule only one round trip 
each day, or possibly only three or four a week in 
winter, in place of the frequency of four or five trips 
a day that has previously been suggested as really 
satisfying the travellers’ convenience. There are also 
a few other routes in the world, such as that between 
the Atlantic and Pacific coasts in the United States, 
on which one or two schedules a day with an aircraft 
of such size might be justified, especially if the available 
passenger and mail loads are supplemented by large 
amounts of cargo. 
(To be continued.) 


throwing further doubt on the genuineness of this 
* carbide.” Whereas samples from ingot No. 59 
treated in a similar way showed a decrease of carbide 
with an increase of pearlite, this was not so with the 
ingot-iron ingot. The possible explanation for this 
may be that the content of phosphorus is so low that, 
even under slow cooling, carbide is not driven away 





* Paper published by authority of the Committee on 
the Heterogeneity of Steel Ingots, and presented at the 
annual autumn meeting of the Iron and Steel Institute, 
on Thursday, October 14, 1943. Abridged. 
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from the phosphide as in the killed ingot, but that | 
the carbo-phosphide material remains undecomposed | 
but dissolved in the surrounding ferrite. 

At this stage in the investigation, work was stopped 
by the outbreak of war, and it has only quite recently | 


been possible to give any further time to the research. 
On resumption, further efforts were made to find some 
means of establishing the nature of the strings and 
envelopes found in the rimmed and ingot-iron ingots. | 


Eventually alkaline sodium benzoate, originally sug- 

gested by Thompson and Whitehead,* was found to | 
be the most satisfactory reagent for this purpose. | 
According to Thompson and Whitehead, boiling alka- | 
line sodium benzoate darkens carbide in a manner 

similar to alkaline sodium picrate, and for that reason | 
its value as an etching reagent had not been seriously | 
investigated earlier. As, however, its action was stated | 
to be much slower, it seemed possible that it might be | 
more capable than alkaline sodium picrate of differ- | 
entiating between carbide and phosphide in steel. It 

was found that when using Thompson and Whitehead’s | 
standard benzoate solution, the strings in sections cut | 


from the rimmed ingot were completely blackened =] 





* Trans. Faraday Soc., vol. 19, page 152 (1923-24). | 
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< 1000. Srrines. x 1000. 

two minutes, whereas, according to Thompson, even 
coarsely laminated pearlite is darkened only after 
$ hour to ? hour. Various modifications of the solution 
were made, greatly reducing the excess alkalinity, until 
results were obtained in which the strings were slightly 
coloured in two or three minutes. Figs. 12 and 13, 
on this page, show, respectively, examples of strings, 
and pearlite with a thin envelope in sections of the 
rimmed ingot etched in this manner. Quite frequently, 
the strings assume a curious “ step ” formation, which 
is worth recording and is shown in Fig. 14. 

It was found that the carbide lamella in the rimmed 
and Armco ingots were slightly tinted by this solution ; 
on the other hand, carbide lamelle in sections of the 
killed ingot No. 36 were not coloured by proldnged 
etching, but were only slightly darkened by boiling in 
the original Thompson solution for 15 to 20 minutes. 
This definitely seemed to show :—{1) That the string 
material in the rimmed and ingot-iron ingots was not 
normal cementite. (2) That the cementite lamelle in 
the pearlite of the rimmed and ingot-iron ingots was 
of a different composition from the carbide lamelle of 
the killed ingot. 

In these notes distinction has been made between 


tively, as it was naturally thought that such differences 
as were found in their structure were due to the rimmi 
action in the latter. This impression was strengthe: 
when it was found tlrat the differences were more 
marked in the rim than in the core; in parts of the 
latter some evidence of similarity to the killed ingot 
was found in the form of channelling and grouping of 
inclusions. When, however, the ingot-iron ingot was 
examined and found to have no structural difference 
between rim and core, although the ingot showed a 
well-defined rim and the carbide formation throughout 
was typical of the rim in ingot No. 59 and totally 
different from ingot No. 36, the question arose whether 
the unusual characteristics in carbide formation found 
in the rim of No. 59 and throughout the ingot-iron 
ingot did in fact result from the rimming action, or 
were due to some other cause. This question still 
remains to be settled. 

Sulphur.—The behaviour of sulphur during the 
solidification of ingots, which was the original object 
of this research, has been to a considerable extent side- 
tracked in the investigation of the other questions 
dealt with in these notes, but the following remarks 
may be of interest. In the killed-steel ingot No. 36, 
the sulphide occurs throughout as normal manganese 
sulphide. Complex sulphide particles were rare if not 
actually non-existent. As might be expected, the 
particles were smallest near the ingot wall, and increased 
in size in the more slowly-cooled parts of the steel, 
where they were almost entirely situated in the chan- 
nels, tending to collect together in the centre of the 
widest of these, or in the junction of two or more 
channels (Figs. 2 and 6, on pages 318 and 319, ante). It 
is only in the more rapidly cooled parts that sulphide 
particles were found embedded in pearlite grains, as 
shown in Fig. 5 near the outside of the ingot. It seems 
clear, therefore, that sulphide particles solidify in the 
molten metal and are carried as solids in the mother- 
liquor, and finally take up their position in the last of 
the liquor to freeze. This being so, those sulphide 
inclusions which are found finally in the pearlite grains 
have been unable to reach their proper place in the 
channels owing to the speed at which freezing has 
occurred, in which case it is logical to expect that 
some mother-liquor which is carrying these particles 
would be entrap round the sulphide. Any such 
films of mother-liquor would contain phosphorus in 
solution, so that on the migration of carbon occurs 
in the solid ingot from the channel solution, it would 
be prevented from approaching the sulphide particles 
by the phosphorus content of the envelope of mother- 
liquor. This would account for the occurrence of ferrite 
material found round sulphide particles in pearlite 
grains, as shown in Fig. 5. . These envelopes are usually 
very small, but can be seen in most cases to a limited 
extent ; on account of their small size, however, it was 
not possible to confirm by etching that they were phos- 
phoric. Although, therefore, this point has not been 
proved, the s explanation affords a logical 
reason for the existence of ferrite rings round trapped 
sulphide inclusions. 

As regards the old problem of why manganese does 
not segregate with the sulphur, no direct positive 
evidence has been obtained. There is, however, a very 
considerable amount of evidence to show that sulphur 
freezes out originally in the form of iron sulphide, 
and changes in the solid state to manganese sulphide 
if sufficient manganese is present. If this view is 
accepted, the exchange of bases from iron sulphide to 
manganese sulphide, by the extraction of manganese 
from surrounding ferrite-manganese solution, would 
account for the lack of any corresponding increase of 
manganese in the segregated sulphide parts of the 
ingot, as shown by chemical analysis. 

There appeared to be little similarity between the 
behaviour of sulphide in the rimmed-steel ingot No. 59 
and in ingot No. 36, and except for that portion of the 
core where segregation was highest, there was no 
evidence of the agglomeration of particles into groups 
such as was found in the channels in ingot No. 36. It 
is perhaps significant that it was only in this part of 
the ingot that any evidence was found of a phosphide 
solution of varying phosphorus content similar to the 
channels in No. 36 (see Fig. 11). The only other 
observation was that the sulphide in the rim was 
practically all of complex type, with an increasing 
amount of normal manganese sulphide in the core. 
There was no evidence whether this was connected 
with the rimming action or merely a coincidence, 
but the fact that little complex-type sulphide was 
found in the ingot-iron ingot, in either the rim or 
the core, suggests that the latter was more likely to be 
the case. 

Practically all the sulphide in the ingot-iron ingot 
No. 65 was a mixture of iron sulphide and manganese 
sulphide, as would be expected from the low man- 
ganese content, and there was little of the duplex type 
as found in ingot No. 59. There was no difference 
(except in quantity) between the rim and core, and 
the only point worthy of note was that the two sulphides 





ingots Nos. 36 and 59, as-killed and rimmed, respec- 





appeared together in the same particle, often with the 
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MnS surrounded by FeS, this showing that the two 
sulphides are not mutually soluble in one another in 
all proportions. 

Observations and General Conclusions.—In the first 
place the authors wish to make it quite clear that this 
investigation is far from complete ; in their opinion a 
detailed examination of an ingot of similar composition 
to the rimmed ingot No. 59, but made from killed steel, 
would probably throw considerable light on many of 
the questions which have arisen, and would serve to 
show whether certain unexpected features which have | 
been observed are attributable to the action of rimming 
or to the relative proportions of the various elements 
present. As, however, under present conditions it is 
not possible to obtain such an ingot, and if it were it is 
unlikely that sufficient time would be available for its 
investigation, they are putting forward a record of 
their work up to date, in the hope that it may help to 
fit in with the work of other investigators, and thus 
assist in elucidating some of the problems surrounding 
the freezing and cooling of ingots. In their opinion 
the examination of ingot No. 36 has shown clearly the 
manner of solidification and subsequent changes in | 
this ingot, and they are satisfied that their hypothesis 
is substantially correct. The investigation of ingots 
Nos. 59 and 65 demonstrates beyond doubt that in 
these low-carbon ingots, either as a result of their rim- 
ming action or of their composition, or both, the 
freezing is far more complex and differs materially | 
from that in ingot No. 36. 

Many problems present themselves, the most impor- | 
tant of which may be summarised as follows :—In the | 
first place, the material referred to as “ strings and | 
“envelopes,” which the authors believe to be some | 
form of carbon-phosphorus-iron combination, undoubt- 
edly exists ; it is not free cementite ; it does not appear | 
in ingot No. 36; it occurs more markedly in the rim 
than in the core of ingot No. 59, but occurs uniformly 
throughout ingot No. 65. What are the conditions 
governing its formation and existence? Does this 
complex occur in ingot No. 36 and break down entirely, 
while its decomposition is incomplete in ingots Nos. 59 
and 657? Secondly, it seems clear from this research 
that the carbide lamell in the pearlite in ingot No. 36 
are different from those in ingots Nos. 59 and 65, the 
composition of the latter apparently being more similar 
to that of the strings and envelopes, 1.e., the iron- 
earbide-phosphorus constituent, whereas the former 
appear to be pure carbide; no doubt, the explanation 
to the first problem would also assist in explaining this. 
Finally, what are the controlling factors in the forma- 
tion of the varying types of sulphide in ingot No. 59 ? 
Is the complex form brought about by the rimming 
action, and, if so, why does it not occur in the rimmed 
portion of ingot No. 65 ? 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 

is stated in each case; where none is mentioned, tue 

Specification is not illustrated. 


Where inventions are communicated from abroad, the | 


Names, etc., of the Communicators are given in italics. 

Cm of Specifications may be obtained at the Patent 

fice Sales Branch, 25, Southampton i 
Chancery-lane, London, W.C.2, price 18. each. 
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date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


551,424. Strip-Cutting Machine. Sir James Farmer 
Norton and Company, Limited, of Salford, and D. G. 
Norton, of Salford. (5 Figs.) November 24, 1941.— 
The invention is a device for controlling the cutting off 


of strip metal to a predetermined length and for stopping | 


the machine when a certain number of strips have been 
cut and piled. The control head a which determines 
when the cutting-off takes place moves vertically in a 
bracket b carried by a cross shaft c. The shaft is held in 
a bracket which is clamped to the side of the machine 
table at a position determined by the lengths of the strip 
to be cut off. The head carries a vertical pillar f which 
passes through the bracket b, the head rising as the metal 
strip piles beneath it. When the head a has risen a pre- 


so that the cutting-off is stopped. The base of the head 
carries a comb m (Fig. 2) at an angle, the prongs of the 


Se Fig.2. 


eit af 
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re 7 . . + . : . | 
With the exception of ingot No. 36, in which their | ...5 being tapered so that they lie flat upon strips fed 


study of the structure suggested the probable course of | 
events during freezing and cooling, the authors have not | 
put forward any hypotheses to explain their observa- | 


beneath the head. Between the prongs are triangles n 
which turn about a spindle o carried by swinging levers p. 
A cross bar connects the two levers together and carries 


tions. In the former case their suggested explanation | an electrical contact which engages with a contact g' upon 
fits in with theoretical considerations, is supported by an arm held against an adjustable stop by a spring. 


all their observations and explains certain points which | 


When a strip engages one of the triangles n, the levers p 


= formerly obscure. In the — of ingots Nos. 59 | carrying the triangles are tilted so that the electrical 
and 65 the unusual features to which they have drawn | contact carried by them ¢ s the Sized contact ¢?. 
attention, coupled with the incompleteness of the | pnis causes the cutting-off operation. The comb and 


research and their inability to obtain a killed low- 


carbon ingot for comparison, have made impossible the | strips are fed into the machine at any point in the width | 


triangles arrangement ensures current cutting off when 


drawing of any conclusions, and they have therefore | 4¢ the control head. Since the head a rises vertically 
confined themselves to a strict record of their detailed and does not pivot, acc y in length of the cut-off 


observations. 
it is hoped that these notes will serve as a stepping- 


stone in the search towards the solution of this impor-| , out its supporting cross shaft c. 


tant and fascinating subject. 





Furi Economy Device ror TRACTORS.—We under- | 
stand that Messrs. David Brown Tractors, Limited, have | 


The problem is of intense interest, and strips piled beneath the head is ensured. The control 


head can be swung out of action by turning the bracket b 
(Accepted February, 


22, 1943.) 
MOTOR VEHICLES 


552,041. Axle Assembly. O. D. North, of Hunton 
Bridge, P. G. Hugh, of Watford, and Scammell Lorries, 
Limited, of Watford. (3 Figs.) November 18, 1941.— 


developed a new device for economising fuel in their |The invention relates to axle assemblies for the road 


tractors. 


It consists of a vane-type baffle plate which | wheels of heavy trailers intended for road transport. The 


can be fitted in a few minutes to the exhaust manifold | object is to provide a strong and simple assembly of 
of the tractor, in place of the existing perforated plate. | axles and hub parts for brake-equipped idle road wheels | : 
The vanes direct the exhaust flow around the vaporising | which obviates forgings and in which the wheel hub | lead, and which is easy to form when cold. The flat 


chamber, thereby causing a rapid rise in local tempera- 
ture and enabling the driver to change over from petrol 


to T.V.O. (tractor vaporising oil) within two minutes | main axles, so as to simplify and cheapen manufacture 
of starting from cold, instead of the usual six to eight | and maintenance. The main axle is a steel tube 1 and it 


minutes. The firm adds that extensive tests under actual 


working conditions have indicated a substantial reduction 


in the consumption.of T.V.O., in addition to the valuable | clamping plates which receive the threaded ends of the 


saving in petrol. 
and upwards were fitted with the device before leaving 


the works, but to encourage its general use on tractors of | the brakes by operating rods 7. 


David Brown tractors numbered 4,767 l 
| carrying bracket, the brake lever 6 being connected to | might allow a leak. 


} bolts. Also welded on to the tube 1 is a brake-lever 


A stub axle 8 is 


Buildings, | 
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as the flange 10, both flanges being provided with bolt 
holes for receiving bolts 12. The bolt ends are riveted 
over against the nuts after the nuts have been fully 
tightened to lock the stub axle solidly to the tube 1. 
Additional simplification in the assembly is obtained py 
clamping the brake plate 13 between the flanges on the 








| axle tube and the flange 11 on each stub axle. The 
| centre aperture in each brake plate 13 fits snugly upon a 
| spigot on the inner end of each stub axle 8. This ensures 
accurate concentricity of the brake shoes with the stub 
axle and consequently with the brake drums carried by 
| the wheel hubs 9. The bolts 12 pass through the flanges 
|on the axle tube and stub axles and also through the 
brake plates so that a very rigid assembly is provided 
The hub 9 is mounted on the stub axle 8 by two roller 
bearings coned to locate the hub against axial displace- 
ment, the bearings and stub axle being protected against 


| determined distance, a plunger g is depressed by the ingress of dirt and other extraneous foreign matter by a 
| adjustable stop j on the bracket b and engages a contact | sealing ring 16 of fibre contained in a channel-section ring 


| fitting tightly on the stub axle, the outer or exposed 
annular face of the sealing ring 16 being engaged by the 
pes part of an L-section ring 18 fitted in the inner 
end of the hub 9. The brake drum 19 and the brake 
plate 13 carrying the brake shoes, are located so as to 
overhang the ends of the axle tubes 1, so that the hub 9 
can be brought close up to the main axle. The hub is 
flanged to take wheel-rim bolts 22, either for single or 
twin wheel rims as shown at the top and bottom, respec- 
tively, of the drawing. (Accepted March 19, 1943.) 


STEAM ENGINES, BOILERS, ETC. 


552,193. Joints of Tubes and Pilates. Daniel Adam- 
son and Company, Limited, of Dukinfield, and P. A. W. 
Parkyn, of Dukinfield. (6 Figs.) September 22, 1941. 
—This invention relates to joints of tubes and plates and 
has for its object to provide means whereby leakage of 
steam or water between a tube and a plate to which it is 
joined is prevented. The plate 7 is provided with holes 
and, according to the thickness of the plate, one or more 
circumferential grooves of semi-circular section are formed 
in the holes. In the same way, a groove or grooves of 
semi-circular section are formed in the outside of the 
tube 11, in a position which will align it or them with the 
groove or grooves in the plate 7. Assuming that there is 
only one groove in the hole and one in the tube, as shown, 
| each of these is filled with two half-rings 12 of D section 


| 
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| made from metal having a low melting point, such as 


| receiving parts of the axle are stub axles secured to the faces 13 of the rings are flush with the surfaces on which 
| main axle, without spigot fitting the stub axles into the | they rest so that the flats of opposite rings come face to 


face. When the boiler is heated-up and is in operation, 
the metal rings are melted and form a seal which increases 


| is supported near its ends by laminated springs 2 secured | its power of sealing, as any pressure from fluid trying to 
| by U bolts between spring pads welded to the tube and | escape which comes in contact with the seal will be 


| unable to eject it but will force it more tightly to the 
| wall of the cavity or into any crevice which otherwise 
When more than one groove is 
used in the plate they may all be provided with fusible 


lower serial numbers, the economiser will be sent free of | secured to each end of the tube 1 to receive the appro- | rings, or the tube wall may be expanded into one or 


serial numbers of their machines. 


| 4 . : 
charge to all owners who apply to the firm, giving the | priate wheel hub 9, but instead of the usual forged | more of such grooves not provided with fusible rings. 


Applicants, however, | integral axle end, the stub axle 8 is bolted to the tube 1| As some tubes are made of comparatively thin metal, 


are asked to send, with each application, a minimum of |thus considerably simplifying manufacture. This is | it may be inadvisable to groove them, and in such ome 
ls., which will be handed over to the Red Cross Agri-| effected by upsetting the ends of the tube 1 to form at | the fusible ring is mounted only in the groove in the 


cultural Fund. 
made payable to the Fund. 


Cheques and postal orders should be | each end a flange and by forming a flange 11 on the inner 
end of each stub axle approximately the same diameter 





tube hole, and presses on the surface of the tube. 
(Accepted March 26, 1943.) 
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TIMBER HANGARS FOR THE 
UNITED STATES NAVY. 


A STRIKING example of the measures which are 
being taken in America to conserve steel supplies 
for essential purposes, is furnished by the adoption 
of timber as the constructional material for a large 
number of hangars which have been built for the 
patrol balloons, usually known as blimps, of the 
United States Navy. The largest of these struc- 
tures is the hangar situated at the Naval Air Station 
at Lakehurst, New Jersey, of which the overall 
measurements are 1,058 ft. by 296 ft. 6 in. by 170 ft. 
high. The arch ribs forming the main members of 
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hangar is 237 ft. and the use of the concrete frames 
results in this width being available at a greater 
height above the floor than would have been the 
case had the ribs sprung directly from the ground. 
The arch ribs, which are set at 20-ft. centres, 
vary in depth from 19 ft. at the bottom to 13 ft. 7§ in. 
at the crown. The chord members are built up of 
two parallel timbers varying from 14 in. by 4 in. to 
12 in. by 3 in. These are connected by lap joints 
with j-in. bolts and are separated by distance pieces 
at the ends of the cross-bracing members. The 
inside distance. between the parallel timbers varies 
from 16 in. to 10 in. The arrangement can be seen 
in Fig. 3, on page 342, which shows two of the arch 
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by 12 in. by 3 in. purlins, the lower chords being 
similarly connected by T section struts. In addi- 
tion, the box girder built up from two arch ribs is 
provided with K bracing at each panel point to 
serve as a sway frame. This bracing is shown in 
Fig. 3, but can be seen more clearly in Fig. 5, which 
illustrates a built-up box girder in course of transport 
to the erection point. The K bracing is built up 
of two 6 in. by 3 in. timbers, side by side. The 
hangar was erected by building up box girders of 
the type shown in Figs. 3 and 5 and assembling them 
to form alternate bays of the structure. The 
intermediate bays were completed by inserting the 
purlins and other bracing to connect the two box 





ribs assembled with the purlins and cross-bracing 





girders together. As the box girders had to be 
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the structure have a span of 246 ft. from centre to 
centre of their footings, making them, we believe, the 
largest. timber arches ever constructed. A general 
view of the hangar nearing completion is given in 
Fig. 1, on this page, and an elevation of one of the 
ribs in Fig. 2. The effective interior height of the 
structure is increased by setting the timber arches 
on high concrete frames, which are indicated in 
Fig. 2. The unobstructed internal width of the 
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to form a box girder. The inner and outer chords 


are connected by web members, which, at the bottom: 


of the arch, consist of two 14 in. by 4 in. timbers 
side by side and one 14 in. by 6 in. timber. The 
sizes of the members decreases upwards and at the 
crown of the arch there are two 8 in. by 3 in. and 
one 8 in. by 4 in. timbers. The arrangement of this 
web bracing is clearly shown in Fig. 3. The upper 
chords are connected together at each panel point 
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handled by crane after assembly, they were provided 
with additional diagonal bracing in the plane of the 
bottom chord; this can be seen in Fig. 3. The 
use of diagonal bracing in alternate bays is shown in 
Fig. 4, on page 342, which illustrates erection in 
progress. 

The concrete frames on which the arches stand 
have a height of 24 ft. above the floor level of the 
hangar ; as shown in Fig. 2, they have vertical inside 
legs and battered legs on the outside. Some of 
the frames are shown in Fig. 6, on page 342. The 
legs are connected by top and bottom struts, the 
lower struts lying below ground level. There are 
additional longitudinal concrete tie beams below 
ground connecting the footings of the frames 
together, while at the top they are joined by timber 
tie beams, the whole structure forming a rigid 
foundation for the hangar. The timber tie beams 
are bolted to }-in. steel plates set in the concrete 
frames and a similar arrangement is provided to 
anchor the arch ribs and web members. Steel 
plates in pairs, }-in. in thickness, protrude from the 
concrete and embrace the rib and web timbers which 
are connected to them by through bolts. The space 
inside the frames is enclosed by screen walls and 
utilised as shops and offices. The arrangement is 
shown in Fig. 7, on page 343. 

The method of erection adopted necessarily forms 
an interesting feature of a structure of this type. 
The details of the procedure adopted will be more 
easily followed if a brief general description of the 
sequence of operations is given first. The arch ribs 
were erected in three sections from built-up box 





girders of the type already referred to. Erection was 
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carried out by means of cranes mounted on towers 
which travelled on rails laid on the hangar floor. | 
These towers are visible in Fig. 1, but are shown | 
more clearly in Fig. 8, on the opposite page. 
The three sections into which the arches were 
divided for erection purposes are indicated by the 
letters ab, ab, in Fig. 2. The assembled outer 
sectiéns were first placed in position and bolted to 
the concrete base, and the remaining portion of the 
arch was then lifted by two cranes and placed in 
position. The outer sections, being of skeleton 
type, were sufficiently stable to stand up against 
wind pressure when bolted down. If the outer 





sheeting had been added, this might not have been 
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the case, and accordingly no outer covering was 
placed on any outer sections until they had been 
tied together by the top section. 

The arches were built up on wooden tables on the 
ground in an assembly yard in the neighbourhood 
of the hangar site. The tables formed assembly 
jigs, but it was not necessary to work the timber 
members in any way as they were delivered accu- 
rately cut and marked to facilitate erection. Before 
delivery the members were pressure impregnated 
to render them fireproof. The assembly tables 
were provided in pairs and alongside each pair 
there was a derrick with a 100-ft. jib. When two 
arch sections had been completed, they were lifted 
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and set side by side in a frame which held them at 
the correct distance apart to form a box girder. 
The cross bracing was then added. The frame 
served as a scaffold for the workmen assembling 
the bracing. After completion, the box girder was 
lifted by the crane on to a saddle carried by a rail- 
way wagon and transported to the erection point. 
One of the frames on a wagon is shown in Fig. 5. 
The centre section of the areh was built up and 
dealt with in the same way, but although it was 
lifted into position as a single unit, it was built up in 
two similar parts in the assembly yard. This was 
necessary for convenience in transport. The two 
parts were joined to form a single section after 
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and other material was supplied to the workmen 
by means of a small car running on a temporary 
track spiked to the sheating. It is shown in Fig. 10, 
on page 350. The car was operated by a power 


THE U.S. NAVY. 








eed & 





Ro re! 


od 


winch on the ground. 


pe ' The hangar is designed to resist a wind load of 
as : ; 10 lb. per square foot acting normally to its surface, 
Pat sot “ts but it was not considered that the framing had 
Bs Met J ia sufficient longitudinal strength to resist end wind 
Wire x pressure. In view of this, the door framings are 
i ae self-contained and structurally independent from 





the hangar. The end doors are of the roller type 
and are carried in frames consisting of concrete 
towers connected by a timber truss spanning the 
door opening. The towers, which can be seen under 
| construction in Fig. 1, and one of which is shown 
| independently in Fig. 11, on page 350, are each 
| made up of two members, 148 ft. high, 12 ft. by 17 ft. 
| at the base, and 12 ft. square at the top; they are 
| set 12 ft. apart. The concrete members are hollow 
and have walls 12 in. thick. They are reinforced and 
| were built up in lifts of 17 ft. 9 in., the forms being 
| moved upwards as the lower sections were completed. 
| The timber truss which connects the top of the 
| towers and supports the guide for the top of the 
|doors weighed 330 short tons. It was lifted by 
means of sand-box counterweights attached to wire 
ropes working over sheaves mounted on the tops 
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Sy * os oe am | of the towers. The doors are of the six-leaf rolling 
> fs —_— | segmental type, 120 ft. high, and slide into the 
— | openings between the two members of the towers. 

The design for this interesting hangar was prepared 

Fic. 7. Hanoar PartLy CoMPLETED. | by the staff of the Bureau of Yards and Docks of 


| the United States Navy. 








they had been placed in position for the final lift. 
Two parts of a centre section before being connected 





can be seen in Fig. 12, on page 350. 

The travelling towers which carried the cranes, 
used for assembling the box girders to form the 
hangar, were 145 ft. high and the cranes had jibs 75 ft. 
in length. The towers are clearly shown in Figs. 8 
and 12. The side box-girder sections were brought 
on the railway wagons alongside the hangar and were 
lifted by a single crane. Lines were attached to 
each arch of the girder and connected to a 20-ft. 
spreader carried by the crane. From each end of the 
spreader, two cables were connected to the girder 
it panel points c, d, Fig. 2. Before lifting, the 
virder was lying in the position shown in Fig. 4, 
ind the effect of the double-fall arrangement was 
that the lift was first applied at the higher panel 
point ¢, so that the girder was up-ended. 
time it was fully supported by the crane, it had 


Fig. 2, and could be inserted between the foundation 
plates and bolted up. As there is no truss member 
between panel points e and f, its place being taken 
by the foundation connection, a temporary member 











By the | 


reached a position corresponding to that shown in | 








_ RESEARCH: A GENERAL 
SURVEY. 

By O. W. Roskmt. 

(Continued from page 325.) 


Education for Research.—This subject was dealt 
| with by Lord Rutherford at a conference of inter- 
|national scientists in 1938.* He said: “It is 
‘imperative that the universities should be in a 

position not only to give a sound theoretical and 
practical instruction in the various branches of 
science, but, what is more difficult, to select from 
| the main body of scientific students those who are 
| to be trained in the methods of research. Experi- 
| ence has shown that the progress of science depends 
|in no small degree on the emergence of men of out- 
| standing originality of mind who are endowed with 


|a natural capacity for scientific investigation and for 


| stimulating and directing the work of others along 
| fruitful lines. With inefficient leadership it is as 
| fatally easy to waste money in research as in other 
branches of human activity.”” Lord Rutherford 
| also stressed the importance of a preliminary train- 
ing in research methods for a year or two in order to 
| select those who possessed the qualities of originality 
| and aptitude for investigation. 

| A point made by Professor Bernalf was that the 
, ; | actual direction of industrial research, and in fact of 
was bolted between these points to stiffen the girder | all research, in this country is too autocratic. There 
during transport and lifting, and this was removed | is generally o dizester end en advisory committee 
before the girder was lowered on to the foundation. | all men of distinction and long service in science - 
The lifting of the top central section, after the two | industry. Promotion by seniority is not the most 
parts from which it had been built up had been | effective way of obtaining initiative and spontaneous 
connected, was carried out by the two tower cranes | development, and the best results are generally 
working together. Spreaders, 20 ft. long, were | obtained in industries, such as aeronautics and 


again used, from the ends of which lines were con- | _ - . . 
a6 used, fre he ends of which lines were con- | wireless, which are relatively young and where the 
nected to panel points g and A, Fig. 2. " 


This was a| ). : . : : . 

. A | direction is correspondingly young. It is possible 
straight lift, but the double falls were employed so ~ By 3 8 = 
that the lifting stress should not be applied 


| that this question of autocracy in the direction of 
: ; at @| research also accounts for part of the’ difference 
single a. ’ ‘ F ., | between Government and association research, on 
The hangar is sheathed with 2 in. planking laid | the one hand, and research in industry on the other, 
horizontally at right-angles to the arches. The | to which attention has already been drawn. There 
material was fireproofed and ' delivered in random is 0 big difference between swe, Beer pon ry 
lengths which were cut on the site. Interior illumina- | endl em the whale the Sicmer seems to have been 
tion of the hangar is provided for by longitudinal more often achieved in industrial research organisa- 
skylights pte ttie the lengt h of the roof. 1 heir | tions and the latter to be commoner in Government 
positions can be seen in Fig. 12. Sheathing work in | 
progress is illustrated in Fig. 9, on page 350. This 


bodies and research associations. 
, , If arrangements could be made, it would probably 
shows the travelling scaffold used for the higher | 8 : E 4 
stages of the work. It lay on the portion of the roof | * 7he Times, January 4, 1938. 
which had been completed and was drawn up by| + “ National Scientific Research,” in Progress, 
wire-ropes attached to hand winches. Sheathing ' tember-October, 1934. 
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be desirable for research workers in Government and | co-ordinating secretariat which would be in contact | sound economic foundations (as is, for instance, the 
Association employment to spend a period in the | with a first-class scientific, technological and patents | Broken Hill Proprietary steelworks, in which the 
industry or industries with which their research work | library. He suggested that the present Patent | costs are said to be among the lowest in the world) 
is concerned. Professor Bernal’s point cannot be | Office, with its library, might be one of the com-| js a trend neither to fear nor to oppose. It does 
seen in proper perspective, however, unless it is| ponents of the organisation. Unfortunately, this | however, make it essential that the older industrial. 
added that directors of research and their advisory | library, in the past, has been starved of funds. The | ised countries should intensify their research pro- 
committees frequently suffer from lack of sufficient Science Library, South Kensington, is somewhat | grammes in order constantly to be changing to the 
authority vis-a-vis their colleagues in the adminis- | more fortunate in this respect. Important work in production of newer and more highly manufactured 
trative and executive branches. Though there has /| the field of library co-ordination has been carried | articles. 
been an increasing number of cases where directors| out by the Association of Special Libraries and| The importance of the balance of trade to the 
of research have been appointed to the boards of | Information Bureau (Aslib), to which reference | national economy is fairly well recognised ; but 
their companies (as, for instance, Dr. C. H. Desch | should be made. the economists’ ‘conception of “terms of trade” 
to the board of Messrs. Richard Thomas and Com-| There is no doubt that a good deal of unnecessary | jg no less important and is less well understood 
pany) yet their views do not generally carry the|work is still undertaken through insufficiently | This country, for instance, must attempt so far es 
same weight as those of, say, the sales director. thorough study of work which has already been possible to import (apart from foodstuffs) the 
There is no doubt, as can be seen from the bio-| done; moreover, the speed with which research is highest possible proportion of raw materials and 
graphies of many of the leading physicists of the applied (an important factor governing the support | to export the highest possible proportion of manu- 
world, that scientists have often carried out their which it receives) is to a great extent a function of | factured goods. The latter aim can only be achieved 
best work before they were 30 years of age. Accord- | the efficiency of its dissemination. The same point! with the aid of research. ‘ 
ing to an American study,* the average age at which | was obviously in the mind of Dr. Dunsheath when; Research and Industrial Structure.—It is impossible 
a group of scientists produced their outstanding | be stressed the importance of providing improved | to enter here into a discussion of patent law, though 
accomplishments was 41 ; for novelists, the average | means for “ cross-fertilisation of ideas.”’ In partie| there are many unsatisfactory features of present 
age was 46; for philosophers, 54; historians, 57;/cular, he recommended that pure science and/ British practice. The basic principle should be 
and jurists, 58. Obviously, such figures depend to | industry should be brought into still closer contact. good payment for new ideas, and protection for a 
a large extent on the definitions used and the samp-| As a practical step for promoting cross-fertilisation | limited period to enable those who have evolved 
ling, but the general argument is probably correct. | of ideas, he advocated the interchange of members | them to reap the benefits which are their due. In 
The education and qualifications of research workers | of research staffs ; a practice which, though talked | this connection, the very big monetary prizes 
were also dealt with by Major F. A. Freetht who, | of for many years, has only been put into operation | offered in Russia for important technical advances 
among other points, stressed that there is a tendency | by a few progressive firms. |are worth noting. New technical developments of 
for the present day to be the day of the administra-| The important question of publication of results| any kind will always involve both risk and harder 
tor, while a study of the history of science shows that has already been touched on in connection with the | work than the ordinary man is willing to carry out. 
its great men have frequently been poor adminis-| difference in status between academic scientists | This is perhaps one of the principal fields in which 
trators. This is a problem connected both with | and scientists in industry and Government employ-| jt will always pay a community to offer a big 
education for research and with the increasing need| ment. A further point is the effect on publication | monetary incentive. At the present time, there is 
to carry out research by means of team work. policy of the growing dependence of certain branches | no doubt that the use of patents for blocking re- 
Great scientists do not necessarily make good|of research on Government funds. Cases have | search development by other companies is a power- 
directors of research. A good administrator is| already occurred where attempts have been made to | ful weapon in the hands of monopolies and one 
required with a scientific training and imagination, | curtail the publication of research results in insti-| which ought to be curtailed. Lord Trent at the 
and he must be given a real executive position, his | tutions assisted by Government grants, where these | 1943 annual meeting of Boots Pure Drug Company, 
views carrying no less weight than those of the heads results have conflicted with Government policy. | proposed that monopoly rights in patents should 
of any other major department. |In such cases, it cannot always be assumed that) be abolished. He argued that, provided the in- 
Sir Lawrence Braggt has expressed views very | publication is in the national interest. It may be | ventor received his due reward in the form of 

















different from those of Professor Bernal. His | that powerful interests in an industry are looking | royalties, a licence to manufacture should be granted 
criticism has been mainly that the direction of | for some good reason for not doing something | to any firm that can provide satisfactory assurances 
research is to an excessive extent in the hands of | which they ought to do. If publication of a research | of its competence to do so. . 
committees. He also criticised the imperfect contact | paper were to give them a good excuse, it might be| The following figures, taken from The Times, 
of research associations with industry. While, in| better to delay publication; but the principle | show the numbers of patents applied for in the 
some cases, there may be truth in the latter criti- | involved is dangerous, and there should be a higher | United Kingdom in recent years: 1931, 36,117; 
cism, and while it is all too easy for the committee authority to whom both points of view—broadly, | 1932, 37,052; 1933, 36,734 . 1934, 37,499; 1935, 
system to be badly operated, Dr. H. Moore§ has | those of the scientists and those of the adminis- | 36,116; 1936, 35,867; 1937, 36,289. Roughly 
replied that so far as a research association is | trators—could be stated. This is another aspect of | half of the number of patents applied for mature 
concerned, the direction of an investigation assigned | co-ordination, not of one branch of research with| into full patents. The annual reports of the 
to a research team should be the duty not of a com- | another, but of research with administrative policy. | Comptroller of Patents contain interesting indica- 
mittee, but of a senior member of the staff. The|In the field of applied research in economics, this | tions of the proportions of the total covering different 
duties of the committee should be to decide the broad | question of co-ordination with administrative policy subjects. This proportion varies very widely, even 
purposes in view, to agree on the outline of a pro-| has been very fully dealt with (so far as American | from year to year, and more still over a ‘period, 
gramme, to make any useful suggestions, and, | conditions are concerned) by Dr. R. H. Heindel.*| and forms an interesting confirmation of the tend- 
above all, to criticise, constructively if possible, the | This report is of special interest as illustrating the l ency, previously mentioned, for research work to 
work reported to them. It is difficult to disagree | very wide ramifications of research in economics. be conducted in spurts. 
with Dr. Moore on this point. | Research and National Economy.—Another point; The subject of patent reform has recently been 
Co-ordination of Research.—Increasing sub-division | made by Lord Rutherford? and, indeed, by many | engaging attention.* Under the existing law, it is 
and specialisation, particularly in the natural | other writers, is that “the country as a whole has | quite possible for the patentee of an article to gain 
sciences, has thrown into relief the importance of | failed to recognise as fully as some other nations| virtual control of an industry. The case of the 
co-ordination of various research activities over the | the importance of an organised scientific attack on | British United Shoe Machinery Company was a 
widest possible field. “ We have reached a stage in broad lines on the problems of industry.” This is| classic at the time of the Patents Amendment Bill, 
scientific development when it is almost impossible | partly due to the insufficient attention hitherto | 1918, and shoe-makihg machinery recently intro- 
for any one mind to keep abreast of the whole | devoted to applied economic research, but it is| duced is leased under almost identical conditions. 
advancing trend. We want some machinery for| worth while to stress the relation of the problem | The terms of the United Shoe lease tied those who 
the co-ordination of knowledge,”’ as Lord Geddes said | to backward industries and economic nationalism. | accepted it for 20 years, and contracts under these 
in the House of Lords debate on scientific research on | Generally, the tendency in the past has been to/| leases are believed to be still running. In cases of 
July 15, 1943. This brings up the whole question | attempt to counter increasing foreign competition | this type, a concern secures, by patents, the mono- 
of publication of research results and their abstract-| from countries with a low standard of living by| poly to make and supply a given machine. This is 
ing. It also involves the technical Press (in the | subsidies and protection. It became obvious long | leased to the user, who has the option of two forms 
field of applied science) and through all these it | ago that Lancashire would never be able to com-| of lease: one leaves him free to do as he will, but 
involves policy regarding reference libraries. The | pete with Japan in the manufacture of grey cloth, | the other, which is much cheaper, contains a number 
matter has recently been ventilated by Dr. P.| and other “ bread-and-butter ” lines. Unfortunately, | of restrictive clauses. Under the latter, the lessee 
Dunsheath,|| who made a particular plea for a| instead of intensifying research on new textile pro- must work the machines for the period of the lease, 
: : ~ | ducts, and in fact on entirely new industries, which | whether he is working at a profit or a loss; he can 
} May Lecture to the Institute of Metals, 1930, on|™ight have gradually taken the place of cheap| only expand his business by taking over new ma- 
“The Influence of Technique on Research.” The pro- cotton goods, Lancashire struggled to compete in| chines from the same lessor, thus: extending the 
pheey made that “in ten years’ time we shall see the | the most obviously adverse economic circumstances, | period for which he is tied ; all subsidiary machines 
gas turbine, or something like it, utilising between|and allowed mounting unemployment to cripple | must be taken from the same lessor; and the lessee 
40 and 45 per cent. of the heat efficiency of the fuel in| the industry, through unwillingness to recognise | cannot make improvements or adjustments of his 
the form of mechanical energy on the shaft,” is remark-| that research could make the greatest individual|own. The terms for free use are so much higher 
able. ' __| contribution to the solution of its problems. In| than the restrictive use described above that it is 
t “* Physicists during and after the War.” Presidential the same way, economic nationalism, if based on virtually impossible to accept them, once a compe- 


address to the Institute of Physics, May 28, 1942. t ‘ ; 
§ Address to the Institute of Metals, March, 1943, * National Resources Planning Board. Technicat | titor has taken the other type of lease. If a lessee 
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is associated with a large combine, money can 
iways be found to set up a new competitor who is 
he servant of the lessor, so that this is no safeguard. 

[his is only one example of the means,to secure 
ibsolute control within a clearly defined field of 
activity ; but it is also possible, by abuse of the 
monopoly conferred by the Patents Act, to restrain 
in a variety of ways the activities of those who 
require the product which is the subject of the 
patent. They can be made to deal entirely with the 
owner of the patent to obtain supplies, to dispose of 
products, or to secure services. A number of radital 
proposals for overhaul of the patent laws were put 
forward by Dr. Herbert Levinstein in his presidential 
address to the Institution of Chemical Engineers in 
March, 1936. In the first place, he urged that the 
granting of Letters Patent should be limited to 
those making claims which have a reasonable chance 
of being upheld in the Courts. Powerful and rich 
combines, he alleged, own hundreds of patents 
which have very wide but, if tested in Court, quite 
invalid claims. Immediately others in the industry 
start to use or perfect a process which falls within 
the patentee’s claims, they receive a letter, threaten- 
ing them with infringement. The alleged infringer, 
often poor, knows that if he were prepared to spend 
money——perhaps thousands of pounds—he could 
upset the patent; but how many manufacturers 
could afford to spend even a few thousand pounds, 
and the time, to establish the invalidity of a patent 
standing in the way of future development ? 

Dr. Levinstein also urged that it should be made 
much less costly to obtain a decision in the Courts 
upon the validity of a patent. He drew attention 
to the high proportion of patents which have been 
held invalid in the comparatively small number of 
cases where patents have been thus challenged. 
Another point dealt with by him and connected 
not only with research, but also with industrial 
structures, was that the intention of Parliament in 
1907 was to pass an Act which would make it obli- 
gatory for the foreign patent-owner to work his 
patent in Great Britain if the product had reached 
the stage of manufacture abroad. A large number 
of foreign firms were prepared to manufacture 
here until the Act was emasculated by the judgment 
of Mr. Justice Parker in the case of the Hatchek 
patents. 


Recently the National Patent Planning Com- | 


mission in the United States has been examining 
the American patent system and has evidently 


been impressed by the desirability of a Patent | 


Office grant being a more positive indication of the 
validity of the patent than is the case to-day. To 
place upon any patent office, however, the onus for 
the eventual outcome of any legal proceedings is 


manifestly impracticable, besides being entirely | 
It would also be un- | 
desirable to reduce the speed in handling specifica- | 


counter to common law. 


tions and to increase the cost by making the con- 
ditions as to search more stringent. The delibera- 
tions of this Commission, however, illustrate the 
trend of thought in the United States as well as in 
this country. It is certain that a drastic overhaul 
of the existing patent law is required, but it is 
difficult to lay down in any precise terms the nature 
of the revisions. Various other suggestions have 
been made from time to time, such as reduction 
in the minimum period of protection (at present 
17 years) coupled with a ban on undue delays in 
definite application, and with a complete bar on 
extension by mere improvements or adjustments. 
More important, perhaps, would be the establish- 
ment of the licence of right, which would entitle 
anyone paying an agreed rent to use the subject 
matter of the patent. This is probably the most 
urgent and important reform needed in patent law. 
(To be continued.) 





LECTURE ON WORKS PRODUCTION COMMITTEES.—A 
meeting of the North-West London Supervisors’ Discus- 
sion Group will be held at Acton Technical College, High- 
street, Acton, London, W.3, on Wednesday, November 3, 
at7 p.m. Mr.S. F. Blanch, director and general manager, 
British Light Steel Pressings, Limited, and manager of 
the Acton works of Messrs. Sunbeam-Talbot, Limited, 
will deliver an address entitled ‘‘ What are the Values to 
Industry of Joint Production Consultative and Advisory 
Committees.”” All foremen and supervisors interested are 
invited to attend. 


NOTES FROM SOUTH AMERICA, 


THERE is increasing evidence that the British Govern- 
ment are becoming alive to the part which they must 
play in fostering the recovery of the essential export 
trade of the United Kingdom. Already, it is under- 
stood, there is recognition of the need to improve diplo- 
matic and consular services in Latin America in the 
better interests of commerce. Obviously, there is much 
to gain by close liaison between diplomatic and business 
interests in post-war trade; particularly where large 
development projects involving engineering and many 
allied trades are concerned, and prompt and coherent 
examination of such projects could perhaps be conducted 
by committees or “an bodies representing the various 
industries concerned, acting in concert with the Foreign 
Office. After the war, the Allies must not allow Germany 
to capture Latin-American trade by long-term credits, as 
in the past, and, on the British side, there might be 
some Government assistance through the extension of 
the export credits tee arrangements. Admittedly, 
there will be many industrial problems facing the 
Government at the end of the war, such as the demands 
of export markets on the one hand, and, on the other, 
the requirements of the home markets and the devas- 
tated countries of Europe. Comprehensive plans must 
be made in good time to implement an export drive in 
Latin America and elsewhere, including such obvious 
Government help as the early release from the Forces 
of skilled craftsmen, technicians, etc., as well as of 
experienced salesmen familiar with the South American 
and other overseas markets. 

It may be sufficient to record at the moment that 
whereas, until quite recently, the Government appeared 
| to adopt what may be described as a “ defeatist ” 

attitude towards the continuance of trade with Latin 
| America, because of Lease-Lend arrangements with 
the United States, there has been a marked change in 
| the official attitude towards export trade, particularly 
with South America, during the past six months or so. 
| It has been made clear that Britain does not intend to 
| abandon her interest in Latin-American markets, but, 
}on the contrary, intends to use every endeavour to 
|} increase her activities there. Significant perhaps of 
|this new attitude is the fact that the new British 
| agreements to buy Argentine meat, etc., as well as the 
visit of the British railway delegation to Argentina to 
| discuss the companies’ difficulties, have coincided with 
|the almost unprecedented public reminder by the 
| British Foreign Office to the Argentine Government 
that this country expects that the rights and interests 
| of British nationals will receive proper consideration 
and protection ; in reply to which, Argentina has given 
|an assurance that any harmful procedure will be 
|““ended in a short time.” Moreover, the Argentine 
Government, in announcing recently the coming utilisa- 
tion of large sterling balances to repatriate foreign debt 
to a total amount of 500 million pesos (equal to about 
30,000,0001. sterling) stated that future commercial 
relations with Britain would not be affected, since 
Argentina’s exports do not depend upon the payment 
of interest on the external debt, but on her capacity to 
import goods of British origin, particularly machinery 
and transport material. So far as concerns the British 
railway companies in Argentina, despite the difficult 
period through which they are passing—aggravated 
by fuel shortage and the high cost of importing replace- 
ments, étc.—a big come-back could undoubtedly be 
|staged, granted such contributory factors as the 
| rehabilitation of interchange of products between the 
New World and Europe during the post-war recon- 
| struction era, the restoration of something approaching 
| normal operating conditions, and a square deal by the 
| Argentine Government on the exchange question and 
other similar matters. 
The Committee of Control recently appointed by the 
| Argentine Government to inquire into the position of 
the City of Buenos Aires Transport Corporation have 
now issued their report. This sharply criticises past 
| administration, which, it is stated, has failed in its 
| objective to provide a cheap, modern co-ordinated and 
| sdequate transport system. Many services were not 
| functioning satisfactorily, leading to congestion, dis- 
| organisation and deterioration of vehicles. The Cor- 
| poration’s total accumulated deficit is now 43 million 
pesos (say, 2,500,000/. sterling), while debts total 
45 million pesos in addition to the 40 million pesos in 
debentures, borrowed in 1942. The Corporation, the 
report continues, needs at least 60 million pesos of 
fresh money to enable it to fulfil its functions ; and the 
committee contend that it cannot find new capital 
without an increase in tariffs. The committee consider 
that the difficulties were due to bad organisation and 
over-valuation of pss It is stated that the 
services and material have deteriorated greatly since 
the Corporation was formed, 75 per cent. of the tram- 
cars and 80 per cent. of the omnibuses being obsolete. 
In the last year, owing to deterioration, tramcars in 
operation had declined from 2,000 to 1,500, omnibuses 
from 1,600 to 1,000, and colectivos from 3,000 to 1,600. 











| The committee declare that it was financial, adminis- 


[ 
trative and technical incapacity which prevented the 


Corporation from fulfilling the terms of its concession. 
Among three important economic agreements signed 
recently between Argentina and Chile is one covering 
road and rail connections. Each Government will take 
steps to speed up the construction of the new Transan- 
dine Railway from Salta (Argentina) to Antofagasta 
(Chile) via Socompa. Also, the Argentine Government 
announce their intention to take all possible m 
to rebuild the sector of the Transandine Railway by 
way of Uspallata in the shortest time. The Chilean 
Government will convert the railway from Valparaiso 
to Los Andes to metre gauge. In 1944, the twe Govern- 
ments will study the construction of the section of the 
Transandine Railway from Zapala to Lonquimay. 
Regarding roads, the agreement ides that within 
three years the Argentine Government will begin to 
build the permanent road from Mendoza to Las Cuevas, 
while the Chilean Government will build the stretch of 
the same road from Caracoles to Los Andes. It is also 
proposed to drive a new tunnel through the mountains, 
to ensure that communications will remain open 
throughout the year. The agreement enumerates 
various other roads which will be constructed by each 
of the countries concerned. 

Details of Chile’s foreign trade during the first quarter 
of 1943, just to hand, show that, compared with the 
like iod of 1942, imports of machinery, tools, elec- 
trical equipment, etc., fell considerably in value. There 
is still an acute shortage of fuel, and negotiations are 
proceeding with the North American authorities for an 
increase in the petrol quota allotted to Chile; this con- 
cession, however, is considered unlikely. Following 
the recent official report on the difficulties of the Chilean 
State Railways, mainly due to obsolete rolling stock, 
a permanent Commission has been established to keep 
the Government informed of the "ao of the rail- 
ways. Under the Government’s Economic Plan, now 
under consideration, any profits earned in Chile by 
transport, commercial or industrial organisations, 
amounting to more than 15 per cent. of their capital 
will be considered excessive for the purpose of the law, 
but the President is authorised to fix a maximum per- 
centage of profit in relation to the volume of sales of 
such concerns, and the companies affected may elect as 
a profit basis the more favourable of the two percen- 


tages. 

Although Brazil’s shipping situation has been much 
improved by the further allocation of United States 
cargo vessels, the major problem is the shortage of 
coastal shipping, especially as internal communications 
are poor and Brazil has to depend upon coastwise 
transport to the extent of 2,000,000 tons of cargo per 
annum. Widespread measures are being taken to 
alleviate these difficulties, both by the Government, 
through transport priorities, and by private arrange- 
ments among the railways themselves. Shortage of 
metals in Brazil has been slowing up general construc- 
tional activity, and the Government, in conjunction 
with the Committee of Metallurgy of the Ministry of 
Marine, has now assumed control over ali metal material 
(ferrous, non-ferrous, and their manufactures) through- 
out Brazil, whether new, scrap, or in use. In view of 
the large Allied demand for Brazilian strategic minerals, 
it is interesting to note that it is proposed to revise the 
Mining Code which was sanctioned in January, 1940, 
and in which several modifications have since been 
made. 

Industrialisation in Brazil is making truly remarkable 
progress, an outstanding feature being the manner in 
which it is almost always found possible to inaugurate 
a local industry, using national raw materials, to 
replace imported articles when these become difficult 
to obtain. There is, therefore, a wide and almost un- 
predictably large demand for general machinery equip- 
ment. As recent examples, among many, a national 
caustic-soda industry is to be set up as soon as possible, 
it being proposed that a factory using the Solvay 
process should be built at Cabo Frio, where the two 
essential raw materials, salt and lime, are found. Plans 
are also in hand to make Brazil self-sufficient in citric 
acid by manufacturing synthetic citric acid from the 
fermentation of the residual waters of sugar mills, as 
well as natural citric acid from lemons. Further, the 
Government have authorised the establishment of a 
national industry for the manufacture of soda and its 
by-products. The new company, styled the Cia. 
Nacional de Alcalis, will have an initial capital of 
50 million cruzeiros (say, 625,000/. sterling). 





WorkKs INDUSTRIAL EXHIBITION.—With the object of 
familiarising individual employees with the activities 
and war-time products of fellow employees in each section 
of the works, Messrs. David Brown Tractors, Limited, 
have staged a two weeks’ industrial exhibition in their 
assembly hall. The exhibition, which has been organised 
with the co-operation of the Directorate of Public Rela- 
tions, Ministry of Supply, also includes products of 





associated David Brown companies. 
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TEMPERATURE REGULATOR FOR GAS-HEATED APPARATUS. 


MESSRS. CAMBRIDGE INSTRUMENT COMPANY, 
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Fie. 1. 


TEMPERATURE REGULATOR FOR 
GAS-HEATED APPARATUS. 


THE automatic regulating apparatus illustrated on 
this page is manufactured by Messrs. Cambridge 
Instrument Company, Limited, 13, Grosvenor-place, 
London, 8.W.1, to indicate and control the tempera- 
ture of gas-heated appliances by reducing the gas 
supply when the temperature exceeds a predetermined 
maximum and increasing it if the temperature should 
fall. The equipment consists of a 4-in. dial thermo- 
meter of the vapour-pressure type, actuating a solenoid 
valve which, in turn, actuates a relay valve inserted 
in the main gas supply. The thermometer is shown in 
Fig. 1, adiagrammatic outline of the assembly in 
Fig. 2, and a detailed section of the relay valve in 
Fig. 3. The apparatus is designed for various tempera- | 
ture ranges between —20 deg. C. and 600 deg. C., or 
—10 deg. F. and 1,100 deg. F. The higher tempera- 
ture ranges are more frequently used since gas heating 
is employed in a number of industrial processes re- 
quiring them; for example, in salt and oil tempering 
baths, die casting, plastic moulding, tinning baths, 
lead-cable sheathing machines, stove enamelling, bread 
haking, etc. 

The regulator illustrated in Fig. 1 is lettered a in 
Fig. 2. It is not, of course, installed so close to the 
gas-heated appliance as there shown, but is normally 
mounted at a sufficient distance to be away from heat 
and fumes, but with the dial conveniently visible. It 
consists of a Cambridge standard thermometer mounted 
in a rectangular case containing a small solenoid- 
actuated gas valve, the current for which is taken 
from the mains through a double-pole switch. The | 
thermometer indicating pointer is actuated by a sensi- 
tive bulb 6, situated in the bath or other apparatus, 
the temperature of which is to be controlled. In Fig. 2, 
this apparatus is represented as an oven c¢ heated 
underneath by a row of gas jets. The flexible capillary 
tubing connecting the bulb with the thermometer dial | 
mechanism is usually about 6 ft. long, but may be 
increased in length up to 100 ft. if this is necessitated | 
by the situation of the thermometer relative to the | 
spparatus to be heated. When installed in positions 
which expose it to corrosive action, the tube and bulb 
are made of stainless steel, or are suitably protected by | 
other means. The indicating pointer mechanism is 
provided with contacts which make or break the | 
electric supply to the solenoid gas valve. The indi- 
cating pointer is the lower of the two seen on the left 
in Fig. 1, the upper pointer controlling the contacts 
and being adjustable so that it can be set to the tem- | 
perature it is desired to maintain. This pointer is 
coloured red and can only be set by a detachable key, 
in order to prevent unauthorised interference. In 
normal working, the solenoid valve is held open so 
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that there is a small gas flow through the regulator, 
but when the indicating pointer reaches the pre-set 
pointer, the contacts open and the consequent breaking 
of the circuit causes the solenoid valve to close. 


To understand the operation of the solenoid gas valve | 


it is necessary at this point to consider the relay valve, 
which is indicated at d in Fig. 2. The relay. valve is 
inserted in the gas-supply pipe with a shut-off cock on 


the right, or inlet side, and a connection to the burners | 


on the left, or outlet side. From the upper part of the 


| relay valve a small pipe is led to the solenoid gas valve 


in the thermometer case, the outlet from this valve 
being seen at the top of the case leading round to a 
pilot burner on the left of the main burners. 
instances, however, this pipe is merely led to the 
outlet branch of the relay valve. In either case, this 
by-passing arrangement prevents the gas flame from 


being completely extinguished when the regulating | 


control operates. These by-passing pipes are made of 


copper and are of ¥-in. bore and } in. external dia- | 
Referring to Fig. 3, it will be clear that the | ment. The relay valves are available for nine sizes of 
| pipes ranging from $ in. to 3 in. in bore and can be 


meter. 
relay valye is of the diaphragm differentially-operated 


In some | 


diaphragm, and the gas supply is unrestricted ; but, 
| when the temperature rises so that the thermometer 
| pointer coincides with the pre-set pointer, the solenoid 
gas valve closes as already explained. 

In consequence of the closing of the solenoid valve 
| there is no longer any way of escape for the gas from 
the chamber above the diaphragm and the pressure in 
that chamber builds up until it is the same as that 
below the diaphragm. The weight of the diaphragm 
| washers then causes the valve face on its under side to 
fall towards its seat. It does not close completely, as 
this would result in the flame being extinguished, the 
pilot burner supply being simultaneously cut off, but 
its fall is limited by the adjustable stop, seen in Fig. 3, 
on the inlet side of the relay valve. This stop is set 
so that the flame is lowered sufficiently to restore the 
temperature to the working degree and bring back 
the thermometer pointer from the pre-set pointer, thus 
making the electrical circuit and opening the solenoid 
gas valve. The by-pass supply acts as a safeguard 
for ignition. A further safeguard lies in the fact that 
failure of the electric supply reduces the gas flow to 
that set by the adjusting stop and does not cut it off 
altogether. The apparatus is stated to be accurate 
and sensitive within close limits, a variation of tem- 
perature of a fraction of a degree being sufficient to 
operate the relay control valve immediately. Apart 
from economy in gas consumption effected by the 
apparatus, it is of importance in ensuring that too 
high a temperature is not reached which might, for 
example, result in spoilt work by faulty heat treat- 


type in common use in the gas industry, its flow-|employed for pressures, in the lay-out illustrated in 


controlling action arising from variations in the gas 
pressure on opposite sides of a flexible weighted dia- 
phragm. It may be mentioned here, however, that 
the arrangement of apparatus shown in Fig. 2 is em- 
ployed when the gas pressure does not exceed 10 in. 
of water. For higher pressures a somewhat different 
type of relay valve is employed. 

The relay valve is shown open in Fig. 3, the gas flow 
to the burners passing through it in the direction 
indicated by the lower arrows. There is also a flow, 
indicated by the upper arrows, from the under side 
to the upper side of the diaphragm, this flow taking | 
place through the ‘‘ choke ” aperture seen on the right. | 
The pipe shown on the left leading from the chamber 
above the diaphragm is that seen in Fig. 2, connecting 
the relay valve with the solenoid gas valve in the 
thermometer casing. When the latter valve is open, 
that is, when the temperature indicated by the thermo- 


| 





Fig. 2, from | in. to 10 in. water gauge, and in the high- 


| pressure types up to 4 lb. per square inch. 





CONSTRUCTIONAL PLYWwoop.—After a period of short- 
age, the Timber Control has now built up stocks of con- 
plywood of all thicknesses, in both the 
and the “exterior” varieties, to a reasonable 
working level. As the use of plywood in many types 
of production work leads to considerable economy of 
freight space, the Control is now encouraging its more ex- 
tensive use in substitution for solid timber. This substitu- 
tion, however, will be limited to those purposes which 
show a reasonable overall economy, and, in particular, 
those which replace the better grades of timber. More- 
over, there is no intention to replace home-produced 
sheet materials, such as reinforced felt, asbestos cement or 


structional 
“ interior ” 


plaster board, where they are giving satisfactory service. 
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EMERGENCY CLOSING VALVE FOR HOT-WATER 


HEATING SYSTEMS. 


MESSRS. HOPKINSONS LIMITED, HUDDERSFIELD. 
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EMERGENCY CLOSING VALVE FOR 


sisting of the provision of a long dashpot to control the 


HOT-WATER HEATING SYSTEMS. | *Pee¢ of closing in order to prevent shock ; it will be 


| obvious that without this provision more damage might 


ALTHOUGH the forced-circulation high-pressure hot- | 
water heating system has many important advantages | 
in comparison with the more usual steam or ordinary | 
hot-water systems, its use demands greater safeguards | 
owing to the relatively large amount of energy stored in | 
the system which, in the event of a burst pipe, would | 
result in the production of great quantities of steam as | 
the water would immediately flash into steam when | 
released. To provide the necessary safeguard against | 
the effects of a pipe fracture, due to an air-raid or any 
other accidental cause, Messrs. Hopkinsons Limited, 
Huddersfield, have developed an automatic shut-off 
valve which is operated by an abnormal increase in the 
rate of flow, and this valve is illustrated in Figs. 1 to 4, 
herewith. It was first thought that a valve operated 
by the drop in pressure following a burst pipe would 
answer the purpose, but on further consideration it 
was realised that as the water at once flashed into 
steam when released serious damage might occur before 
the pressure drop in the system was sufficient to cause 
the valve to operate. There was also a possibility that, 
if the installation were run at a pressure below the 
normal, the emergency valve might be closed from this 
cause ; and it was therefore decided to develop a valve 
controlled by the flow instead of by a drop in pressure. 
The valve itself is a modified form of the maker's elec- 
trically-released quick stop valve, the modification con- 








be caused by the sudden closing of the valve than would 
be prevented by its employment. 

In the valve illustrated, any departure from the 
normal rate of flow causes a difference in the pressures 
on the opposite sides of an orifice plate, and the pressure 
difference is applied to a balanced diaphragm which 
operates a switch. The switch controls the supply of 
current to a solenoid which, in turn, controls the auto- 
matic valve. The valve itself is shown in Fig. 1, the 
diaphragm switch in Fig. 2, details of the valve and 
solenoid in Fig. 3, and a diagrammatic lay-out of an 
installation in Fig, 4. As may be inferred from Figs. 1 
and 3, the closing movement of the valve is effected by 
a weighted lever. It is not easy, however, to dis- 
tinguish the fulcrum of the lever in Fig. 1, but in Fig. 3 
it is indicated at a. The rod 6} is a catch which is 
hooked ‘over a roller and holds the valve in the open 
position, which is the position for normal working of 
the system. Release of the catch allows the valve to 
drop on to its seat under the action of the weight c, 
but the speed of descent of the valve is regulated by 
the oil-choke dashpot d. A non-return valve in the 
dashpot piston enables the valve to be re-set easily 
after a shut-down. . 

The valve itself is of the double-beat type. Failure 
from jamming, due to friction in the spindle gland, is 
prevented by the small diameter of the spindle, its con- 
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| struction in stainless steel ground and burnished, and 
the packing of the gland with soft asbestos. The 
double-beat valve requires only a short stroke, so that 
a large leverage ratio can be used without involving 
| undue angularity of the lever in its extreme positions. 
| The releasing gear consists of a solenoid e, which is 
energised when movement of the diaphragm closes the 
switch operated by it. When this takes place, the 
armature f is pulled smartly to the solenoid and, 
striking a tappet rod, pushes the hook of the catch off 
| its retaining roller, so allowing the weighted lever to 
fall and close the valve. 

| The lay-out diagram, Fig. 4, should now be referred 
| to. This shows an installation with three centrifugal 
| circulating pumps a delivering to a common header on 
| the inlet side of the valve, and three delivery pipes b 
|to the heating system on a common header on the 
| outlet side. Each delivery pipe is interrupted by 
an orifice plate with connections from each side of 
it to the two diaphragm chambers of the switch. 
The three switches are shown at c, the switch proper 
being of the tilting mercury-tube type. As shown in 
Fig. 4, they are open. The electric supply is either 
direct current or single-phase alternating current, the 
switches, of course, being inserted on the line to the 
main valve solenoid. enever it is possible, the 
supply is taken from the same circuit as that on which 
| the pump motors run, so that when the pumps are 
| running the emergency valve is also working. Alterna- 
tively, the valve can be operated from a lighting main 
or a storage battery. In this case, failure of the supply 
to the valve would render it inoperative while the pumps 
might still be working. A tell-tale light can, however, 
be arranged to indicate that the valve current is “ on.” 
The pump delivery pipes are normally fitted with relief 
valves which would function when the emergency valve 
closes and remain open until the pumps can be closed 
down. The construction of the diaphragm-operated 
switch is shown in Fig. 2. The diaphragm is spring- 
loaded on its lower side to balance the mercury-switch 
levers. The lever operated by the diaphragm is seen 
in the centre of the fitting, the cover being removed, 
and the mercury switch, also without its cover, can be 
distinguished above it. 

The diaphragm can be adjusted to operate at any 
required differential flow within a considerable range. 
The equalising valve seen on the diaphragm casing 
connects the two sides of the diaphragm and is opened 
before connecting to, or isolating from, a main already 
under pressure, in order to prevent the application of 
full pressure to one side of the diaphragm only. The 
valve can, of course, be operated, by any one of the 
switches shown in Fig. 4. It is stated that a small 
increase in differential pressure arising from a change 
of flow through the orifice, such as that due to a 
blown gasket, will cause closing of the emergency valve, 
the excessive leakage due to a fracture in the Pipes 
or radiators having, of course, the same effect. e 
operation of the emergency valve by a change in flow 
has an advantage in that the orifice plates and switches 
can be placed near,the pumps and boiler, so as to be 
conveniently under observation. A pressure-operated 
device, on the other hand, always works more reliabl 
the nearer it is to the leak or break, a position whic 
it is obviously impossible to anticipate. The actual 
valve shown in Fig. 1 is for a main having a bore 8 in. 
in diameter. 
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INFLUENCE OF SILICON ON WELDS 
IN CAST IRON. 


AN investigation to determine the loss in silicon 
which takes place when a cast-iron rod is used in the 
oxy-acetylene welding of cast iron and to ascertain the 
effect of this loss of silicon on the properties of the 
deposited weld metal has been carried out by Messrs. 
R. M. Allen, F. F. Dennis and G. Swartz, whose report 
on the subject appeared in The Welding Journal, and 
has been summarised in a recent issue of the Mond 
Nickel ao monthly publication, The Nickel 
Bulletin. T noe the investigation a standard 
oxy-acetylene welding procedure was employed and the 
silicon content of the welding rods a ranged from 
2-0 per cent. to 6-17 per cent. As the result of chemical 
analyses and physical tests conducted on the deposited 
weld metal it was concluded that it was not possible to 
establish any absolute correlation between the silicon 
content of the welding rods and the welds made from 
them. There were indications, however, that when 
using the higher-silicon welding rods, the loss of silicon 
in the deposited metal was greater than was the case 
with rods of lower-silicon content. The physical pro- 
perties of the weld metal were found to be seriously 
affected when the silicon content fell below 2-50 per 
cent., and a range of from 2-75 per cent. to 3-50 per 
cent. of silicon appeared to give the most satisfactory 
welds. The authors were of opinion that welded joints 
of such composition would not be too soft, on the one 
hand, and, on the other, would not contain hard spots, 
and were therefore capable of being easily machined. 
Tests made with carburising, neutral and oxidising 
flames indicated that there was no relation between 
the nature of the flame and the loss of silicon. Other 
tests in which silicon oxide was added to the flux 
showed that this addition did not affect the silicon con- 
tent of the welds. 
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AIRGRAPH SERVICE TO ERrrrea.—The Postmaster- 
General has announced that Airgraph letters for civilian 
addresses in Eritrea can now be accepted. The charge is 
8d. per letter. 

Borer Dimension InpicaTors.—We have received 
from Messrs. The Farrow Boilerworks, Limited, Newark, 
two useful and convenient indicators which enable the 
dimensions, fuel consumption and other particulars of 
two of their standard types of boiler to be obtained in a 
simple and convenient manner for the various given 
evaporative capacities within their range. The boilers 
are of the vertical cross-tube and horizontal multitubular 
types, respectively. The indicator for the former consists 
of an open-ended transparent celluloid envelope on one 
face of which a sectional drawing of the boiler is repro- 
duced in clear lines on a black ground. Clear spaces are 
left in the dimension lines and elsewhere on the drawing, 
and through these, figures printed on a card which slides 
in the envelope, can be read. By moving the card so that 
the required evaporative capacity appears under the 
corresponding opening, the other dimensions and data 
ean be read off. The indicator for the horizontal boiler 
is similar in principle, but in this case the drawing is 
printed on an envelope of thin card through which holes 
are punched so that the figures on a sliding card can be 
seen through them. The standard cross-tube boilers 


have evaporative capacities ranging from 180 Ib. to 
2,500 Ib. of water per hour from and at 212 deg. F., the 
corresponding figures for the horizontal boilers being 
1,950 Ib. to 7,400 Ib. 





BRITISH STANDARD _ 


SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

Copper Rods for Railway Rolling Stock.—The British 
Standards Institution has issued an addendum slip to 
B.S. No. 24, Part 5, 1943, which covers copper rods for 
locomotive stay bolts, rivets, etc. The slip, which con- 
tains a clause relating to working margins on the di- 
mensione of bars below 14 in. in diameter and bars of 
1} in. diameter and over, should be added to specifi- 
cations Nos. 12 and 12a. Copies of the slip, the refer- 
ence number of which is P D 158, may be obtained on 
application to the Institution, enclosing a stamped 
addressed envelope. 

Portable Chemical Fire Extinguishers.—Another ad- 
dendum slip, recently issued, relates to B.S. No. 138- 
1935, which covers portable chemical fire extinguishers. 
This is a war-time amendment providing for the use of 
steel, in place of brass, in the manufacture of the acid- 
bottle cage. It is specified, however, that the cage, in 

cases, shall be coated with lead and/or tin alloy. 
The reference number of the slip is P D 157 and it, too, 
may be obtained gratis on application, enclosing a 
stamped addressed envelope. 

Bronze Oil-Retaining Bearings.—A war-emergency 
Standard Specification, prepared by the Ministry of 
Supply in collaboration with the British Standards 
Institution, covers the dimensions of bronze oil-retaining 
bearings such as those sold under the trade names of 
Compo, Oilite and Reservoil, manufactured, respec- 
tively, by Bound Brook Bearings (G.B.), Limited ; 
Manganese Bronze and Brass Company, Limited ; and 
Morgan Crucible Company, Limited. The primary 
object underlying the preparation of the specification 
(B.S. No. 1131-1943) is to bring about a simplification 
in the variety of types and sizes of bearings, and so to 
facilitate more rapid and economic production by con- 
centrating the supply and the demand on a simplified 
range of standard sizes. The new specification covers 
plain cylindrical-type bearings, the nominal bore of 
which ranges from 4 in. to 2} in., and the nominal 
outside diameter from 4 to 3 in. Various alternative 
standard lengths are established in the schedule and 
the appropriate limits for the bore of the housing, into 
which the bearing is to be assembled, are given. Each 
size and length of standard bearing has been given a 
specific reference number for convenience in general 
communications and when ordering. Further specifica- 
tions are to be issued at a later date for flanged bearings 
and thrust washers. [Price 2s., postage included.] 





BOOKS RECEIVED. 


Tnited States Geological Survey. Water-Supply Paper 

/ No. 904. Surface Water Supply of the United States, 

1940. Part 14. Pacific Slope Basins in Oregon and 

Lower Columbia River Basin. Washington: Super- 
intendent of Documents. [Price 30 cents.) 

Australia. The Sydney County Council. The Annual 
Report of the General Manager of the Sydney County 
Council for the Year 1942. Queen Victoria Building, 
Sydney : The General Manager of the Sydney County 
Council. 


/ Materials and Structures. Report BMS 100. Relative 
Slipperiness of Floor and Deck Surfaces. By P. A. 
SIGLER. Washington: Superintendent of Documents. 
[Price 10 cents.) 

Yesterday's Impossibilities. By HaMisH MACHUISDEAN. 
16, Keystone Quadrant, Milngavie, Dumbartonshire, 
Scotland: Fraser, Edward and Company. [Price 3s.] 

Thorpe’s Dictionary of Applied Chemistry. By the late 
Sm JOcELYN Fre_p THorre and Dr. M. A. WHITELEY. 
Fourth edition, revised and enlarged. Volume VI. 
Glau. to-Inv. With an index to volumes I to VI, by Dr. 
J. N. Gotpsmira. London: Longmans, Green and 
Company, Limited, 43, Albert-drive, Wandsworth, 
S.W.19. [Price 80s. net.] 

Integral Accounting. An Authentic Treatise on the Inte- 
gration of Cost Accounting and Normal Accounting. By 
JoserH SERMON. London: Gee and Company 
(Publishers), Limited, City Library, 27-28, Basinghall- 
street, E.C.2. [Price 25s. net.] 

Electric Arc Welding Manual. Volume I. Equipment. 
Hertford-road, Waltham Cross, Herts.: Murex Weld- 
ing Processes, Limited. 

The Forest Research Institute, Dehra Dun, India. Indian 
Forest (Utilisation) Bulletin No. 120. (New Serics.) 
Studies in Permeability. Part 1. <A Preliminary Note 
on the Permeability of Wood and Other Materials to Air. 
By D. NARAYANAMURTI and A. PURUSHOTHAM. Dehra 
Dun, U.P., India: The Utilisation Officer, The Forest 
Research Institute. [Price 6 annas or 7d.) 
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PERSONAL. 


Sm Pump Hawtpr, hitherto vice-chairman of the 
West of England Steam Ship Owners’ Protection and 
Indemnity Association, Limited, has been elected chair. 
man in succession to the late Simm MARCH TURNBULL, who, 
as stated on page 305, anle, died on October 11. 


Sm WiLLiaM Y. DARLING has been elected a director of 
Messrs. Bruce Peebles and Company, Limited, Edinburgh. 


Mr. J. T. HOLEy, naval architect at the shipyard of 
Messrs. William Doxford and Sons, Limited, Sunderland. 
has retired. Mr. Holey joined the firm in 1882 as a 
shipyard apprentice. 


Mr. C. D. Gres, O.B.E., M.E., M.I.Mech.E., Director 
General of Weapons and Instruments Production, 
Ministry of Supply, has been appointed Director Genera) 
of Fighting Vehicles (Research and Development), and a 
member of the Tank Board. 


Mr. H. N. Henry, B.Sc., A.R.T.C., A.M.I.Mech.!.. 
A.M.LE.E., has taken up the position of Head of the 
Department of Mechanical and Electrical Engineering in 
the Technical College, Coatbridge, Lanarkshire. 


Mr. A. M. Norton, M.I.Mech.E., has been appointed 
chief plant engineer to Messrs. Foster Brothers, Limited, 


Wednesbury. 
Mr. H. L. Pree, M.C., M.I.Mech.E., M.I.Mar.E., who 
has been Chief Engineer to the Coal Utilisation Council 


since its inception, has been seconded to the Ministry 
of Fuel and Power and has been appointed chief fuel 
engineer. 

Mr. Jonn P. R. Maup, C.B.E., Master of Birkbeck 
College, University of London, since 1939, has relin- 
quished that position and has been co-opted as a Governor 
of the College. His successor is Proressor H. Gorpon 
Jackson, D.Sc. 


Mr. H. R. Trost, B.Sc., M.I.Mech.E., has left the 
Airscrew Company, Limited, to become managing director 
of the Redwing Aircraft Company, Limited, and of this 
firm’s associated concern, Fairfield Aviation, Limited. 

Mr. H. E. Tavucnert, A.M.I.Mech.E., A.M.1.Prod.E., 
formerly managing director of Messrs. Henry Pels and 
Company, Limited, who joined Venner Time Switches, 
Limited, over a year ago in an advisory capacity, has 
recently been entrusted withthe management of their 
No. 2 Factory. 

Mr. H. H. Hoitmes, at present Regional Controller, 
Eastern Region, Ministry of Fuel and Power, has been 
appointed Director of Services at Headquarters, in 
succession to Mr. J. INNEs, C.B., who, as announced on 
page 268, ante, has been made Director of Open-Cast 
Coal. 

Messrs. MITCHELL ENGINEERING, LIMITED, inform us 
that, in future, all civil-engineering and building work 
will be carried out by them under the name of THE 
MITCHELL CONSTRUCTION COMPANY, 1, Bedford-square, 
London, W.C.1, and 27, The Broadway, Peterborough. 

Mr. NORMAN BuRKE, A.M.1.Mech.E., M.I.Mar.E., 
and Mr. Cuartes E. H. Eckerstey, A.M.I.Mech.E., 
have been elected to the board of Messrs. James Howden 
and Company, Limited, Glasgow. 

Mr. FREDERICK WILIs has been appointed solicitor 
and secretary to the Federation of British Rubber and 
Allied Manufacturers’ Associations. 

THE PowER-GAS CORPORATION, LIMITED, Stockton-on- 
Tees, have acquired rights from the ELLERNAN COMPANY, 
Utah, U.S.A., for the manufacture and supply of their 
patented vertical lime kiln, suitable for the calcination 
of small limestone ranging from } in. to ¢ in. in size, in 
unite, each having an output of 5 tons of lime per day of 
24 hours. 





INSTITUTION OF LOCOMOTIVE ENGINEERS.-—The Council 
of the Institution of Locomotive Engineers have arranged 
to hold a luncheon at the Connaught Rooms, Great 
Queen-street, Kingsway, London, W.C.2, on Friday, 
November 5, at 1 p.m. A reception by the President, 
Mr. O. V. 8. Bulleid, will commence at 12.15 p.m. Par- 
ticulars regarding the function may be obtained from the 
secretary, 10, Park Hill Court, East Croydon. 





ASSOCIATION OF AUSTRIAN ENGINEERS IN GREAT 
Brirain.—At a meeting of the Association of Austrian 
Engineers, Chemists and Scientific Workers in Great 
Britain, to be held at 7.15 p.m., on Monday, November 15, 
at the Institution of Structural Engineers, 11, Upper 
Belgrave-street, London, W.1, Dr. O. P. Einerl will 
deliver a lecture in English on “ Present and Future 
Applications of Light Alloys.”” At another meeting of 
the Association, to be held at 7.15 p.m. on Monday, 
November 29, at the Austrian Centre, Swiss Cottage, 69. 
Eton-avenue, London, N.W.3, Mr. J. F. Shipley, M.1.E.E.. 
will speak on “ The Role of Meteorology in Engineering 
Enterprise.”” Further particulars regarding the Associa- 
tion and its activities may be obtained from the honorary 
secretary, Mrs. K. Hilfreich, 133, Hatherley-court, Lon- 
don, W.2. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—-A special campaign is to be 
launched by the South Wales Miners’ Federation through- 
out the coalfield and beyond, in order to explain to the 
miners and the public what the miners’ leaders feel 
about the present position of the industry and its relation 
to the State. The Miners’ Federation of Great Britain 
is also to be pressed to organise a campaign on a nation- 
wide scale for the purpose. It has been stated that the 
miners’ case was never properly given in the House of 
Commons during the recent two-day debate and the 
men’s proposals to the Government were not dealt with. 
The miners had not asked for nationalisation, but that 
the industry should be controlled by the State for the 
duration of the war. It was stated that the extra miners 
needed to secure the additional output wanted by the 
Government could not be got without an all-round 
improvement in the wages and conditions of work of the 
miners. Supplies of all but the lowest grades were very 
scarce on the Welsh steam-coal market last week. Conse- 
quently, in spite of a brisk demand, only a small volume 
of business could be negotiated. As a rule producers 
hold well-filled order books for some months to come, and 
the general tone as a result was very firm. Export 
business was chiefly confined to the priority users, for 
whom allocations of some of the best sorts are being 
made. Neutral customers are anxious to obtain supplies 
and are willing to take the inferiors that are all sellers 
have to offer. The large sorts were well sold forward 
ind, with an active demand, are firm. Producers have 
sold almost the whole of their potential productions of 
the sized classes for some months ahead and a strong 
tone ruled. The bituminous smalls were also difficult to 
secure, and were well upheld. The best dry steam smalls 
were active and firm, but the inferiors were plentiful and 
dull. The home demand for cokes and patent fuel was 
wtive. 

Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
the tin-plate industry continues quiet although a slight 
improvement has taken place in the business passing in 
tin-plates and unassorted tin-plate base uncoated plates. 
The condition of the steel-sheet industry remains un- 
changed ; the demand continues steady but the works 
have so much work on hand that new orders are not 
easily placed. The iron and steel scrap market is quieter. 
The prices of iron and steel commodities are as follows :-— 
Standard quality coke tin-plates, per box of 108 Ib., con- 
taining 112 plates, measuring 20 in. by 14 in., 298. 9d., 
f.o.r. at makers’ works, for home consumption, and 
30s. 9d. f.0.b., for export. Tin-plates carrying heavier 
coatings, 30s. and 30s. 44d., per box f.o.r., for home 
consumption. Galvanised corrugated steel sheets, No. 
24 gauge, in bundles, 26/1. 2s. 6d., and steel-sheet and tin- 
plate bars, 121. 2s. 6d., all per ton and delivered. Welsh 
hematite pig fron, 61. 14s. and Welsh basic pig iron 
6l. Os. 6d., both per ton delivered and both subject to 
a rebate of 5s. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—The change over in various items 
of production at present taking place has eased the situa- 
tion temporarily, but there is no reduction in output. 
The tube-making industry could accept more orders, 
but sheetmakers and boilermakers are working to full 
capacity. There is still a heavy demand for plates for 
shipbuilding and other trades. Semies from home sources 
are in better supply and re-rollers are busily employed. 
There has been some discussion on rail charges, concern- 
ing the small margins left for re-rollers when a long rail 
journey is unavoidable. The question of flat rates for 
rail carriage is now being considered. The Scottish 
industrial area, however, is fairly concentrated and it is 
thought that the present rail charges would be lower 
than those which might be proposed as flat rates. There 
is no alteration in market prices which are as follows :— 
Boiler plates, 171. 12s. 6d. ; ship plates, 161. 3s. ; sections, 
15l. 88.; medium plates, 4 in. and thicker, rolled in 
sheet mills, 217. 15s.; black-steel sheets, No. 24 gauge, 
221. 158.; and galvanised corrugated sheets, No. 24 
gauge, 261. 2s. 6d., all per ton for home delivery. 


Malleable-Iron Trade.—There no outstanding 
feature in the malleable-iron trade and prices show no 
change. They are as follows :—Crown bars, 151. 12s. 6d. ; 
No. 3 bars, 131. 12s. 6d.; No. 4 bars, 131. 17s. 6d.; and 
re-rolled steel bars, 171. 15s., all per ton for home delivery. 


Scottish Pig-Iron Trade.—Business remains brisk in 
the Scottish pig-iron trade and supplies of raw materials 
are good. The market quotations are as follows :— 
Hematite, 61. 18s. 6d. per ton ; basic iron, 61. 0s. 6d. per 
ton, both delivered at the steelworks; foundry iron 
No. 1, 61. 58. 6d. per ton; and No. 3, 61. 3s. per ton, both 


is 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


General Situation.—The supply of one or two commo- 
dities has overtaken the demand, but iron and steel pro- 
ducers are generally well sold and their disinclination to 
accept further extensive orders confines new business to 
moderate transactions. While increasing imports of 
overseas iron ores is most welcome, consumers state that 
the parcels coming to hand are inferior to pre-war 
material, but improvement in quality is confidently 
expected as ore that has been stored is cleared and normal 
conditions at the mines are restored. The total supply 
of pig iron is ample for all purposes, though consumers 
have still to accept qualities other than those they have 
been accustomed to use. The deliveries of semi-finished 
and finished iron and steel are satisfactory. 

Hematite and Low-Phosphorus Iron.—The position in 
the hematite branch of trade is still tight but the likeli- 
hood of an increase in the limited make is stronger. 
Larger supplies of a quality of ore required would be 
quickly followed by an increase in output and the 
delivery of better class material from Mediterranean ports 
is expected. The distribution of various grades of low- 
phosphorus iron is on an improved scale but still Zalls 
short of requirements. Continued rationing of authorised 
consumers of hematite and low-phosphorus iron is 
essential ; substitutes have to be used as much as possible. 

Manufactured Iron and Steel.—The increased makes of 
sheet bars permits the use of home-produced semi- 
finished iron and steel without drawing on the stocks of 
imported bars. Manufactured-iron firms are turning out 
a heavy tonnage and have good contracts to execute. 
The continued demand for special and alloy steels to meet 
the requirements of the munitions, armament and air- 
craft works is taxing the sources of supply. Attention 
centres largely on the efforts made to deal with the 


| unprecedented demand for steel plates and sheets, still 


larger outputs of which are needed. The demands of the 
shipbuilders absorbs a great deal of the output but 
maximum deliveries of tank, boiler and armour plates 
are still required. Heavy joists are in only moderate 
request and the makers have little work on hand, but 
specifications for light and medium sections will keep 
the producing plants busy for some months. Rails, pit 
props and colliery roofings continue in strong request. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—There is a strong demand for the raw 
materials of the steel trades, and this is particularly note- 
worthy in the basic-steel section, which has been so very 
busy for a long time, and is likely to continue so, that 
bigger deliveries of scrap materials for re-melting have 
become essential. All the melting furnaces are working 
at full capacity in this section and the demands are so 
heavy from associated departments that continuous pro- 
duction is essential. The Siemens acid-steel melting 
plants also are meeting heavier demands. The change- 
over to different types of products for the war effort has 
been virtually completed. Steel and engineering depart- 
ments that cater for the coal-mining industry are very 
busy. An idea of the progress made in the design of 
power-cutting and power-loading machinery is afforded 
by an exhibition arranged by the Ministry of Fuel and 
Power at the Mines Department of Sheffield University. 





The leatest types of American and British machines have 
attracted a good deal of attention from mining and other 
engineers and colliery representatives from all. parts of 
the coalfields of the Midlands. Makers of a variety of 
steel products, machinery parts, machine knives, agricul- 
tural blades, wire ropes, horse and mule shoes have been 
adding appreciably to their order books during the 
Autumn visits of their representatives to various parts of 
the country, and in many cases have sufficient orders in 








on trucks at makers’ yards. 





hand to absorb any capacity and material that they can 
spare from the manufacture of semi-essential products 
for many months to come. The tone is healthy, and 
improves as raw materials become more readily available. 


South Yorkshire Coal Trade.—Coal production in South 
Yorkshire has been hampered again as a result of a strike 
of about 2,000 miners at Harworth Main because of dis- 
satisfaction with the tonnage-rate for conveyor workers 
for washed coal. Outputs had begun to improve a little 
in the coalfield as a result of many propaganda speeches 
in all parts of the district. The demand for coal is still 
very strong and has been strengthend by the advance of 
the season and the necessity to build up stocks for the 
winter. Best South Yorkshire hards are heavily ear- 
marked and there is none to spare for other than priority 
users. All washed and graded steams are taken for 
essential industries as soon as they become available, 
and a much larger tonnage could be disposed of. There 
is a strong call for best washed smalls, and for both rough 
and nutty slacks. Washery fines are finding readier 





outlets for boiler firing. Good supplies of outcrop coal 
are being supplied to essential and non-essential users. 








NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF CIVIL ENGINEERS.—Yorkshire Associa- 
tion: Saturday, October 30, 2.30 p.m., The Royal 
Victoria Station Hotel, Sheffield. ‘“‘ Remedial Works in 
Connection with the Waldershelf Slip, Broomhead Reser- 
voir,” by Mr. L. Bendelow. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
October 30, 2.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. “The Handling of Goods Traffic: Some 
War-Time Puzzles and Solutions,” by Mr. E. G. Garstang. 

INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section: Saturday, October 30, 3.30 p.m., 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
*“ Automobile Drawing Office Practice,”’ by Mr. E. W. J. 
Trillo. North-Eastern Branch: Monday, November 1, 
6 p.m., The Mining Institute, Neville Hall, Newcastle- 
upon-Tyne. Presidential Address: ‘‘ Remember the 
Past and Look to the Future,”’ by Professor F. OC. Lea. 
North-Western Branch: Friday, November 5, 6.45 p.m., 
The Engineers’ Club, Albert-square, Manchester. Joint 
Meeting with the Manufacture Group. Discussion : 
“Cemented-Carbide Cutting Tools,” to be opened by 
Dr. Raine and Dr. R. N. Arnold. 

IRON AND STEEL INSTITUTE.—Saturday, October 30, 
6 p.m., The Newport Technical College, Newport. Joint 
Meeting with THE NEWPORT AND DISTRICT METALLURGI- 
cAL Society. ‘“ The Yield Point in Steel,” by Principal 
C. A. Edwards, Mr. D. L. Phillips, and Mr. Y. H. Liu. 

INSTITUTION OF PRODUCTION ENGINEERS.—Luton and 
District Section: Sunday, October 31, 10 a.m., Luton 
Library, George-street, Luton. ‘“‘ Metal Spraying,’ by 
Mr. W. E. Ballard. Sheffield Section: Monday, Novem- 


ber 1, 6.30 p.m., The Victoria Hotel, Sheffield. Discussion 
on “ The Pros and Cons of Works Joint Production 
Committees.”” Coventry Graduate Section: Monday, 


November 1, 6.45 p.m., The Coventry Technical College, 
Coventry. “Car Planning Principles Applied to Air- 
Frame Production,” by Mr. B. G. L. Jackman. Man- 
chester Section : Wednesday, November 3, 7.15 p.m., The 
College of Technology, Manchester. ‘“‘ The Advantages 
of Using Plastics,’”” by Mr. H. W. J. Inshaw. Coventry 
Section: Friday, November 5, 6.45 p.m., The Coventry 
Technical College, Coventry. ‘‘ Powder Metallurgy,” by 
Dr. W. D. Jones. Yorkshire Graduate Section: Satur- 
day, November 6, 2.30 p.m., The Great Northern Hotel, 
Leeds. “ Plastics,”’ by Mr. C. R. Williams. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Mersey and 
North Wales (Liverpool) Centre: Monday, November 1, 
5 p.m., Liverpool Royal Institution, Colquitt-street, 
Liverpool. ‘ Boiler-House Measurement and Control for 
Efficient Fuel Utilisation,” by Messrs. G. H. Barker and 
A. L. Hancock. South Midland Centre: Monday, 
November 1, 6 p.m., The James Watt Memorial Institute, 
Birmingham. ‘“‘ The High-Pressure Gas-Filled Cable,” 
by Messrs. C. J. Beaver and E. L. Davey. North-Midland 
Centre: Tuesday, November 2, 6 p.m., The Great 
Northern Hotel, Wellington-street, Leeds. “‘ Air-Blast 
Circuit Breakers,”” by Mr. A. R. Blandford. Wireless 
Section: Wednesday, November 3, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. “‘ Wave Guides in 
Electrical Communication,” by Mr. J. Kemp. JIJnstitu- 
tion: Thursday, November 4, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Joint Meeting with THE 
INSTITUTION OF MECHANICAL ENGINEERS. (i) “ Bonded 
Deposits on Economiser Heating Surfaces,’ by Messrs. 
J. R. Rylands and J. R. Jenkinson. (ii) ‘‘ Causes of High 
Dewpoint Temperatures in Boiler Flue Gases,”’ by Mr. 
W. F. Harlow. North-Western Centre : Saturday, Novem- 
ber 6, 2.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. ‘‘ The High-Pressure Gas-Filled Cable,”’ by 
Messrs. C. J. Beaver and E. L. Davey. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
November 2, 6.30 p.m., 198, West-street, Sheffield. Dis- 
cussion on “‘ Hardenability,”’ to be opened by Mr. T. F. 
Russell, Dr. R. J. Sarjant and Dr. W. Steven. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Graduates’ Section: Tuesday, November 2, 7 p.m., The 
Technical College, Luton. ‘“ Cutting Fluids,” by Mr. H. 
Mason. 

JUNIOR INSTITUTION OF ENGINEERS.— Midland Section: 
Wednesday, November 3, 6.30 p.m., The James Watt 





Memorial Institute, Birmingham. Annual General 
Meeting. Institution: Friday, November 5, 6.30 p.m., 
39, Victoria-street, Westminster, S.W.1. Demonstration : 


“The Synchrophone as an Aid to Post-War Training,” by 
Mr. N. Sandor. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
November 4, 11, Upper Belgrave-street, Westminster, 
S.W.1. 5.25 p.m., Business Meeting for Corporate 
Members only. 5.30 p.m., Ordinary Meeting. Address 
on “The Work and Organisation of the Ministry of 
Works,”’ by Mr. George Hicks. 
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RAPID TEST FOR MOLYBDENUM 
IN STEEL. 


Deralts of a newly-developed test for moly bade num 
in steel, comparable in operation with the dimethyl 
glyoxime method for the rapid identification of nickel 
steel, described on page 26, ante, is given by Messrs 
J. A. Duma and W. F. Everett in a recent 
Metals and Alloys. The test, it is pointed out, is 
intended not only for those engaged in sorting scrap, 
but also for the assistance of welders requiring informa- 
tion regarding parts to be repaired in situ. Like the 
glyoxime method for nickel, the test is rapid and 
requires no specialised training or skill, and, if correctly 
carried out, the results are semi-quantitative 
contents of molybdenum as low as 0-15 per cent. can 
be detected. Four reagents are required, namely, a 
solution of 50 cc. of concentrated nitric acid (sp. gr. 
1-42) in 50 cc. of water; hydrochloric acid (sp. gr- 
1-05); a solution of stannous chloride obtained by 
dissolving 25 grammes of stannous chloride in 35 ce. of | 
concentrated hydrochloric acid and diluting to 100 ce. 
by adding cold distilled water; and a solution of 
5 grammes of sodium thiocyanate in 95 cc. of distilled 
water. The stannous chloride solution should be kept 
in a dark bottle and a few shavings of metallic tin added 
to prevent the solution from oxidising. 

The procedure of the test is as follows: a small 
area on the steel surface is cleaned and on it is placed 
one drop of the 1 : 1 nitric acid, allowing it to react for 
some 10 seconds to 15 seconds. One or two drops of the 
hydrochloric acid are then added and the solution 
transferred on to a piece of filter paper by means of a 
capillary pipette. The moist spot on the filter paper 
is then covered with a drop or two of the stannous 
chloride solution. At this stage the spot should be 
colourless. When, however, one drop of the sodium 
thiocyanate solution is added a pink ring will indicate 
the presence of molybdenum. The pink coloration 
develops first around the edges of the spot, and is faint 
when it is wet but becomes more pronounced as the 
spot dries. With a little practice, the operator will be 
able to give a rough estimation of the percentage of 
molybdenum present. 


issue of 


Moreover, 





STANDARDISATION OF TRACTION 


Committee on Overhead 


PILLARS.—The Joint | 
Equipment for Tramways and 

Trolley "Bus Systems of the Municipal Passenger Trans- 

port the Public Transport Association | 
has recently issued a pamphlet entitled “‘ Recommenda- | 
tions for the Design and Construction of Traction Pillars.” | 
These recommendations, it is pointed out, have 


Association and 


been | 
devised with the object of providing operators and manu- 
facturers with a broad measure of standardisation. No 
standards have existed in the past and manufacturers | 
have therefore been called upon to supply a wide variety | 
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Fie. 12. Parts or CENTRE SECTION OF 


reasonable variations in design and construction to b 
made, within the measure of standardisation indicated. 
' to suit local needs. Copies of the pamphlet, price 2s. 6d. 
postage included, are obtainable from Mr. C. B. Clapham 


of types and arrangements to meet the preferences of 
individual operators and consulting engineers. | 
ciated with the pamphlet are three large-scale blue-prints 
showing sectional of the feeder or section 


Asso- 


elevations 


pillar, details of the pillar panel, switches and switch | B.Se., A.M.I.Mech.E., A.M.Inst.T., general secretary, 
| links, anda schematic diagram of alternative connections Municipal Passenger Transport Association, Aldwyc! 
to suit different purposes. While these conform to the House, Aldwych, London, W.C.2. The prices of the j 





ecommendations it is emphasised that they allow for | accompanying drawings may be obtained on application. 
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SCIENCE AND INDUSTRY. 


Ir there any substance in the traditional 
reliance upon smoke as evidence of fire, post-war 
British industry is likely to be organised upon such 
a scientific basis as was never imagined before the | 
No doubt, some such development would | 


is 


Department of Scientific and 


obvious results in making industry research-minded ; 
but the rate of development was still relatively 
slow when war broke out in September, 1939, and, 
in the absence of the urge that only war appears 


a much keener appreciation of the value of research 


of the National Physical Laboratory afforded some 
ndency of many leading 


in general, it is probably true to say, was only 


ment that science was able to offer. 
The pre-war period of re-armament, with its 
accompanying realisation of the extent to which 


much equipment that was essential, opened many 
industrial eyes; and the spate of exhortations in 
favour of science and research which has since been 
poured out has undoubtedly produced a considerable 
effect. In fact, there is some reason now to wonder 
whether those who are still busily elaborating this 
theme are not sometimes preaching to the con- 
verted ; but the flood shows no signs of dimirfishing. 
Within the past few weeks, in addition to the many 
references to the subject in the presidential addresses 
to various technical institutions, there have been 
issued a well-reasoned pamphlet (Industrial Re- 
search ; Whatit Means to British Industry) written 
by Sir Harold Hartley, F.R.S., vice-president and 
Director of Research of the Londou Midland and 


| systematic study. 





circulated by the Federation of British Industries 
(which is also distributing Sir Harold Hartley’s 
brochure) and a long report drawn up by the sub- 


3 | committee of the Parliamentary and Scientific Com- 


mittee and submitted to the Lord President of the 
Council and various Ministers concerned with the dis- 
semination and application of scientific knowledge. 
The organisations mentioned are by no means the 
only bodies that have interested themselves in the 
subject, but they are particularly important because 
of their extensive contacts among industrial execu- 
tives ; and Sir Harold Hartley’s opinions should carry 
particular weight because of the first-hand experience 
he has had of the benefits of carefully-directed 
research in actual practice. There is valuable con- 
firmation of his views, if this is really necessary, in 
Professor F. C. Lea’s presidential address to the 
Institution of Mechanical Engineers, which we com- 
mence to reprint on page 355 of this issue. There 
is a close parallel, too, in many of the views ex- 
pressed in the article ‘‘ Research: A General Sur- 
vey,” by Mr. O. W. Roskill, now appearing in 
ENGINEERING ; the MS of which, we might men- 
tion, was in our hands before the publication of 





;| either of the above pamphlets. 


Sir Harold Hartley lays timely stress upon the 
necessity to use every possible means to promote the 
recovery of British industry after the war. “ In 
the Nineteenth Century,” he points out, “ our 
natural genius and craftsmanship gave us industrial 
supremacy, but we were then cultivating a virgin 
field and, until the close of the century, we had few 
competitors. Now the position is very different, 
not only because of the growth of industry abroad, 
but because the easy inventions and obvious 
developments have already been made. Nature 
now only yields her further secrets as a result of 
much more prolonged and careful searching. Hap- 
| hazard enquiry must be replaced by organised and 
Only research can refashion 
existing industries effectively and create new ones. 
‘ There is no reason why the post-war pro- 
blems of industry should not be solved by scientific 
research, provided it is adequately supported.” As 
instances of what is being done already, he lists the 
24 research associations now functioning in the 
interests of particular trades; and he urges that 
every firm should have at least one member of its 
staff who can appreciate and apply the work of 
the relative association, and that “‘ such men should 
be accorded a status which will ensure their voices 
being heard.” 

The pamphlet issued by the Federation of British 
Industries is the report of the Industrial Research 
Committee which was appointed in November, 1942, 
under the chairmanship of Sir William Larke, K.B.E. 
The Committee preface their recommendations by 
pointing out that research and technical develop- 
ment by industry are a natural growth from the 
former activities of individuals in the sphere of 
fundamental discovery and the formulation of 
scientific knowledge, and express the opinion that, 
great as has heen the importance cf research in the 
past, it has a still greater part to play in the future, 
from a national point of view. They recognise the 
fact that “‘ every industry and firm does not provide 
an equal opportunity for the application of research,” 
but add that “‘no industry can maintain progress 
without it.” Ideally, they consider, every industrial 
unit should maintain its own research department, 
“since the most profitable research is that carried 
out by the individual firm in its own laboratories ”’ ; 
but this is not possible at present throughout indus- 
try as a whole and they recommend, therefore, that 
every manufacturing firm should first ensure that it 
is contributing adequately to research on its par- 
ticular problems and, if it cannot maintain its own 
research department, should “‘ entrust one or more 
suitably qualified individuals with the responsibility 
for keeping constantly under review the application 
of research to its activities”. Research associa- 
tions should be supported liberally, though it must 
be realised that their purpose should be to further 
the interests of the industry as a whole rather than 
to act as a substitute for an individual research 
department. 

The Committee’s second recommendation is that 
firms in industries which have collective research 
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are making the most effective contribution possible 
to furthering the work of their association; the 
financial statements of the existing associations, they 
suggest, rather indicate that, in many cases, the 
respective industries fail to appreciate the benefits 
to be derived from participation in collective 
research. Over industry as a whole, in the Com- 
mittee’s opinion, there is room for the creation of 
further co-operative research machinery; and the 
third recommendation in the report is that every 
industry not already so provided should set up a 
research committee and take steps to create and 
maintain a fund for this purpose, arranging to dis- 
tribute the financial burden among the constituent 
concerns in proportion to their interest in the indus- 
try. The committee would have the duty of decid- 
ing whether the research needs of the industry were 
such as to warrant the establishment of a research 
association or whether research problems could be 
adequately dealt with through, for example, univer- 
sity research laboratories. 

The report comments that the policy of the 
Department of Scientific and Industrial Research, 
in respect of grants, has tended to be somewhat 
restrictive, and, as a fourth recommendation, 
suggests that the Department should make the 
widest possible use of the powers which it possesses, 
and that financial provision should be made from 
public funds to enable such support to be continued 
and increased indefinitely as a permanent feature of 
the national economy, while leaving to the industries 
concerned the main responsibility for programmes 
and policy. The grants should be extended to cover 
capital expenditure, and individual companies 
should be eligible to receive contributions. This 
would require the allocation to the Department of 
additional funds, and, accordingly, the fifth recom- 
mendation is that the Government should allocate 
annually at least 1,000,000/. for the maintenance 
and expansion of the Department’s activities. A 
number of suggestions are made for the encourage- 
ment of research generally, including an endorse- 
ment of the principle that all expenditure on re- 
search and development should be chargeable against 
revenue, for taxation purposes, “either immediately 
or over the commercial life of any asset created.” 

Finally, “in order to provide the means whereby 
the overriding necessity of research can be con- 


tinuously stressed,” the recommendation is made | 


that a Bureau of Industrial Research should be 
established in the immediate future, national in 
scope and entirely objective in its activities,” though 
supported financially by the public or private 
research organisations concerned; and that the 
Bureau should publish a year-book, and perhaps 
advise firms whether their problems require scien- 
tific investigation. 


The proposals put forward by the Parliamentary | 


and Scientific Committee are concerned primarily 
with the place of the universities in relation to 
post-war research, the possible advantages to 
industry being implied rather than explicit. The 
committee concern themselves particularly with the 
training of research personnel, recommending, inter 
alia, a considerable increase in the number, value 
and scope of the post-graduate grants awarded by | 
the D.S.I.R., and the establishment of more post- 
doctoral fellowships. They envisage a great expan- | 
sion of the universities and technical colleges— | 
perhaps even the establishment of new universities, | 
a step which seems hardly necessary in a country | 
of the size of Great Britain—and the continuance of | 
State bursaries and engineering cadetships after | 
the war, developed to cover sciences not hitherto | 
included. Obviously, if the field of industrial | 
research is to be extended as urged by Sir Harold 
Hartley and the F.B.I. committee, a considerable 
burden will be placed on the universities to train | 
the requisite scientific personnel; but, even if | 
industry does become wholeheartedly research- 
minded, years must elapse before the intentions can 
be translated into action, and it seems probable | 
that the existing organisation for scientific educa- 
tion, which has risen so well to the unexpected and 
unexampled needs of ‘his war, will be capable of | 
meeting the needs of peace also, if its equipment is | 
kept well up to date, without incurring such a 
drastic and disturbing reconstruction as is suggested 
by the Parliamentary and Scientific Committee. 


| 














CODES OF PRACTICE. 


ALTHOUGH, in a broad sense, building is just as 
much a manufacturing industry as the construction 
of motor cars, the conditions in which it is carried 
out are widely different. What are usually meant 
by the expression ‘ manufacturing industries ” are, 
in general, fairly closely-knit trades conducted by 
firms having a general knowledge of the whole field 
with which they are concerned and in a position 
to keep in touch with the progress in technique in 
their sphere of activity. Building, on the other 
hand (particularly house building), is carried out 
by widely-scattered firms and individuals having no 
inter-relation one to the other. It is no doubt as a 
result of this state of affairs that those who “ manu- 
facture’ houses usually have to conduct their opera- 
tions in terms of mandatory by-laws. Makers of 
machines and appliances may, at times, have to con- 
form to some class of Government regulation, but 
compared with builders they have a free hand to 
design and construct their products as they will. 

It was probably with a view to the guidance and 
instruction of the small and unorganised units of 
the building industry, the operations of which are 
expected to constitute one of the main activities of 
the country for many years after the war, that the 
Ministry of Works and Planning initiated the 
establishment of the Codes of Practice Committee, 
in September, 1942. This committee consists of 
nominees of the principal technical institutions, the 
British Standards Institution, and the Building 
Industries National Council, together with assessor 
members nominated by certain Government depart- 
ments. Sir Clement Hindley is the chairman of the 
committee, the terms of reference of which are, 
“ To direct the preparation of Codes of Practice for 
civil engineering, public works, building and con- 
structional work.” It is stated that the Committee 
is not to be looked upon as a committee of the 
Ministry of Works, of which it is independent. It 
may be noted, however, that there are 20 assessor 
members appointed by various Government organisa- 
tions, against 25 appointed by the other bodies con- 
cerned. In most cases, the secretaries of the various 
| institutions also appear in the list of members. The 
function of the assessor members does not appear to 
| be defined either in the First Report of the Com- 





| mittee which was published last March, or in the 
| Second Report* published on the 18th inst. 

Codes of Practice of various kinds have been in 
|existence for many years. One of the earliest and 
| best known is the Regulations for the Electrical 
| Equipment of Buildings, published by the Institution 
|of Electrical Engineers in 1882, and many times 
| revised since that date. These regulations are, and 
| were intended to be, a guide to good practice. They 
| have no legal authority, the Institution of Electrical 
| Engineers not being a body competent to impose 
legal restrictions on the activities of electrical 
practitioners. If, however, the regulations are in- 
corporated in a contract between two parties they 
become authoritative as far as that particular 
matter is concerned. Codes of Practice, such as 
these regulations, are also frequently adopted as, or 
form the basis of, enforceable by-laws. An example 
of this is furnished by the London County Council 
by-laws covering structural-steel construction. These 
are based on the recommendations, or code of prac- 
tice, contained in the report of the Steel Structures 
Research Committee of the Department of Scientific 
and Industrial Research. 

The advantage of a Code of Practice compared 
with by-laws, which constitute what are known in 
the United States as “ police-power regulations,” 
is that it can be much wider and more detailed and 
ean deal more fully with alternative methods of 
attaining anend. The drawing up of by-laws, which 
are.necessarily specific, in such a way that they shall 
not hamper progress made possible by the develop- 
ment of new methods is not an easy matter, and is 
not always successfully achieved. 

There will be no question about any interference 
with legitimate development as a result of the 
activities of the Codes of Practice Committee. The 





* Ministry of Works, Codes of Practice Committee. 
Second Report. September, 1943: H.M. Stationery 


codes which it is to prepare will be informative, 
not mandatory, but that is not to say that some 
of them may not ultimately be found to form the 
basis of official regulations. It will be seen from the 
terms of reference of the committee that its activities 
are to range over the whole field of civil engineering. 
It may be that some day it will turn its attention to 
such matters as the construction of harbour works 
and dams, but for the present it will clearly have 
enough to do to cover the wide field represented by 
what is usually known as “ building.” It is inter- 
preting that field in a wide sense and sub-committees 
have been appointed to deal with such matters as 
heating, ventilating and air-conditioning ; sanita- 
tion, drainage and refuse disposal ; water supply ; 
and lighting, power, refrigeration and telecommuni- 
cations. To this considerable list must be added 
the various sub-committees dealing with aspects of 
building proper. These are concerned with founda- 
tions, external walls, roof coverings, internal 
walls and partitions, finishing processes, and various 
other aspects of the matter. 

This ambitious programme is as yet in an early 
stage and may be expected to take many years to 
bring to full fruition. The more urgent aspects of 
the matter from the point of view of the ordinary 
builder are, however, likely to be dealt with promptly, 
and it is hoped to publish the first codes in the early 
part of next year. The committee is confining 
its present activities mainly to codes directly 
applicable to houses and schools, these being the 
type of structure on which most activity is likely 
to be displayed in the immediate post-war years 
and also those on which the guidance furnished by 
the codes is likely to be most useful. The field to 
be covered is being divided into three classes, which 
are defined as the “ carcase series,’ the “* finishing 
series,” and the “installation series.” The car- 
case series covers the main elements of the 
building (foundations, walls, roof) and is the aspect 
of the subject to which most existing by-laws apply. 
The finishing series covers wall, floor and ceiling 
finish and decoration, and will no doubt deal with 
such problems as the cracking and discolouring of 
plaster. The installation series concerns lighting, 
heating, sanitation and similar services. 

To what extent the labours of the committee will 
ultimately prove of value in the spheres of civil 
engineering and public works, time alone can show, 
but the Classification Code which is in preparation 
may have a wide sphere of usefulness. The Classi- 
fication Code is intended to cover “ independent 
requirements ” of a building,.which are not affected 
by methods of construction or type of equipment 
installed. Examples of these “ independent require- 
ments’ are precautions against noise, precautions 
against fire, weather protection and corrosion. 
Authoritative digests of the best information avail- 
able on matters of this kind will probably be wel- 
comed even by the most practical consultant. The 
collection and classification of examples of success- 
ful practice, such as this Classification Code will 
represent, may be of definite value in the more 
purely civil-engineering field, and the codes to be 
prepared on sheet piling, road pavings, etc., will 
certainly be widely consulted. 

The Codes of Practice prepared by the Com- 
mittee are to be published by the British Stand- 
ards Institution, but will not in virtue of that 
fact have British Standards status. A more 
logical procedure would appear to have been the 
constitution of the Codes of Practice Committee as 
a committee of the British Standards Institution. 
It could have consisted of the same members as it 
does at present and would have had the advantage 
of a developed technique in the preparation of 
standards and codes, together with an established 
reputation. No engineer reading the names of the 
members of the committee and its sub-committees 
will doubt the competence of the new body, but 
that does not explain why it was considered desirable 
to establish a new authority in a field which has 
been so admirably covered over many years. That 
the Codes of Practice Committee itself has full 
confidence in the status of the British Standards 
Institution is clearly illustrated by the fact that the 
first Code it has published, CP1-1943, Protection of 
Structures against Lightning, was prepared by the 
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NOTES. 
‘tue LystrrvuTion oF MgcHanicaL ENGINEERS. 


‘ae winter session of the Institution of Mech- 
anical Engineers was opened by a meeting held 
on Friday, October 22, at Storey’s-gate, St. James's 
Park, London, S.W.1, at which the president, 
Professor F. C. Lea, O.B.E., D.Sc., Wh.Sc., de- 
livered his presidential address. The address, for 
which a saying of Pasteur, ““ Remember the Past 
and look to the Future,” was used as the title, 
dealt with a wide range of subjects. Opening with 
a survey of the state of engineering fifty years ago, 
it then traced some of the changes in practice result- 
ing from a study of the mechanics of fluids, the 
theory of similarity and the use of models. Sections 
followed reviewing developments in engineering 
materials, the non-destructive testing of materials 
and the production of alloys by electrical methods, 
after which the position of mechanical engineering 
as a scientific profession, that of engineering educa- 
tion, and the work of research committees were 


discussed. At the conclusion of the address, Mr. 
Harry R. Ricardo, LL.D., B.A., F.R.S., vice- 
president, proposed a vote of thanks. Professor 


Lea, Mr. Ricardo said, had dealt with his subject 
in a comprehensive manner, but his own work in 
engineering development had scarcely been touched 
upon; it must not be forgotten that Professor 
Lea’s contributions had included valuable published 
works on metallurgy and hydraulics. In the 
former field, the President, during the last war, 
had solved a problem in connection with the con- 
struction of light-alloy pistons, which very materi- 
ally improved the position of the aeroplane engine. 
It should be noted also that Professor Lea’s address 
had been written before the publication of the White 
Paper on engineering education and it should be a 
source of satisfaction to him to find that many of 
his ideas were incorporated in that Paper. The 
vote was seconded by Eng. Vice-Admiral Sir George 
Preece, K.C.B., vice-president, and, on being sub- 
mitted to the meeting, was carried by acclamation. 
A brief acknowledgment from Professor Lea ter- 
minated the proceedings. 


WomMEN’s WAGES IN AN Arrcrarr Facrory. 


On page 93 of our issue of July 30, under the 
above title, we referred editorially to a dispute 
that had arisen at a factory, making aircraft com- 
ponents and largely staffed by labour of little or 
no previous industrial experience, regarding the 
wages to be paid to women for doing work on which 
skilled men were also engaged and in receipt of the 
normal “ skilled” rates appropriate to their trade. 
The skilled men were not employed for the purpose 
of doing that work, but occupied their time on it in 
the intervals of carrying out their own special tasks, 
which, though essential to the running of the factory, 
were not sufficient to fill the whole of their working 
week. As the dispute threatened to assume con- 
siderable proportions, an industrial court of inquiry, 
under the presidency of Lord Wark, was appointed 
by the Minister of Labour under the terms of the 
Industrial Courts Act, 1919. The sittings were in 
private, but, we stated, it was possible that a report 
of the proceedings would be published in due course. 
This report has now been issued by H.M. Stationery 
Office in the form of a White Paper (Cmd. 6474: 
price 4d. net), which contains also a number of 
appendices in which are detailed the wages agree- 
ments, etc., bearing upon the matter at issue, 
minutes of meetings of the Works Committee, and 
other particulars given in evidence. The organisa- 
tions directly concerned in the proceedings were the 
Amalgamated Engineering Union and the Transport 
and General Workers’ Union, and the Engineering 
and Allied Employers’ Federation; together, of 
course, with representatives of the firm responsible 
for the management of the factory. The National 
Union of General and Municipal Workers were 
interested also, as some of their women members 
were employed in other factories operated by the 
same firm. In our earlier reference to the dispute, 
we stated that the factory had been specially 
equipped to permit of the employment of women 
having no previous industrial experience—a point 
of importance, as clause 3 (a) of the agreement of 








May 22, 1940, between the Engineering Employers’ 
Federation and the A.E.U., covering the drafting 
into the industry of additional women, to meet 
war-time needs, expressly stated that the agree- 
ment would not affect women “ engaged on work 
commonly performed by women in the industry.” 
We quoted a suggestion that, as the factory had been 
specially laid out to use unskilled labour, many of 
the operations would be of a nature that had not 
existed before. In their conclusions, however, the 
Court found that this contention was not proved ; 
there were, in fact, a number of operations which 
women had performed prior to the agreement of 
May, 1940, and, in respect of some in which women 
had engaged as alternative to men, the agreed rates 
of wages had not been paid. Other operations, 
however, were new, and to these, the Court held, 
neither the normal women’s rate nor the men’s rate 
was applicable where women were employed. The 
Court had not evidence on which to decide appro- 
priate rates, but they recommended that negotia- 
tions should be resumed between the parties to 
arrange a system of grading, and that the rates of 
remuneration should be related, at the lower end 
of the scale, to the women’s rates and, at the upper 
end, to the appropriate rates for skilled men. 


COLLECTION OF AERONAUTICAL MEDALS. 


Thanks to the generosity of an anonymous donor, 
the Royal Aeronautical Society has recently acquired 
a remarkable collection of aeronautical medals. 
They number 300, and were struck to commemorate 
aeronautical events dating from 1714 down to 1941. 
Consequently, the medals furnish an interesting 
insight into the history of aeronautics. Some 
conception of their range may be obtained by 
mentioning a few of the medals. Three of the early 
ones were struck in 1783 to commemorate the ascent 
of the Montgolfier brothers in a hot-air balloon ; 
two others show the first ascent of Lunardi from 
London in 1784, and another the first Dutch aeronaut 
to ascend, from Amsterdam, in 1806. James Sadler, 
the first Englishman to make an ascent, is comme- 
morated in a medal dated 1811. A silver medal 
struck in 1851 shows the ascent of three balloonists, 
each mounted on a horse. Other medals relate to 
ascents made during the siege of Paris in 1870-71, 
and to the exploits of Giffard and other aeronauts. 
a bronze medal of 1896 shows the Andrée Polar 
balloon, and several silver medals of 1901, Santos- 
Dumont’s dirigible. There is a medal of rather more 
recent origin, struck in 1909, commemorating the 
award. of the United States Congress Medal to the 
brothers Wright ; medals showing various Zeppelin, 
Parseval, the R.101, and other airships ; and medals 
commemorating Blériot’s cross-channel flight in 1909 
and the flight of Paulhan from London to Man- 
chester in 1910. Other pieces in the collection 
relate to the flight of Chavez across the Alps in 
1910; the feats of Pégoud, the first airman to “ loop 
the loop”; Lindbergh’s transatlantic flight of 
1927; Bert Hinkler’s flight from London to Aus- 
tralia in 16 days, in 1928; the first east-west flight 
from Ireland to America by Kohl, Hunefeld and 
Fitzmaurice in 1928; Professor Piccard’s and Dr. 
Kipser’s first stratosphere ascent in 1931; Balbo’s 
tlight of 24 seaplanes from Italy to America and 
back in 1933; and the notable flights of Miss Amelia 
Earhart. 


THe CoLiiston aT ScarBoroven, L.N.E.R. 


At 10.57 a.m. on Tuesday, August 10, a collision 
occurred at Scarborough station, on the London and 
North Eastern Railway, when a passenger train, 
entering the station, ran into a train which was 
standing already in the station, killing four soldiers 
and injuring a further 30. An inquiry into the 
accident was instituted by the Ministry of War 
Transport and was undertaken by Major G. R. 8. 
Wilson, R.E., whose report to the Director-General 
of that Department is summarised below. The 
train entering the station (which is a terminus) was 
the 9.5 a.m. express from Hull, consisting of seven 
coaches and a 4-4-0 engine, No. 2024, running 
chimney first. The engine was fitted with the 
Westinghouse brake on the coupled wheels and the 
tender wheels, controlled by the vacuum ejector 
which operated the brakes of the seven coaches. 





The train, with the engine, weighed about 272 tons 
and had a total braking power of about 68 per cent. 
of that weight. The standing train, the 11.18 a.m. 
from Scarborough to Hull, was at No. 5 platform, 
against the buffer stops, awaiting its engine. The 
leading coach, in which the casualties occurred, was 
a non-corridor light-compartment third, of the 
clerestory type, and mainly of wooden construction. 
The incoming train, which was running 20 minutes 
late, should have been received at No. 3 platform, 
but was wrongly diverted into No. 5 by Signalman 
H. W. Scholes, in the station signal-box, and, in 
spite of an emergency brake application, struck the 
leading coach of the standing train. Scholes ad- 
mitted that the mistake was his, but was unable to 
account for it. He had been on duty since 5.40 a.m., 
and had been in ill-health for some years before 
being appointed to Scarborough in January, 1943 ; 
but he was familiar with the working of the station 
box, and stated that his health was much improved 
at the time of the accident. Major Wilson could 
suggest no reason for his inadvertence ; but com- 
mented that Scholes had not placed a collar on the 
signal lever controlling No. 5 platform line, as a 
reminder that the line was occupied, in the absence 
of more positive safeguards, such as track circuits. 
Major Wilson added that the provision of track 
circuits in this station, where the signalman has a 
clear view of operations, was hardly necessary, the 
present traffic being light. He questioned the 
accuracy of the speed estimate (5 m.p.h.) of Driver 
R. Langfield, of the incoming train, expressing the 
opinion that it was probably travelling at about 
15 m.p.h. when the engine passed the station box ; 
otherwise, the brake application should have pre- 
vented the collision. Watching the arrival of the 
same train, a week after the accident, Major Wilson 
found that it came in at about 15 m.p.h.; and he 
observed also that, although the leading coach of 
the standing train was visible at some distance, it 
tended to merge into the dark background of the 
station interior. 


LaBoUR PROBLEMS IN THE GAUGE AND TOOL- 
Maxine InpDuSsSTRY. 


We have received from the Gauge and Tool 
Makers’ Association a copy of a memorandum sub- 
mitted by them to Sir Percy Mills, the Controller- 
General of Machine Tools, in January last, and 
recently published, concerning the retention in the 
industry of key skilled labour and the substitution 
of female labour. The argument on which the 
memorandum is based is that, at the time of its 
compilation, the full capacity of practically every 
gauge and tool-making firm of repute was fully 
booked up for at least six months ahead, so that no 
new production of munitions could be commenced 
for at least that period of time after the design was 
finally settled ; while the absorption of more and 
more unskilled labour into war factories increased 
the need for gauges and magnified the significance 
of the gauge or tool shop as a factor in any pro- 
duction programme thus affected. At the same 
time, the Association point out, the nature of the 
work varies greatly between one gauge-making shop 
and another, so that, to obtain maximum efficiency 
in their own labour utilisation, each case requires 
to be considered in the light of its own circum- 
stances; and it is suggested that the efficiency of 
this labour utilisation would be increased if tool and 
gauge shops were classified, according to the nature 
of their products, for the purpose of ensuring the 
retention of their key skilled labour and assessing 
the percentage and type of the “ green” or female 
labour that each could usefully absorb. In view of 
further pending calls upon industry to supply men 
for the Forces, the Association express particular 
concern regarding the position of skilled men under 
30 years of age, observing that skilled operators of 
surface and universal grinders, universal millers, 
and jig borers constitute the skilled-labour “ bottle- 
neck ”’ in about 75 per cent. of tool and gauge shops. 
We understand from the Association that this 
difficulty has been the subject of negotiations with 
the Ministry of Labour and National Service and 
that satisfactory arrangements have been made, in 
a number of cases, to ensure that key skilled men 
are not taken away from work of proved national 





importance. 
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THE IRON AND STEEL 
INSTITUTE. 


(Continued from page 336.) 


WE continue our account of the annual autumn 
meeting of the Iron and Steel Institute, held in 
London on Thursday, October 14, by dealing with 
the proceedings which followed the official business 
and the presentation of the first paper at the morning 
session. 

STeets ConTarntna Leap. 

The next two papers on the agenda were discussed 
jointly. The first, which was a communication from 
the Armament Research Department, formerly the 
Research Department, Woolwich, was entitled ‘* The 
Structure and Segregation of Two Ingots of Ingot 


given in the paper by Northcott and McLean. 
It was worth noting that the energy consump- 
tion at the rim in lead-bearing steel decreased 
with increasing lead content, and, furthermore, 
that the particular ingot-iron sample tested by 
him had a lead content of 0-19 per cent., which 
was rather lower than the rim content of the steels 
quoted in the first paper. Dr. Swinden had men- 
tioned that standard Losenhausen machinability 
tests showed that the leaded steel had better 
machinability than the non-leaded steel to the extent 
of 38 per cent. The Losenhausen machine measured 
tool pressures in three directions, so that this figure 
of machinability was based on a pressure index. 
On a manganese-molybdenum steel the difference 
in energy consumption as determined by him 
(Mr. Wragge) on an Oxford Airey machine, similar 
to that used by Dr. Northcott and Mr. McLean, 





Iron, one Containing Lead,” and was by Dr. L: 
Northcott and Mr. D. McLean, and the second, 
‘Leaded Manganese-Molybdenum Steel,”’ was by 
Dr. T. Swinden, Central Research Department, the 
United Steel Companies, Limited. Dr. Northcott, 
who presented the first contribution, stated that the 
object of the investigation described had been to 
determine the segregation in a low-carbon (0-02 per 
cent.) rimming steel ingot containing lead as com- 
pared with a similar ingot free from lead. For this | 
purpose two ingots had been obtained from the same | 
melt, a lead addition being made to the mould in | 


worked out at 17 per cent. Dr. Swinden had 
mentioned that there was a peculiar rise in the 
value of Young’s modulus, with hardness, in con- 
nection with the heat-treated leaded steel. He 
(Mr. Wragge) was able to confirm this. In recent 
work done on a series of hardened and tempered 
specimens of varying Brinell hardness, it had been 
found that the value of Young’s modulus rose to a 
maximum and thereafter fell again to the normal 
value. 


Dr. T. Swinden, discussing the paper by Dr. 


iodide seen under the microscope were larger than 
the original lead particles. The method, however, 
could also be employed for macroscopic work. \Vith 
regard to the carbon content, the method of ana! ysis 
should have been given. 

Mr. J. H. Whiteley said that in the first paper the 
authors had carried out macro-etching with Stead’s 
reagent and they had stated that the rim had }een 
found to be dendritic. He was not prepared to 
accept this statement as Stead’s reagent had been 
originated for micro- and not macro-etching. More- 
over, to obtain a satisfactory result the etching time 
should be not longer than 30 seconds and in a 
macro-etching operation the time taken was much 
longer and some curious effects were obtained. Lr. 
Swinden had mentioned that the addition of !-ad 
increased the grain size somewhat, that of the non- 
leaded steel being of from 6 to 7 McQuaid-Ehn grade 
and that of the leaded steel from 4 to 6 grade. 
Lead and aluminium seemed to be soluble in one 
another to a certain degree at a very high tempera 
ture, such as that of liquid steel. Hence it might !x 
that when the lead was added to the mould it 
‘“* washed ” some of the aluminium out of the stee! 
and thus caused some coarsening of the grain. 
| Mr. J. Woolman, who closed the discussion, stated 
| that Dr. Northcott and Mr. McLean had shown that 

the highest figure for lead had been found at the 
| lower outside edge of the ingot. Here a figure as 





one case but not in the other. The axial faces of | Northcott and Mr. McLean, said that in the case of | high as 0-71 per cent. was given against a general 
| . . ° a . > w i ‘twee of ar Cer 
the ingots were prepared for macro-examination and | Solid steel, the lead certainly did not segregate along | average for the whole ingot of between 0-3 _— 


sulphur- and lead-printing. For the latter, a modi- 
fication of a method developed by Messrs. Ledloy, | 
Limited, involving the use of solutions of tartaric | 
acid and ammonium acetate and of sulphuretted | 
hydrogen in water, was employed. Samples of the | 
ingots were also subjected to chemical analysis, 
micro-examination and radiographic examination. 
The results of the investigation had shown that, 
apart from noticeable lead segregation at the extreme 
base of the ingot, the distribution of lead was very | 
similar to that of the other elements examined. | 
Machinability tests on sections cut from different | 
positions of the two ingots had confirmed that, with 


the pattern of sulphur and phosphorus. 
tions as existed were usually of the opposite type, 
with higher lead in the base of the ingot. It was 
well known to those making leaded steels that 
the discard was taken from the bottom end of the 
ingot, to avoid unduly high contents of lead. Work 
was proceeding on ingot and on billet sections in 
order to ascertain the form in which the lead was 
present, and the National Physical Laboratory were 


examining some samples under the electron micro- | 
He did not think that anyone was prepared | 
to state how the lead existed in the steel and there | 


scope. 


was no evidence that the bulk of the lead was asso- 


Such varia- | 


and 0-35 per cent. This was rather strange becaus 
at that point one would expect to get the average for 
the ingot on account of the very rapid chilling effect 
Dr. Swinden’s paper contained a mass of useful data 
and he wondered whether it might be thought that 
the reduction in ductility at high temperatures was 
really responsible for the free-cutting properties in- 
duced by the lead addition. It was usually con 
sidered that, possibly, the free-cutting properties 
were due to the lubricating action, as it were, which 
the lead produced on the surface of the steel as it 
was being cut, but it seemed possible to provide a 
| much better explanation, namely the lower ductility. 





the lead-bearing one, the energy absorbed was about | ciated with the sulphide inclusions. It was interest- | particularly in the transverse direction at the high 


25 per cent. less than with the lead-free steel. 


When presenting his paper on ‘“ Leaded’ Man- 


ing to note from the paper by Dr. Northcott and Mr. 


| McLean that the improvement in machinability by 
ganese-Molybdenum Steel,” Dr. Swinden stated that | the addition of lead was proportionately greater in | 


| temperature to which the steel would be subjected 
during the machining operation. 
Dr. Northcott, in reply to the discussion, said 


tests had been carried out on material from a non- | the rim, namely, 3-58 ft.-lb. to 2-48 ft.-lb. of energy | that there could be no doubt that much of the lead 


leaded and a leaded ingot of 0-36 per cent. carbon, | 
1-43 per cent. manganese, 0-43 per cent. molyb- | 
denum acid open-hearth steel, in order to determine | 
the effect of the presence of 0-19 per cent. of lead | 
on the mechanical properties, including the machin- | 
ability. The results had shown that the leaded 
steel had a slightly coarser inherent grain size and 
possessed less depth-hardenability than the non- 
leaded steel. The properties measured by tensile 
testing, at room temperature, were similar for the | 
two steels, in the form of flat and round bars. The 
notched-bar impact toughness of the leaded steel, at 
room temperature, was rather less than that of the 
non-leaded steel. At elevated temperatures, of 
from 250 deg. to 550 deg. C., the maximum-stress | 
values of both steels were similar, but the ducti- | 
bility, as measured by elongation and reduction of | 
area, was lower in the case of the leaded steel, | 
particularly in the transverse direction. The Izod 
impact values of the leaded steel, also, were lower at 
elevated temperatures. The Barr-Bardgett creep- | 
test values of the two steels at 500 deg. C. were | 
identical, while no significant difference was shown 
by the figures for damping capacity. When heat- 
treated to a tensile strength of 65 tons per square 
inch, the fatigue ratio (maximum stress/limiting 
fatigue stress) and notch sensitivity of the two steels 
were similar. When treated to the lower tensile 
strength of 55 tons per square inch, the non-leaded 
steels had a higher fatigue ratio and slightly greater 
notch sensitivity than the leaded steel. The machin- 
ability of the leaded steel was markedly superior to 
that of the non-leaded steel. 

The discussion was opened by Mr. W. B. Wragge, 
who referred to some results of a test carried out on 
a rolled billet of rimmed leaded ingot iron. On the 
rim, the reduction in the energy absorbed in 
machining tests as compared with lead-free material 
was 26 per cent., and, on the core, 23 per cent. 
These figures substantiated the figure of 25 per cent. 











absorbed per cubic inch of metal removed, than it 
was in the core, 2-91 ft.-lb. to 2-40 ft.-lb. This 
indicated that the bad machining properties of the 
rim of a rimming steel could be substantially 
improved by the addition of lead. 

Mr. C. 8S. Graham said that no doubt the primary 
object of the authors of the first paper had been to 
study the segregation of lead. In 1938, several 
ingots of leaded ingot-iron had been produced in 
his works. For examination, these had not been 
cut vertically, but a horizontal “ slice,” half-way 
down the ingot, had been taken and 16 holes drilled 
from the edges to the centre. On testing for lead, it 
had been found that the percentage present decreased 
from the edge of the ingot to the junction of the 
core and rim, then suddenly rose, and finally fell 
again to the centre of the ingot. This confirmed the 
authors’ findings. The authors had drawn attention 
to the high copper content of their ingot iron (from 
0-10 per cent. to 0-13 per cent.). His colleagues 
and he had found that when lead was added to an 
ingot iron containing copper a certain proportion 
of the copper dissolved in the lead. The casting 
conditions given were interesting, but the only 
condition having an effect on the lead content was 
the temperature, and this, unfortunately, was 
missing. It had not been found that the addition 
of lead to rimming steel interfered in any way 
with the rimming properties of the steel. Some 
three years ago, a method for the identification of 
lead in the microstructure of the steel had been 
developed. The sections were very carefully polished 
and the lead smear removed by alcohol and nitric 
acid. The specimen was then treated with weak 
nitric acid and potassium iodide. Under dark- 
field illumination the spots of lead iodide stood 
out well. From a quantitative point of view, the 
method was unsatisfactory because the conver- 


| was not present as sulphide ; some of it might be, 
| but the bulk of it was not. He agreed with Dr. 
| Swinden that the effect of lead was greater on the 
| machinability of samples cut from the rim. He was 
not sure that he agreed with Mr. Graham that lead 
had no effect on the rimming action. Whether it 
was that the addition of lead cooled the steel or had 
some other action, there was evidence in their two 
ingots that the leaded one had a greater proportion 
of blow-holes towards the bottom. With regard to 
the distribution of the lead ; it was high at the out- 
side edge of the bottom of the ingot and it was still 
higher at the bottom of the core, but this was 
normally the material which was discarded. 

Dr. Swinden, in his reply, said that Mr. Whiteley’s 
suggestion that lead might possibly wash some 
aluminium out, hence explaining the grain size, was 
interesting. There was no mystery in Mr. Wool- 
man’s point concerning the higher lead at the bottom 
end of the ingot. It was common to almost all 
ingots ; one obtained a row of lead spots round the 
end of the chilled crystals towards the bottom end 
of the ingot. The extent of this depended upon 
many factors. The temperature of the steel might 
be placed first, and, after that, the size of the lead 
added, which was controlled very carefully, and the 
method of adding it. The thought put out by Mr. 
Woolman as to whether the reduced ductility at high 
temperatures, caused by the lead, was the real 
explanation of its effect on machinability was a very 
interesting one and new to him. 

The President then adjourned the meeting until 
the afternoon. 





(To be continued.) 





RoyYAL Society or ARtTs.—The President of the Royal 
Society of Arts, Dr. E. F. Armstrong, F.R.S., will deliver 
an address entitled “The Long Road of Progress,” at 





sion of the lead to lead iodide was accompanied by 
an increase in volume and the particles of lead 


the inaugural meeting of the 190th session of the Society. 
to be held at 1.45 p.m., on Wednesday, November 3. 
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ENGINEERING, PAST AND 
PUTURE.* 


By Proressor F. C. Lea, O.B.E., D.Sc. 


MemsBers of this Institution have always prized 
‘the liberty to know, to utter, and to argue freely 
| according to conscience, above all liberties.” These 
| great words of Milton come to us to-day with a new 
L : ; |meaning. We have seen, in other countries, not only 

Srr,—Mr. Meldahl’s letter in your issue of the | the tpipusiien of personal liberty but the attempted 
8th instant, page 295, is of considerable interest, | subjugation of scientific and professional institutions 
and while not wishing to pursue this subject indefi-| to ignoble ends. We know that our work, whether 
nitely, I would like to say that we are indebted to individual or corporate, is essential to the attainment 
Mr. Meldahl for clarifying the position regarding | of that final victory which alone can ensure the liberties 

of mankind and make possible a better and a happier 
That engineers will have much to do in shaping 
Questions concerning 


LETTERS TO THE EDITOR. 


SIR CHARLES PARSONS AND | 
MECHANICAL GEARING. \* 


To THE Eprror or ENGINEERING. 


the two photographs published with his previous | 


; q | world, 
letter, and at the same time to state that I cannot Sat cull Gas & te Gn, 


> "on > ree ey , . . . 
agree that the original Parsons creep process only the location of industry, the allotment of materials | 


effectively deals with one single periodical error, | to different industries, the balance between domestic 
nor that the cause of the failure of the machine, | and export trade, the standardisation of articles in 
built in accordance with British Patent Specifica-| common demand and their suitability for foreign 
tions Nos. 8229/14 and 203,803, to produce accurate | markets, must all be dealt with, and they can only 
which Mr. Meldahl suggests as be solved by the co-operation of all engaged in an 
| industry so closely related to the economic life of this 
, I agree that a double-threaded worm, and, in ae pak eh greet’ Viencll eclenties’ obit 
fact, any worm, 18 & bad feature in indexing patriot, once recommended an audience at Edinburgh 
mechanism, but while in a real creep machine the |to ‘‘ Remember the Past and look to the Future.” 
inaccuracies of a worm in the drive only affect the | These striking words give me an opportunity of dealing 
severity of the creep marks, and not the accuracy | with some of the activities and interests of the last 
of the division, the defect in the machine in question | 50 years, and of suggesting what appears to be their 
was that it failed to produce gears accurate in | *igmificance for the future. As more than half my 
angular pitch. working life has been spent in close association with 
’ young men, it is natural that I should be inclined to 
address myself chiefly to the younger members of the 
Institution, for upon them will fall the responsibilities, 
the successes, and failures of mechanical engineering 


gears was that 
probable. 


Yours faithfully, 
Louts M. Dove tas. 
The Parsons Marine Steam Turbine 


Company, Limited, 
Wallsend-on-Tyne. 
October 22, 1943. 





INK v. PENCIL TRACINGS. 
To THe Eprror or ENGINEERING. 


Str,—In the issue of ENGrngEeRrNG for March 26, 


1943, which has just come to my attention, I notice 


a * Letter to the Editor ”’ on the subject of “ Ink v. 
Pencil Tracings.”” The points brought out by Mr. 


D. S. Causer in that letter indicate a comprehensive 


knowledge of the subject, but he offers no solution 
which permits the application of pencil tracings, 
which are definitely desirable from the standpoint 
of cost reduction and a general expediting of design 
and detail drawings through any engineering de- 
partment. 

For the past four years we have been making pencil 


tracings on a waterproof tracing cloth, using certain | 


grades of pencil hardness which we have proven to 
be most satisfactory. After the drawings have been 
completed, we lacquer the surface of the cloth, using 
an air spray gun for the application, which lacquer 
protects the pencil lines from smudging. This 


lacquering also intensifies the dimension lines and | 


lettering to such an extent that we can make, if 
necessary, reproductions by any suitable photo- 
graphic method on tracing cloth which gives, in 
effect, an ink tracing. We do not make these 


reproductions except when it is desired to produce a | 


similar detailed drawing with minor changes, which 
is another process which we have used to a great 
extent for obtaining new tracings at relatively low 
cost. 

The protective lacquer does not embrittle the 
tracing cloth and provides a waterproof film which 


. . . . | 
can be washed with gasoline if the tracing accumu- 


lates surface dirt during usage. If erasures are 
necessary, they can be made at the expense of remov- 


ing the lacquer by the eraser, which lacquer has to | 


be replaced by relacquering after the necessary 
alteration has been made. 


If any of your readers are interested in further | 


information pertaining to this process, we would 
be glad to answer any direct requests. 
Yours faithfully, 
WorTHINGTON Pump aND MACHINERY 
CORPORATION. 
GEORGE STEVEN, C.E., 
Compressor Division. 
Buffalo, 
New York, U.S.A. 
August 10, 1943. 


in this country. A teacher must of necessity occupy 
himself with fundamental rather than specific prob- 
lems. This concern with fundamentals suggested a 
review of some of the changes that have taken place 
}in mechanical engineering during the half-century 


since my apprenticeship to it, and a consideration of 


the underlying reasons for these changes, in order to 
see what guidance as to future developments can be 
drawn from the past. 

Fifty years ago the petrol engine and the high- 
compression oil engine were hardly out of the experi- 
mental stage; the motor car, as we know it to-day, 
| had not yet come into existence ; no heavier-than-air 
|machine had yet risen from-the ground, no electric 
| locomotive had been constructed, and although electric 
| trams worked by accumulators had been tried, the 

|only tramcars in effective operation were worked by 
| horses, steam power, or cables. No serious attempt 
| had yet been made to harness the millions of water 
| horse-power available in the British Empire. The 
| development of the internal-combustion engine has 
brought about changes which are apparent to every- 
| body, but that of the steam turbine has had a still 
| greater influence on industrial life. Not only has it 
enabled a cheap and abundant supply of electrical 
power to be universally available, but it has stimulated 
| an immense progress in the design of boilers and con- 
|densing plant. It was only a year before I entered 
the workshop that Parsons produced his first turbine, 
and it was not until 1890 that the turbo-generator 
| went into service in any power station. The overall 


efficiency of power stations, prior to the introduction | 


| of the turbine, was deplorably low. Mr. Bryan Donkin, 
in 1937, gave the figure for 1891 as 2-5 per cent., 
whereas in large modern plants it now reaches more 
than 30 per cent. 

It is interesting to note the contributions made by 


practice. 
mental principles of the design of moving vanes acted 
upon by fluids have been understood, while the theory 
| of the flow of gases through orifices had been studied 
| lohg before Parsons began his work. The application 
of this knowledge to the construction of a practical 
steam turbine demanded not only courage but a wonder- 
| ful inventive genius, for the velocities to be contended 
with were altogther outside the limits of engineering 
practice, while many novel constructional problems 
|had to be solved. Theoretical analysis helped to 
suggest the gains that could be obtained by increasing 
the pressure and temperature of the steam, by increas- 
ing the vacuum and by the progressive heating of the 
feed water by partially expanded steam. The werk 
of Callendar and others provided engineers with more 
accurate knowledge of the properties of steam, and 


the introduction of heat-entropy charts greatly facili- | 


tated the study of thermal cycles. The Steam Nozzles 
Research Committee of this Institution and experi- 
ments in works and colleges have also helped to clarify 





* Presidential address to the Institution of Mechani- 
| cal Engineers, delivered at a meeting held in London on 
Friday, October 22, 1943, Abridged. 


theoretical knowledge to this striking advance in| 
For more than a hundred years the funda- | 


many problems. But, at every stage of development, 
the Second Law of Thermodynamics, as enunciated by 
Carnot more than 100 years ago and the First Law, 
established by Joule about the middle of the last 
century, have proved trustworthy guides as to the 
limit of efficiency attainable. 

It is not suggested that thermodynamic theory 
and fundamental experimental discoveries should be 
given more credit than they deserve for the progress 
of the steam turbine, yet. without their guidance the 
path would have been far less certain. The same 
applies to the development of the internal-combustion 
engine, and the later gas turbine. Much experimental 
work has been done to elucidate the phenomena of 
explosions, and although controversy on the subject 
still persists, the two great Laws of Thermodynamics 
have prevented any serious designer of heat engines 
from wasting his time in striving after unattainable 
results. Attention has therefore been usefully con- 
|centrated on other factors. These include a more 
| complete understanding of the properties of existing 

materials and the development of new ones by metal- 
lurgical research, great improvement in the accuracy 
of workmanship, and the technique of testing. There 
| has been a growing confidence in the utility of pure 
|and apphed mathematics as a means of solution of 
| the dynamical problems that arise in connection with 
rotating masses. 

While there has been little addition to the funda- 
|mental principles of either mechanics or thermo- 
| dynamics during the last 50 years, two exceedingly 
important contributions to the mechanics of fluids 
|had been made by Osborne Reynolds a little pre- 
viously. His work was both theoretical and experi- 
|mental, and its results have dominated thought on 
all kinds of hydro-mechanical problems during the 
| past half-century. I have often wondered whether 
| the tilting-pad thrust block would have been developed 
in our time if the way had not been indicated by a 
| proper theory of lubrication. It is impossible to over- 
| rate the value of this invention, or its influence on the 
| development of turbine machinery on sea and land. 

The year before Parsons began his work on the steam 

turbine, Reynolds published his epoch-making paper 
| on the two possible types of motion of water. In this 
| paper is to be found the following simple but most 
| significant sentence: ‘‘The most striking result was 
‘that, not only at a critical velocity but throughout 
| the entire motion, the laws of resistance exactly corre- 





“ss . . u“ ” . 
sponded for velocities in the ratio-—-"’ It is somewhat 
8c 


| remarkable that a paper containing the first announce- 
|ment of so important a discovery should only have 
been printed in abstract. However, the law then 
propounded has ever since been the guide through a 
mass of empiricism to a fuller understanding of the 
phenomena associated with the flow of fluids. In 
conjunction with the theory of similarity, developed 
by Froude, James Thomson, Lord Rayleigh, and Rey- 
nolds himself, it enables close forecasts to be made of 
the behaviour of full-sized structures of practically 
every kind when subjected to fluid flow, from the 
behaviour of scale models. It is thus an invaluable 
aid to aeronautical and marine designers. It has also 
been of great assistance to the designers of centrifugal 
pumps and turbines, and has proved a valuable guide 
in problems connected with heat transmission. 

In this country we have not been greatly concerned 
with the development of large hydraulic turbines, 
although in 1895 a Commission, of which Professor 
W. C. Unwin was a member, made recommendations 
as to the turbines to be installed at Niagara Falls. 
The Commission advised units of 10,000 h.p., of the 
outward-flow type, principally—as I understood from 
Professor Unwin—because it was considered that this 
type had advantages’ both as regards governing and 
the exhausting of the large volumes of water to be 
dealt with. To-day, inward-flow units of more than 
100,000 h.p. are at work. The design of the runners, 
guide blades, discharge outlets, and control gear of 
| such machines is largely dependent upon model experi- 
|ments. Many other examples of the use of models 
might be given, such as their application, in conjunction 
| with the principles enunciated by Reynolds, to the 
determination of the ebb and flow in tidal estuaries. 
Civil engineers use such models in the design of river 
and sea works, while the solution of certain problems 
in connection with the remarkable road-tunnel under 
the river Maas at Rotterdam furnishes another striking 
example of their utility. ; 

These examples of the value of small-scale models 
lead to the consideration of the reliance that can be 
placed on small-scale experiments on the strength of 
metals as guides to the design of full-sized elements of 
machines and structures. Are the observed values 
obtained from tensile, impact, and fatigue tests funda- 
mental quantities, or are they dependent upon the 
size of the specimen’? So far as homogeneity of 
| material is concerned, scale is undoubtedly important. 
| Small test-pieces of alloy steel can be heat-treated so 
ithat their hardness is almost uniform throughout ; 











but with large masses the cooling cannot be effected so 
rapidly and uniformly, so that in recent specifications 
& variation in the amount of the alloy metal is suggested 
as a means of obtaining a nearer approximation to the 
same mechanical properties for all sizes. Given, how- 
ever, the same composition, the same degree of working, 
and the same heat-treatment, which includes the rate 
of cooling, experiments indicate that the strength 
properties of materials, although very different from 
those suggested by theories of cohesion, are funda- 
mental, and that the percentage elongation of geo- 
metrically similar specimens is almost constant for 
certain types of materials. The ultimate strength 
and elongation percentages are by no means the only 
eriteria of failure, and it has been suggested that if 
seale effect is taken into account, the maximum shear 
stress at which elastic failure occurs is constant in 
specimens having the same degree of homogeneity. 
Other criteria, total shear energy and total energy, 
have been suggested. Up to the present time, no 
completely satisfactory theory of the failure of metals 
has been propounded, but it can be said that under 
both static and repeated stress conditions, the evidence 
so far available indicates that, given similarity of form, 
of loading, and of grain and crystal structure, the 
results obtained from small-scale tests confirm, within 
reasonable limits, those from large test-pieces. It is 
important to remember that surface conditions, work- 
manship, and the possibility of residual stresses in 
riveted, cast, and welded structures, such as are not 
likely to exist in specially prepared test-pieces, may 
be very significant. 

Great changes have been brought about during the 
last 50 years in the materials available for the mech- 
anical engineer. Alloys, ferrous and non-ferrous, 
have played an important part in the development of 
turbines, dynamos, alternators, and internal-com- 


bustion engines, and have made possible considerable | Trade Report that many of the “ controls and restric- | 


increases in the peripheral speed of rotating masses. 
Developments of the motor car, aeroplane engine, and 
aircraft structures have been greatly helped by non- 


ferrous alloys having aluminium or magnesium as their 


principal constituents, which were unknown 50 years 


ago. Alloys to resist abrasion, corrosion, and erosion | much so that, with certain modifications, they should chemical, | 


at ordinary and high temperatures have been of great 
assistance in many industrial processes and have con- 
tributed in no small measure to the extraordinary 


| vee . . | 
increase in thermal efficiency in modern power plants, | The consequences of dismissal can be so serious that | 
The gas turbine has passed beyond the experimental | it is not just that the employer should be able to enforce | 


| 


stage and its future success will largely depend upon 


ENGINEERING. 


LABOUR NOTES. 


Movine the second reading of the Workmen’s Com- 
pensation (Temporary Increases) Bill in the House of 
Commons last week, Mr. H. Morrison said that members 
need not be apprehensive that the passage of the 
measure would be taken as relieving the Government, 
in any way, of arriving at an announcement of a deci- 
sion on the Beveridge proposals at the earliest possible 
date. Personally, he thought the whole structure and 
organisation of the matter was really inappropriate to 
the year 1943. It came from the 1890s and was, no 
doubt, the best kind of structure for that period in 
which no substantial social services existed. It would 
| be pleasing to him if he could bring in fundamental 
| changes in the system of workmen’s compensation and 
put it on a more satisfactory basis. 





But, Mr. Morrison went on to say, the Bill would 
substantially benefit a large number of unfortunate 
victims of industrial accidents. Bearing in mind that 
the increases would apply to existing as well as to new 
cases, the benefits represented a very substantial 
advance over the pre-war level of payments. The 
actual cost of compensation paid in 1938 was 10,000,000. 
The estimated cost in 1940 was 12,500,0001. Under the 
Act of 1943, and this Bill, if passed, it was estimated 
that there would be a further increase of something like 
5,000,000. making a total of 17,500,000/. which repre- 
sented an increase of 75 per cent. since 1938. It was 
hoped to bring the Bill into force on November 29. 





Mr. Beard, the general secretary of the United 
Patternmakers’ Association, assumes in the course of 
his “ Remarks ” in the latest issue of his organisation's 


tions which have been imposed upon, and accepted, 
| by the workers as necessary to the successful prosecu- 
tion of the war, will be gladly discarded with all possible 
speed at the end of hostilities.” ‘‘ Some of the controls, 
| however,” he continues, “ have proved valuable—so 
be retained. One which springs to my mind concerns 
| the right of the employer to dismiss an employee how 
}and when he pleases and for any reason whatever. 


it without challenge or consultation. The re-institu- 
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the permanent technical staff. Already 70 candidates 


have been selected. 2 

To meet the need for labour, the Council proposes to 
organise training courses in connection with its scliools 
of building. The proposals in this connection folloy 
the issue, in February last, of a Government state ment 
on training in the industry which called for a labour 
force of 1,250,000, The first step will be to train 
skilled men to act as instructors. Afterwards, there are 
to be refresher courses. Applications will be invited 
from the various trades in the Council's Civil Defence. 
Training will take place as far as practicable at the 
heavy-rescue service depots which will ease the pressure 
on other accommodation and keep the persons under 
training in the service and available for action. No fees 
| will be charged and trainees will be reimbursed any 
additional travelling expenses incurred. 





| The Review of the International Labour Office states 
| that industrial research in India has been considerably 
|stimulated as a result of the war. The Board of 
Scientific and Industrial Research was set up in Novem. 
| ber, 1940, and the Industrial Research Utilisation 
| Committee in February, 1941. In September, 142, 
the Council of Scientific and Industrial Research was 
constituted with the Member for Commerce on the 
| Viceroy’s Executive Council as chairman of its govern. 
| ing body, and an Industrial Research Fund was estab- 
lished made upof grants by the Central and Provincial 
| Governments, local bodies and private industrialists, as 
| well as other sources, including payments for the use of 
| processes invented by the staff of the Council. The 
two older bodies continue to exist, but tender advice 
to the Council instead of to the Government of India 





| Since its establishment, the Council has been able to 
|}make available no fewer than 25 schemes for com 
| mercial exploitation in addition to a large number 
| directly related to the war effort. The commercial 
|schemes mainly benefit the vegetable-oil, plastic, 
yaints and varnish, sulphur and lubricants 
industries. At a meeting of the Council held in February 


| this year, it was decided to establish four national 
| laboratories chemical, physical, fuel research, and 
metallurgical research—and the Government has 


announced that its grant is to be raised from one million 
| to two and a half million rupees. 


metals able to withstand high temperatures and | tion of these dictator-like methods must have no place | 


stresses. 
duced a revolution in workshop practice. 


Improvements in cutting tools have pro- | in our post-war economy. 
The new | bodies must be set up to deal with these and like pro- 


Courts of Appeal or similar 


alloys having special magnetic properties, though not | blems, so as to guarantee as far as possible, that justice 


of direct interest to the mechanical engineer, are un- | is done to those who are, at the moment, being hailed | 
| as the saviours of our civilisation.’ 


doubtedly important to him. 
The policy of this Institution in establishing the | 
Alloys Research Committee in 1890, and in making | 
possible by its grants the brilliant research work of | 
Sir William Roberts-Austen, has been of very great | 
importance. The point of view from which the work 
of this Committee started is of profound interest, as 
indicating what I venture to suggest should be the 
guiding principle of the researches we undertake. | 
Empirical knowledge must be gained, but this should 
be as far as possible of a fundamental kind. In the | 
first Report, Roberts-Austen wrote: “‘ At the request 
of the Alloys Research Committee I began in April, | 
1890, to investigate the effects of small admixtures | 
of certain elements on the mechanical properties of 
iron, copper, and lead. The Committce desired me to 
extend the investigation I had previously made upon 
the application of the * periodic law’ to the mechanical 
properties of metals.” I can imagine the first reaction 
to this being ‘“* What an academic outlook! How is it | 
likely to help mechanical engineering ? ” 
ably true that Roberts-Austen’s academic dream has 
not yet been realised, but in the pursuit of it armies of 
subsequent workers in this and other countries, in- 
spired by the same spirit, are seeking for fundamental 
knowledge of metals, and of what happens in those 
remarkable allotropic and other changes which occur 
when the heating and cooling of metals are controlled. 
(T'o be continued.) | 


| 











SCHOLARSHIPS IN NAVAL ARCHITECTURE AND MARINE 
ENGINEERING.—The Council of the Institution of Naval 
Architects have awarded the Elgar Scholarship in Naval 
Architecture for 1943, which is tenable for three years, 
to Mr. 8S. T. Mathews, of H.M. Dockyard, Portsmouth. 
The Earl of Durham Prize for 1943 has been gained by 
Mr. E. W. Gardner, of H.M. Dockyard, Portsmouth, 
and the Denny Scholarship in Naval Architecture, for 
1943, tenable for four years, has been awarded to Mr. 
P. H. Tanner of the City of London School. The Parsons 
Scholarship in marine engineering for 1943, tenable for 
three years, has been won by Mr. D. W. Crancher, of 
H.M. Dockyard, Portsmouth. The Duke of North: | 





umberland Prize for 1943, has been gained by Mr. Andrew 
Paxton, of the Royal Technical College, Glasgow. 


It is prob- | w 


According to plans which have been prepared for an 
expansion of outcrop-coal working, an output of 


| 15,000,000 tons a year for at least two years, is possible, 


and an increase of sites by next spring from the present 
60 or 70 to 180. The success of the scheme will depend 
on whether the necessary American machinery is avail- 


| able in time, but Mr. Innes, the Director of Open-Cast 


coal at the Ministry of Fuel and Power hopes that it 
will be forthcoming in sufficient quantities to permit 
of the operation of the scheme on an extensive scale, 
possibly in April. 


The official cost-of-living index figure at October 1 


| was 99 points above the level of July, 1914 compared 


with 98 points at September 1. For food alone, the 
index figure was 68 points above the level of July, 1914, 
as compared with 66 points at September 1. There 
ras a general increase of Id. per pound in the retail 
price of sugar and the price of milk was raised by 1d. 

sr quart in most districts of Scotland. On the other 
Sak there was a general reduction averaging approxi- 
mately 1}d. per 7 lb. in the prices of potatoes. Among 
other items, the only noteworthy change was a slight 
decline in the average level of clothing prices resulting 
from further increases in the proportion of utility cloth- 
ing and materials on sale. 


To cope with the demands of the large reconstruction 
programme which will follow the end of hostilities, the 
London County Council, last week, approved a scheme 
for training in the building industry. With the object 
of meeting any shortage of trained junior technical 
staff in the Council's service it has introduced a scheme 
for recruiting and training suitable candidates from 
its own staff. Men and women not more than 25 years 
old, with satisfactory educational qualifications, are to 
be given a course of training with a view to filling 
vacancies for junior technical staff in the architects’, 
valuation, estates and housing, and parks departments. 
Classes will be held partly in office hours. No fees will 
be charged, and men and women under training will 


In a Workmen’s Compensation Act adopted in 
Barbados the term “ workman ”’ is defined as meaning 
any person who has entered into, or works under, a 
contract of service or apprenticeship with an employer 
From that definition are excluded (a) persons employed 
otherwise than by way of manual labour whose re- 
muneration exceeds 1001. a year, (b) casual workers 
employed otherwise than for the employer's trade or 
| business, (c) out-workers, (d) members of the employer's 
| family dwelling in his house, (e) persons in the civil 
employment of the Crown otherwise than in the govern- 
| ment of the colony, (f) persons in the Naval, Military 
or Air Force, (g) members of the police force, and (h) 
domestic servants employed in private dwelling-houses. 
Agricultural workers, clerical workers receiving not 
more than 100. a year, shop assistants and domestics 
in other than private houses are covered by the Act. 


| 





A feature of the legislation is the provision for com- 
pulsory insurance. It is laid down that every em 
ployer must obtain from an insurer licensed under the 


| Act a policy of insurance or indemnity for his full 


liability. Exemption from that liability may, how- 
ever, be granted to employers furnishing particulars 
of their undertaking to meet their full liabilities. 


Phe Act makes employers liable to pay compensation 
in the event of personal injury caused by accidents 
arising out of, or in the course of, employment. As 
regards slight injuries, it is provided that no liability 
exists in respect of injuries not involving disablement 
for three days, or in respect of the first three days, if 
the incapacity lasts for less than four weeks. Com 
pensation is also not payable in cases of misconduct, 
wilful disobedience of safety orders, or wilful removal 
or disregard of safety appliances. 


Any clause inserted in a contract of employment by 
an employer or his representative which conflicts with 
the provisions of the Egyptian Trade Unions Act, or 
which restricts an employee's right to join, or to with- 
draw from, any union is null and void. An employer 
who dismisses a worker, or inflicts any penalty upon 
him, with a view to forcing him to join, or to refrain 
from joining, a trade union, or who penalises a worker 
for holding a trade union office, or executing a trade 
union decision, is liable under the Act to a fine and 





receive their ordinary pay until they are absorbed into 








for damages to the worker for any loss incurred by him. 
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anticipated, it should go far to meet the requirement 
of providing long-distance telephone circuits by cable 
| where it has not been possible to do so before. 
By Cou. Sm A. Stantey Anow1n, D.S8.O., M.C. Telegraphy.—Although the first Telegraph Conven- 
, (Concluded from page 317.) tion dates from that of Paris in 1865, the International 
pay ; | Consultative Committee was not formed until 1926, 
[HE second solution, not altogether to be dissociated and there have been only five meetings in all, including 
from the first, is the use of the submerged repeater.| that at Warsaw in 1936. One of the fundamental 
Dr. Buckley dealt in his Kelvin Lecture with ‘the | difficulties in dealing internationally with such a subject 
very far-reaching possibilities that lie in front of the|as telecommunications is that the expression of a 
submerged repeater and the line on which it is being | fundamental idea may differ in various countries. The 
developed in the Bell Laboratories. He envisages the | C.C.I.T., through the contacts it has provided, has 
possibility of transatlantic cables with repeaters | brought such differences to light, and by its conclusions, 
spaced at distances of 42 miles, giving as many as | or avis, has given terms and definitions to the more 
24 circuits with a band-width of 2,000 cycles per second | fundamental matters so that they have a common 
per channel. The design of 80 many repeaters operat- | significance in all countries in which the CC.LT. is 
ing in tandem, energised from the shore ends of the | recognised. A particular example of this clarification 
cable, and lying in deep water, possibly up to 2,000 | is the way in which transmission speed in telegraphy is 
fathoms, obviously presents many difficulties, and the | now expressed. Formerly, speed was expressed more 
final solution may well be reached by easier stages. By or less generally as “‘ words per minute.” Such a unit, 
utilising routes with shorter submarine sections, with | however, takes no account of how many letters make an 
the number of repeaters in tandem much reduced, and | average word—certainly not a factor common to all 
the depths to which the repeater is submerged much | languages—or of the system of telegraphy involved and 
decreased, the problem is greatly simplified. Such the code utilised for its transmission. The C.C.1.T. has 
a simplification has also many immediate applications | given a definite and international meaning to trans- 
across shorter ocean distances, such as, for example, | mission speed in telegraphy by relating it to the mini- 
between England and the Scandinavian countries, and | mum element of modulation of whatever system or code 
in the Mediterranean for linking the principal islands | is utilised for transmission. Thus, in transmission by 
with Europe and North Africa. telegraphy, time is divided into intervals by the modula- 
It is interesting to observe how effective the inter- | tion proces. adopted; the points at which modulation 
position of such a submerged repeater may be in the | occurs are known as “ characteristic instants of modu- 
increase in the number of circuits that can be obtained | lation,” and the intervals between these instants 
from a pair of modern standard paragutta submarine | “ elements of modulation.” The speed of transmission 
cables. The 200 nauts without a submerged repeater | is defined as the inverse of the duration of the minimum 
will give 6 circuits; with the addition of 1 submerged | element of modulation measured in seconds. The unit 
repeater the circuits are increased to 16; with the | of transmission speed is defined as a baud, a speed of 
addition of 2 submerged repeaters the circuits are | one baud being that at which the minimum element of 
increased to 30; and with the addition of 4 submerged | modulation has a duration of 1 second. Thus the 
repeaters the circuits are increased to 60. I suggest expression of telegraph transmission speed in terms of 
that development on these lines should give great | bauds has a significance which is independent of lan- 
possibilities for building up the international telephone | guage, type of apparatus or code employed. Such 
facilities, which are at present in such a rudimentary | matters as telegraph distortion and telegraph margin 
stage. These estimates of the number of circuits | are among others that have been similarly defined and 
obtainable take no account of the possibility of devices | given an agreed significance which has allowed of an 
for compressing speech into a narrow band and trans- | ordered production of apparatus for their measurement. 
mitting it by code as on the Vocoder, which may have| Modern telegraphy is now tending to become wholly 
important applications in increasing the number of | of a nature such that transmission between distances 
speech channels obtained in a cable. A repeater of | which are not short is by voice-frequency methods, 
the type indicated has been laid between England and | allowing up to 18 channels of communication to be 
Ireland on a paragutta submarine cable, and its per- | passed simultaneously over a pair of wires, and where 
formance is now under observation. the transmitting agent is a teleprinter. To allow of 
It is not proposed to give a detailed description of this | international working it is, of course, essential that 
first experimental repeater, but some general particulars | the terminal apparatus at each end should behave in 
may be of interest at this stage. The watertight case is |a similar manner; and at quite an early stage in the 
in the form of a cylinder of 15 in. external diameter and | developments associated with the introduction of the 
5 ft. long, built up with boiler plate bolted to an end-|teleprinter and the multi-channel voice-frequency 
casting which carries glands for the “ in” and “ out ” | method of linking terminal points, the discussions of 
cables. The repeater is single ended and is laid in a | the C.C.I.T. enabled agreed fundamentals to be laid 
“ tee” off the main cable. The electrical equipment is | down, to which both teleprinters and voice-frequency 
contained in an inner brass cylinder and the amplifier | systems destined for international working should 
unit is spring mounted. The repeater has three stages, | subscribe. : a ' 
all valves being of a standard type, selected on account| Prior to the war, Great Britain was one of the main 
of its excellent characteristics and long life. Three | users of voice-frequency telegraph systems in the 
alternative valves are provided for each stage, and they | European sphere and also one of the main users of 
ean be used in any combination, only the valves in use | teleprinters, although other European countries are 
being energised. The valve combinations can be set | gradually changing over from the older methods of 
up by switching control devices at one end of the cable, telegraph operation. Thus the recommendations of the 
or the changeover may be automatic if a valve fails, as |C.C.I.T. and the resulting standardisation as regards 
determined by the failure of the anode current. The | essentials of the product voice-frequency telegraph 
power is fed to the repeater from the opposite end of the | system or teleprinter. played a part in the ease with 
cable, 0-63 ampere, direct current, at 200 volts being | which, for instance, this country was able to change 
used. The three valve-heaters are connected in series. | Over its methods of communication with both Holland 
The amplifier gain is 70 db. at 504 kilocycles per and Belgium in the years just preceding the war. This 
second. There is approximately 28 db. of negative alteration involved a change from Baudot operation 
feedback at all working frequencies. Equalisation is in | over the cores of special telegraph cables to teleprinter. 
the feedback circuit and the output level is’ about | operation over multi-channel voice-frequency systems 
5 db. The repeater housing has been tested to | working over pairs of the normal telephone-cable con- 
800 Ib. per square inch, corresponding to 270 fathoms. | nections between the countries. The day of the tele- 
The actual depth at which, the repeater is lying is | gtaph repeater-station for other than long submarine 
32 fathoms. The weight of the complete repeater is cable connections has passed, and inter-European tele- 
18 ewt. It was laid and jointed in the cable by one | graph connections of the future will no doubt be entirely 
of the Post Office telegraph ships, and, despite some | by means of voice-frequency channels, teleprinter 
interruption due to bad weather, the laying operation | operated. The extension of multi-channel teleprinter 
was carried out satisfactorily without damage to the | operation to much longer distance by radio-telegraph 
repeater. So far, the performance of the repeater has | circuits or cables may be expected to develop exten- 
been entirely satisfactory and its characteristics under | sively after the war and become more international in 
water have been maintained without change. The | character. It is essential that the terminal equipments 
experiment gives every indication of success, although should be the same, and thus there is an added argu- 
a long trial is necessary before coming to final conclu- | ment that the co-ordination should be extended in the 
sions. : | future to cover world-wide activities rather than, as 
From the above it will be seen that the first experi- | in the past, a field which in effect only covered Europe. 
mental submerged repeater has been tried where the The transmission of photographs between European 
countries has also been regulated through the medium 


most stringent conditions do not apply. Direct feed- tthe CC.LT Sees tieh tn Ohh cndinas Vi 
ing fi d is possibl d the water pressure is | of the C.C.I.T., ensuring that in the years preceding the 
a eee  taee Secainie Lean | war, provided that telephone lines were available, it 


not excessive. Even with these limitations the possi- , : . 

bilities of its applications are considered to be very | Ws readily possible to transmit photographs between 

great, and, with the further improvements that may be | @2y two points in the European telephone network. 
To reach this position, not only had numerous technical 

matters associated with such a complex process to be 

settled, but also the conditions under which telephone 

lines could be taken had to be regularised and a genera 





INTERNATIONAL TELECOMMUNI- 
CATIONS.* 











* Presidential address to the Institution of Electrical 
Engineers. Delivered-in London on Thursday, Octo- 
ber 7, 1943. Abridged. 








method of costing for this unique method of tele- 
communication established. Here, again, international 
standardisation is essential in order to meet the possi- 
bilities of a world-wide expansion. 

Radio.—It is necessary to regulate radio inter- 
nationally to a much greater extent than line tele- 
graphy or telephony, by reason of the possibility of 
interference over long distances. This is true over a 
very wide range of frequencies from the very long 
wavelengths of the order of 30,000 m. to the short 
wavelengths of the order of 5 m. In certain circum- 
stances, and over shorter distances, interference may 
also occur in the very short wavelengths, and it is 
difficult to determine a border line at which it may be 
said that national regulation alone is sufficient and 
that there is no need for international regulation. The 
practicability of using relay stations, i.e., a receiving 
station associa with a re-transmission station, in 
order to extend the transmission distances of short and 
very short wavelengths, accentuates the need for agree- 
ment on allocation. Applied to short wavelengths, the 
use of one or two radio relay stations enables stabili- 
sation of radio-telegraph and radio-telephone services 
to be obtained over much longer periods in the 24 hours 
of the day and through the variable conditions of 
different seasons of the year. With the very short 
wavelengths, where the transmission distance is nor- 
mally not much in excess of optical range, the adoption 
of relays may extend this distance enormously. Even 
if mutual interference could be confined within the 
frontiers of a country, there still remains the desirability 
of agreement on standardisation and of the solution of 
problems arising from interference from power appli- 
ances. 

Hitherto one of the greatest difficulties in deter- 
mining a frequency allocation has been political, more 
markedly shown in the question of broadcasting 
facilities than in any other application of radio. If in a 
perfect new world order this difficulty is to be solved 
or minimised, there will still remain the limitations of 
the total width of spectrum available and the almost 
unlimited demands on it. Radical changes are neces- 
sary in the present allocations, and the further develop- 
ments in the higher range of frequencies have brought 
forward both greater possibilities and more potential 
users. It seems that a reasonable solution can only 
lie in the establishment of some order of priority of 
user. It will be necessary to take into account such 
factors as the paramount need for wireless as a means 
of communication with mobile services, marine and 
aeronautical, for which no alternative is available. The 
needs of long-distance telegraph, telephone and broad- 
casting services must also be met by radio until further 
development of line facilities makes their partial or 
complete replacement possible. These and other exist- 
ing requirements, together with the new applications of 
wireless which have been opened up as the result of 
special war developments, necessitate many adjust- 
ments and extensions in the present order or lack of 
order in the wavelength allocations. A full develop- 
ment of the art of communication can only be expected 
if a sound plan is designed and applied for the regula- 
tion of the ether. This must be based not only on 
specific allocation to services, but on other funda- 
mental principles, such as the regulation of the power 
of transmitters, methods of transmission and limitations 
of causes of interference. 

Television.—Closely associated with broadcasting is 
television. The idea of television had long awaited the 
application of a new technique to make it a prac- 
tical proposition. This technique was found primarily 
in the cathode-ray tube and the iconoscope, and once 
the resources of applied research and engineering 
development were brought to bear on the problem 
great advances were made. Already, before the war, 
not only had it advanced to a stage of great technical 
interest, but its entertainment value had become 
evident and great public interest centred in its develop- 
ment. The advances which had been made are no 
doubt only the prelude to a much wider performance. 
The standard of definition at present falls short of that 
accepted for cinema pictures and indicates the first 
desirable advance. Experimental work has been 
started in obtaining coloured television and stereo- 
scopic projection, both of which offer great possibilities 
for improvement. The possibilities for advance in 
these directions make new demands on the frequency 
band-width required and will necessitate the use of 
much higher frequencies for the transmitting carrier. 

Great opportunities lie here for applying our special- 
ised knowledge acquired to meet war-time develop- 
ments, with much additional research and development 
to keep ourselves in the forefront of this expanding 
art—an expansion which not only can be applied to 
this country, but, if we have the imagination and 
application to merit it, can be applied beyond our home 
requirements. It is with a developing and expandi 
art such as television that international regulation an 
standardisation require most careful and judicious 
planning. Too early crystallisation will cramp develop- 








ment, but lack of co-ordination may lead to chaos. 
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PRECIPITATION EFFECTS IN MILD-SSTEEL AND WROUGHT-IRON PIPE. 
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PRECIPITATION EFFECTS IN MILD- 
STEEL AND WROUGHT-IRON PIPE.* 


By T. H. Scnorreip, M.Se. 


Dvurine the course of a microscopical examination 
of a piece of corroded mild-steel hot-water pipe (steel 
CRL in Table I) which had been in service for about 
three years it was observed that the material etched in 
alcoholic nitric acid showed a precipitate within the 
grains, the amount of which varied in individual 
grains and sometimes seemed to bear some relation to 
the crystallographic planes. Examples are shown in 
Figs. | and 2, on this page. Much of the precipitate 
was very fine, but some was in the form of needles 
resembling iron nitride, as may be seen in Fig. 2. 
Similar precipitates were observed in samples of mild- 
steel and wrought-iron pipes (A and C, respectively, 
in Table I) which had been recovered from a burnt 





TABLE I.—Chemical Analyses of the Materials. 
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| } | | | 
Per cent.| Per cent.|Per cent.) Per cent./Per cent.) Per cent. 





CRL | 0-05 | 0-008 | 0-027 | 0-093 | 0-36 0-017 Fig. 4. Mirp-Steet Pree A, as RECEIVED. Fie. 5. WrovGcut-Iron Pree C, as RECEIVED. 
A 0-08 | O-Ol 0-068 0-097 | 0-33 0-014 oa 500 
c | 0-05 | 0-13 | 0-026 | 0-31 | 0-04 | 0-008 | xX WO. x OUU, 


GUF*! 0-20 0-02 | 0-023 | 0-011 | 0-56 o-oo | , . 
| | | jexamined at intervals. No further change in the | temperatures near 100 deg. C., and at this temperature 





© Wildest iiwy” SK 0-40 yee tenn: Oh, teas <a amount of precipitate was observed after heating speci- | the precipitate is finer than that produced at 150 deg. 
0-10 per cent. - a ’ *| mens CRL, A and C for about 35 days and no traces of | to 180 deg. C. A sub-boundary precipitate observed 
f , : | precipitate were found in steel GUF after heating for | in the wrought-iron specimen in addition to the needle 
building. These are shown in Figs. 4 and 5. As these | 74 days, when the experiments were stopped. Fig. 3| form may be due to another constituent. 
structures may be of general interest the following | shows the structure of CRL after heating for 18 hours The work described above was carried out as part 
brief description is given. The chemical analyses of | at 500 deg. C., air-cooling and then reheating for! of the research programme of the National Physical 
the three materials and of a specimen of hot-rolled | 9 days at 150 deg. C. and 19 days at 180 deg. C. In| Laboratory and the paper is published by permission 
mild-steel plate (GUF) of higher carbon content than | addition to the needle-like precipitate in the wrought- of the Director of the Laboratory. 
the other materials are given in Table 1; the latter) iron specimen C, a sub-boundary precipitate, pro- | 
steel was included in the experiments because it con- | bably due to another constituent, was observed in some 
tained an appreciable amount of nitrogen but showed | areas. 
no precipitate. The analyses suggest that CRL and A| Conclusions.—Precipitates observed in certain mild-| _ BRITISH AIRCRAFT CONSTRUCTORS SCHOLARSHIPS. 
are rimming steels, probably produced by the Bessemer | steel and wrought-iron pipes after service have been | Th Scholarship Selection Committee of the Society of 
process and that C is a wrought iron; the steel GUF |removed by heating at 500 deg. to 520 deg. C. and British Aircraft Constructors and the Royal Aeronautical 
was known to have been produced in a basic electric | reprecipitated by prolonged heating at 150 deg. to Society have made awards of Society of British Aircraft 
furnace. — ’ | 180 deg. C. Compounds of elements present or likely | Commaustess rg i eae. PS Oe 
On heating a small specimen of steel CRL for half an | to be present in the materials which might be expected Leighton Buzzard; Mr. F. 8. Newson, of Luton; and 
hour at 500 deg. C. followed by air-cooling, the pre- | to give such precipitation effects, as judged by the Mr. Albert Seaman, of Croydon, Surrey. 
cipitate almost disappeared, except for a few of the | form of their solubility curves in ferrite, are iron | 
larger needles in some isolated areas. No precipitate | carbide, iron nitride and possibly iron phosphide. The . 
or needles remained after heating for 18 hours at/| needle-like habit of the precipitate suggests that it | Remy and Hyatt, Limited, inform us that the manu- 
500 deg. C. followed by air-cooling. Similarly, no | may be iron nitride. If this is true, whether precipita- | facturers of the W ills pressure-filled joint ring, for 
precipitate remained in specimens of A and C after | tion occurs or not after low-temperature heating, appears | whom they are the distributors, have just supplied the 
heating for 18 hours at 520 deg. C. followed by air-|to depend on the composition and/or the initial con- | aGieth sing on cur cones sean. Thee a 5 
cooling. Because the specimen GUF showed no pre- | dition of the material as well as on the nitrogen content, | ™#¥ be recalled, were described in ENGINEERING, vol. 135, 
cipitate it was not heated at 500 deg. to 520 deg. C.| since the steel GUF, containing 0-01 per cent. of | P®¢¢ 213 (1933), and were again referred to on page 369 
Attempts were then made to reproduce the precipitates | nitrogen, gives no precipitate after a period of heating | of vol. 144 (1937). 
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by heating at low temperatures (150 deg. to 180 deg. C.). lin which the wrought-iron tube (, containing 0-008 per | 
After heating specimens of CRL and GUF (CRL pre- | cent. of nitrogen, does so. In this connection it is| Tue INstirvTe OF REFRIGERATION.—At the 44th 
viously heated at 500 deg. C.) for 9 days at 150 deg. C. noteworthy that the materials showing the precipitate | annual meeting of the British Association of Refrigera- 
no precipitate was observed in either specimen. The have also a high phosphorus content. tion, held in London on September 28, it was decided to in- 
temperature was raised to 180 deg. C. and after 9 days Dean, Day and Gregg, in America, in 1929; Kdéster, | clude in its constitution a qualified class of technical mem- 
some needle-like precipitate was observed in CRL, | in Germany, in 1930; and Epstein, in America, in | bership, obtainable by examination on the lines followed by 
but not in GUF. These two specimens, together with | 1932, have noted similar precipitation effects in iron | theleading engineering institutions. At thesame time, the 
specimens A and C (previously heated to 520 deg. C.) | and mild steel. The former workers observed that high | society, which claims to be the world’s oldest body 
were then heated for longer periods at 180 deg. C. and | purity electrolytic iron normally showed no needles, | dealing with mechanical refrigeration, has taken a new 
————_—— | but when melted in air or melted in vacuum, and | title, namely, The Institute of Refrigeration. The 





* Paper, entitled “‘ Note on Some Precipitation Effects | treated with ammonia, needles of a type similar to| change in name and constitution will take place on 
Observed in Mild-Steel and Wrought-Iron Pipe,” sub- those illustrated here appeared. It is probable that | March 26, 1944, and the President of the Society, Dr. 
mitted to the Iron and Steel Institute for written discus- the precipitate was not present in the pipes before|S. F. Dorey, 
sion. Abridged. . service, but was produced by prolonged heating at | engaged in making the necessary arrangements. 
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SHIPPING AND SHIPBUILDING.* 
By J. Ramsay Gessre, O.B.E., B.Sc. 


Ir is the privilege of many of us who are shipbuilders, 
ship repairers or marine engine-builders, to be directly 
concerned with the most vital and urgent task for Great 
Britain in this struggle—the maintenance and develop- 
ment of sea power; and, possibly because of the 
urgency of this task, we have been the target for almost 
as many criticisms as have Cabinet Ministers, admirals, 
generals and air-marshals, and often from equally ill- 
informed quarters. The most dangerous chink in the 
armour of this country has been the vulnerability of its 
vital sea-lines of communication and supply. Criticism 
of the policy of producing ships of moderate speed in 
the largest numbers succeeded the most fulsome praise 
for the vigorous policy which had been initiated by 
Britain, by which such ships had been turned out in 
American yards in quantities sufficient. to neutralise 
the depredations of the enemy U-boats. No construc- 
tive proposals for the production of adequate numbers 
of sufficiently faster ships by a soon-enough date were 
offered, but fantastic proposals received much publicity. 
In this there was much of what our American friends 
aptly term “ hind sense,” or wisdom after the event, 
but all the while the Admiralty were evidently more 
realistically conscious of the dangers of the situation 
than any of the critics, and measures have been taken 
which have greatly mitigated the danger, while oppor- 
tunity has also been found to increase the number of 
faster ships for services in which such vessels can be 
advantageously employed. I make bold to say that if 
we had concentrated on building faster ships during 
this war, with the inevitable result that a much fewer 
number would have been available, our recent enormous 
amphibious operations might have been impossible ; 
even a 15-knotter can only be in one place at a time 
and two 11-knotters are obviously of much greater 
value under some conditions than one 15-knotter. It 
is far from my intention to suggest that criticism should 
not be made, but this will only be of value when it is 
based on that attention to detail and calculations which 
engineers and shipbuilders are accustomed to apply 
when designing ships and engines. 

The British people are reputed phlegmatic, endowed 
with common-sense and—while non-introspective— 
self-critical and self-depreciative. It is not surprising 
therefore, that our shipbuilding industry should have 
been the subject of such a searching inquisition as that 
represented by last year’s Seventeenth Report from the 
Select Committee on National Expenditure. The 
recommendations of this report have been replied to 
elsewhere ; many have been rebutted, some have been 
admitted and the defects removed. They all referred 
to the war-time aspects of shipbuilding and ship- 
repairing, but in some there is the germ of improve- 
ments affecting these industries as carried on in normal 
conditions. 

In my last year’s address I said, in regard to the future 
of British shipbuilding, that ** it must be left to some 
future presidential address to deal with the colossal and 
unforeseeable problems which I am sure we shall find 
ourselves confronted with in the post-war world,” but 
events have moved so rapidly that I feel myself impelled 
to say something on this matter without attempting 
any definite prophecies. In Churchillian language, 
feel a good and sober confidence in a prosperous future 
for our shipbuilding industry, but only if certain con- 
ditions are fulfilled, of which, to my mind, the most 
important are: (1) That the industry is conducted with 
the highest possible degree of technical efficiency, taking 
the fullest advantages of the immense possibilities of 
modern science. (2) That it is staffed and managed 
only by the best brains available ; that these men one 
and all receive only the best ordinary and technical 
education, and that the sources of this education be 
materially improved from those which have been avail- 
able in the past; and that every effort be made to 
provide proper and improved educational facilities for 
the workers in the industry, so that they may under- 
stand and operate the more scientific methods which will 
be introduced. (3) That all those employed in the 
industry are prepared to wipe the slate of all old customs 
and agreements where these would hamper the intro- 
duction, and efficient and economical working, of new 
plant and methods. (4) That all concerned work 
together for the common good, instead of one section 
striving to maintain and improve their position at 
the expense of others. Can these requirements be 
attained ? 

During the last war, this country’s then backward 
state in research was acutely realised and, as a practical 
result, the Government established the Department of 
Scientific and Industrial Research. High credit is due 
to this action for our ability to tackle the scientific and 


* Presidential address to the North-East Coast Insti- 
tution of Engineers and Shipbuilders, delivered at 


technical problems involved in the successful prosecu- 
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tion of the present war. The shipbuilding industry has, 
in the interim, not been by any means without research 
facilities; the William Froude Laboratory of the 
National Physical Laboratory—briefly the “‘ Tank ”— 
has been increasingly used for the testing of hull, pro- 
pellers, wind resistance, steering, etc., and the Tank 
has also carried out important independent researches. 
Quite a lot of research has been carried out privately, 
and a certain amount by the registration societies. 
Much more than this will require to be undertaken in 
the future, and I have every confidence that the event 
will show that the shipbuilding industry in Great Britain 
will not, in the future, be found less progressive than 
that of other countries. On the contrary, and I speak 
advisedly, I believe we shall be found in the van as 
regards research and scientific investigation. 

Since I spoke of education in my last address, ship- 
builders have devoted much time and thought to the 
vital subject of the education and training of those 
young people whose duty and privilege it will be to 


past year those now representing the industry and the 
Council of our own Institution have arrived at broad 
conclusions, and are now making detailed plans to arrive 
at the best solution. The Admiralty, replying to the 
Report of the Select Committee already referred to, 
state :—‘‘ The chief difficulty in improving the organisa- 
tion is the severe dearth of capable young men with 
practical experience of shipyard and personnel manage- 
ment; during the long years of depression the industry 
had, very naturally, no attraction for energetic young 
men and it is very difficult to fill the gap.” I would 
suggest an amendment to this statement. There were 
some energetic young men who were not deterred from 
entering the industry, to whom the country and the 
Admiralty are indebted for the improved war-time pro- 
duction of ships; but, generally speaking, the state- 
ment is very true, and the problem is how to attract the 
best type of youth to the industry in the future against 
the undoubted attractiveness of the newer industries 
such as aircraft, radio, etc. 

In my opinion, and I believe it is also that of ship- 
builders in general, the first essential is to have a 
concrete plan to put before the boy who is trying to 
decide what profession he will follow on leaving school. 
This plan must enable the youth, and his parents, clearly 
to appreciate the educational and practical training 
which will be offered to the apprentice shipbuilder and 
the position and emoluments which will be attainable. 
I think there can be no doubt that, from now onwards, 
parents may safely cease to check, and instead encour- 
age, their sons’ desires to enter our industry and pro- 
fession. Shipbuilding firms should, and I believe will, 
take steps to encourage the entry into their yards of a 
much greater number of young men qualified by charac- 
ter, education, academic accomplishments and deter- 
mined ambition to succeed in shipbuilding. This policy 
involves the retention of larger technical and executive 
staffs and consequently a somewhat larger salary 
expenditure ; but the alternative may well be a lack of 
progress, at a time when progress will be essential, and 
even decay. 

As regards higher educational facilities, I believe that 
the universities must receive more assistance from the 
Government and industry than they have in the past. 


| The link between them and industry should be strength- 


ened and all the money necessary to provide proper 
equipment, both material and human, should be forth- 
coming in ample measure. With regard to our own 
industry, the professor of naval architecture should be 
in the closest touch with the shipbuilders so that he 
may be clearly aware of the requirements of the yards 
in recruiting for all the different branches of design, 
management, etc., and so that he may keep in touch 
with the ever-changing methods employed in the yards. 
The professor should never be allowed to degenerate 
into a schoolmaster; he should lead and direct the 
department and see to its continual progress, leaving 
the specialised teaching largely to highly qualified 
and specialised assistants. From what I know of the 
ideas of those in charge of our universities, they have 
every intention of making them into live and active 
institutions and are laying their plans accordingly at 
this moment. 

As regards the future craftsmen, we know that the 
Government are planning to provide higher education 
for the future and this industry will do all in its power 
to help, and I hope, advise. I feel that, in general, 
firms will require to take a more personal interest in 
their apprentices, both shipbuilding and trade. Some 
firms have already made considerable progress m this 
direction by the introduction of properly trained 
apprentice supervisors, works schools, the granting of 
financial assistance for education, etc. I hope and 
believe that this policy will extend to all firms in the 
future, so that every apprentice may feel that a real 
interest is being taken in his training and welfare and 
that he has only to ask to be given expert and friendly 
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advice on the many problems affecting his future. 
Not all the research and reorganisation in the world 


conduct the industry in the future; and during the | plan 
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will in themselves suffice to make the shipbuilding 
industry as efficient, and, therefore, as prosperous, as 
corresponding industries in other countries, if we pro- 
ag to operate the new plant and methods produced 
y our researches under the incubus of old customs and 
labour agreements, many of them dating from before 
the last war, and which, while no doubt reasonably 
satisfactory at the time, are quite inappropriate to the 
entirely new methods of tomorrow. If the British ship- 
builders, with the advantage of their own and America’s 
war-time experience of welding and other new processes, 
and with the aid of scientific research, produce a “ blue- 
print ” of the shipyard which will produce ships in the 
most efficient and economical manner, then it will be 
the duty of the leaders of the operatives to co-operate 
so as to enable the new plan to be put into being and 
operated in the most effective manner. It will be 
useless to expend large sums of money on new plant _ 
and up-to-date equipment if their operation is 
obstructed by insistence on maintaining old customs 
and demarcations quite inappropriate to the new 


It is disheartening and even alarming to see workers, 
even in the midst of war, fighting among themselves 
and even striking over demarcation questions. Trades- 
men “ X ” and tradesmen ‘“‘ Y ” each say that certain 
work has been theirs in the past and that it must 
therefore remain theirs in the future, no matter how 
methods of working have changed, when they should be 
discussing who can do the job in the best and most 
economical manner from the point of view of produc- 
tion. This is an example of what I mean by old customs 
retarding progress. I have some confidence, however, 
that the modern labour leaders will take a broad and 
enlightened view of these problems, which appear to me 
to be of the greatest importance. 

I feel that there is a better prospect of management 
and men working together than there has been in the 
past, because the mere fact of having gone through such 
grave perils together should have, and has, brought us 
all a little closer together in mutual understanding and 
trust ; we shall have our difficulties, but I believe they 
can be overcome. Great Britain has now become a 
real democracy, and the old division into Master and 
Man has largely disappeared. The men’s leaders and 
the leaders of the shipbuilding firms have become much 
more closely acquainted during the war years, and, in 
my opinion, have rea] trust in each other; and the 
former can assuredly do a lot to dispel the remnants of 
distrust and suspicion which still linger among some 
sections of the men. They will, I hope, take every 
opportunity of impressing on the men that the vast 
majority of those in charge of the industry are workers 
themselves, whose only object is the mutual prosperity 
of all. 

I believe we have a reasonable prospect of putting 
the industry on a really efficient basis so far as econo- 
mical and efficient production is concerned, but that is 
only one aspect of our problem : having got the proper 
instrument of production we must have a steady supply 
of orders for the articles to be produced, which are 
— and engines. 

he peace aims of the United Nations contain, 
inter alia, ‘‘. . . improved labour standards, economic 
advancement and social security ; . . . assurance that 
all men in all the lands may live out their lives in 
freedom from want and fear; and men to 
traverse the high seas and oceans without hindrance.” 

The attainment of the first and second aims depends 
largely on what is meant by the third. If it means that 
Great Britain is to be free to own and.operate ships in 
such numbers as are essential for her very existence, 
without undue hindrance from other countries by such 
things as shipping subsidies, laws compelling nationals 
to ship their goods in their own ships, etc., then there 
is hope for us; but we cannot yet know how this third 
aim will be interpreted in practice. As Sir Arthur 
Salter said in the House of Commons on July 14, the 
solutions of our problems cannot ‘‘ depend on a policy 
within the sphere of shipping only.”’ Factors as diverse, 
but alike in so far as they are at present unsettled, as 
the international financial exchange system, the future 
of agriculture in this country, the extent of State 
control of various industries, the policy of other coun- 
tries, may all react on the shipbuilding industry of this 
country after the war. 

The guiding principle amid the mena should 
be that, as an ‘cland, this country should be abundantly 
supplied with ships; and further, that these ships 
should be built in this country and that the profession 
and industry of shipbuilding here should be so efficient 
that they will be called upon, as they have been for 
so many generations, to build ships for other countries. 
There can be no security and little prosperity for the 
people of this land without the mle y adoption of 
this three-part principle; and, as I believe that all 
countries outside Germany and Ja are now fully 
convinced that a strong British Empire is essential for 
their own security, I think we are fairly entitled to 
ask them not to make a secure and reasonably pros- 
perous Britain impossible by any actions which would 
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prevent us from maintaining the mercantile marine so 
vital to our needs. 

Britain has little to export except coal, manufactured 
goods, and services (including shipping services), while 
many other countries are wealthy in valuable raw 
materials for export, such as oil, cotton, wool, timber, 
metals, etc., so that there is no real foundation for any 
envy of Britain, but rather the opposite. Unless we can 
maintain our position as a great exporting country, 
we must accept the position allotted to France by her 
Nazi invaders—a peasant nation with the peasant’s 
low standard of comfort and aspiration. 
Britain would never again be in a position to save the 
world against another would-be Hitler. 

An alternative is that our manufactures should be | 
exported in ships built elsewhere; but, in so doing, 
we should be wasting one of our greatest national 
assets, namely, the unsurpassed skill of British ship 
craftsmen and designers. The astounding results of 
pre-fabrication in the rapid production of ships have | 
tended to obscure another product of war experience : 
I refer to the emergence of the indispensability of the 
skilled shipbuilding tradesmen for the construction of | 
warships and vessels of special design, which has | 
resulted in the past two years in the employment of a 
larger number of our yards on work of this type. Our | 
tradesmen have cause to be proud of themselves, and | 
if their accomplishments have not come so much to 
the public eye as some others, they can find some | 
satiatuction in remembering that they are part of a} 
service which is traditionally “silent.” I trust that 
post-war conditions may be such that there will be 
no diminution in skilled shipbuilding craftsmen, and | 
that never again will the industry be reduced to such 
regrettable but inevitable expedients as became neces- 
sary in the inter-war period. 

The interests of the shipowners are very closely 
linked with our own in the problem of post-war plan- 
ning. In common, we look forward to the day when | 
private—or, as F would prefer to call it, “ individual ” | 

—enterprise may be allowed to resume operation, | 
while fully recognising that this is not wholly possible | 
during the war or immediately following its conclusion. | 
If, however, full benefit is to be obtained from the | 
shipping and shipbuilding experience of the people 
of this country, it is, in my opinion, essential that | 
builders and owners should be allowed as free a hand | 
as is possible as soon as possible. The shipowners, | 
through the General Council of British Shipping, have | 
already committed themselves to *‘ a policy for Britain’s 
Merchant Fleet ” under the shorter title of-‘‘ Freedom 
and Efficiency.” The statement emphasises, as I have | 
done, the importance of a strong British mercantile 
marine, on the ground that it is as necessary to this 
country as its Navy, Army and Air Force. Further, 
it recommends the international recognition of this 
necessity in our national policy. 

It appears that it must still be left to some future 
President to attempt to forecast with any assurance 
the prospects of our industry after the war, but I} 
trust that my observations may give some food for | 
thought. There is an unwritten rule of the Institution 
that, once a year, the President may make some broad | 
references to the economic, as distinct from the tech- 
nical, aspects of engineering and shipbuilding. I trust 
I have not forgotten that the Institution’s principal 
task is the advancement of the sciences of engfneering 
and shipbuilding and all that is therein implied; but 
we must avoid taking up a certain legacy available 
from the days of the last war—I mean a tendency to 
cant about science. The word then acquired an almost 
mystic aura and there was a flood of books on popular 
science. For us, “science” means the use of exact 
methods in the design of ships and their engines ; the 
methodical study of relevant phenomena ; the methodi- 
cal investigation of fields of information, and the appli- 
cation of data there obtained. It involves a knowledge 
of and facility in the use of mathematics and physics— 
quite unnecessary in the perusal of popular science 
books. 

I would emphasise that, in the pursuit of engineering 
and shipbuilding, we are engaged in a scientific occu- 
pation cluttered with the regrettable necessity of giving 
much time and labour to purely economic questions. 
In a technical society such as this, we see a practical 
attempt to marry a “‘ debunked ” science—a science as 
recognised by those engaged in it—to business. Two 
wars have shown that, ultimately, it is the scientific 
partner in this union that matters most, and my excuse 
—apart from the preeedent mentioned earlier—for 
diverging into the side alleys of economics and state 
policy is the desire to ensure that, as shipbuilders and 
engineers, we shall be allowed the maximum freedom 
in contributing to the progress of civilisation. 





MoTrorWways ExXiprrion.--An Exhibition dealing 
with ‘‘ Motorways for Britain " arranged by the British 
Road Federation, 21, Southampton-place, Bloomsbury- 
square, London, W .C.1, will be held at 22, Lower Regent- 
street, London, 8.W.1, from December 9 to 24. 
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excited while the second section is fed through a rectifier 
arrangement 8 with currert proportional to the secondar\ 
current of the coupling from an arrangement of current 
transformers 10 associated with leads from slip-rings on 
the secondary system ib to the resistance 5, which 
completes the secondary circuit. The first section of the 
primary winding, which produces a constant component 
of the excitation, may be supplied from any source of 
direct. current, such as the generator 11 self-excited b 

shunt field winding or from an alternating-current supp! 

through a rectifier, and the characteristic of the coupling 
may be varied by varying the regulating resistance 1 
in series with this winding or by simultaneous variatio: 
of this resistance 14 and a regulating resistance 15 in 
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562,817. Retractable Undercarriage. G. H. Dowty, of | 
Cheltenham. [3 Figs.) November 19, 1941.—The in- | 
| vention is an undercarriage which changes in length | 
during retraction to facilitate stowage in the retracted | 
position. The undercarriage leg consists of a rigid part 4 
| which, while being retractable by swinging about the | 
pivot 5, is non-yielding under landing and taxiing loads, 
and a yielding part 6 which mounts the landing wheel 


| and is itself connected to the rigid part 4 by the swinging 
links 8 and 9. The chain-dotted lines show the part 6 fully 


deflected under maximum load. The resilient element 
is a telescopic shock-absorber 10 connected by a pin | 
joint on the link 9. The rigid leg part 4 is hollow, and 
the shock-absorber slides within it by the coljar 13, the 
arrangement being such that the shock absorber bas a 


part 4 as the links 8, 9 swing during landing and taxiing. 
The upper part of the shock-absorber is connected to 
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the anchorage 12 by a link 14 (Fig. 2). The leg is re- 
tracted sideways and in the fully-extended position the 
retraction pivot 5 and the shock-absorber anchorage 12 
are in line with the axis of.the shock-absorber 10. On 
the other hand, when the leg is retracted the alignment 
is destroyed, with the result that the shock-absorber is 
drawn inwards during retraction until the overall length 
of the leg is reduced to the required minimum. By in- 
verting this arrangement, it is possible to provide for 
lengthening in the retracted position, a requirement 
which would arise, for instance, if in normal retraction 
the wheel should fou) a spar. The arrangement can also 
be modified to allow for a shortening of the leg independ- 
ently of retraction. Thus, if the leg is in its fully- 
extended position and it is desired to lower the aircraft 
for servicing, the retraction pivot and shock-absorber 
anchorage 12 can be rotated to break the alignment of 
the latter with the axis of the shock-absorber. (Accepted 
April 27, 1943.) 
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553,192. Slip Couplings. The English Electric Com- 
pany, Limited, of London, H. S. Carnegie, of Stafford, 
and W. E. M. Ayres, of Stafford. .(2 Figs.) January 28, 
1942.—This invention is a torque-transmitting electro- 
magnetic slip coupling of the type in which torque is 
transmitted by the magnetic interaction of a field system 
with a secondary system rotating relatively thereto. 
The primary field system 4a of the coupling is provided 
with a winding made up of two sections spatially 
displaced around the core. One section is separately 
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series with the other primary winding. The latter 
winding produces a component of excitation displaced 
from the constant component and proportional to the secon- 
dary current for compensating wholly or in part or for 
over-compensating for the secondary reaction. The 
field system 4a of the coupling is provided with three 
slip rings, if one of these be common to both sections 
of the primary field winding. This form of the invention 
may be used in addition to a bucking exciter for varying 
the excitation in accordance with the speed of the output 


| shaft of the coupling, but for simplicity the said second 
| section of the field winding may be the only means for 


varying the excitation in accordance with slip. The 
arrangement described will usually require a cylindrical 
primary core and a primary winding of the distributed 
type. (Accepted May 11, 1943.) 
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552,748. Metallurgical Furnace. Wild- Barfield 
Electric Furnaces, Limited, of Watford, and G. H. S. 
Grene, of Watford. (2 Figs.) October 20, 1941.—The 
invention is a small retort type furnace for a batch 


| method treatment of a powder or small articles in special 


atmospheres. The furnace has an outer wall 1, a lid 2 
and a central heater block 3 in which the heater elements 
are embedded. External heating elements are also 
embedded in the outer wall 1. In the intervening space 
is an anpvular retort 5 in which is placed a stand with 
inner and outer vertical pipes 7 and 8 welded to the top 
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of the retort and to radial ledges which support the layers 
of trays 6, six or eight trays forming a complete layer. 
Inlet and outlet branches form headers at the top. The 
gas inlet and outlet pipes pass out through notches at 
the top of the furnace wall and are attached to a gas 
supply main and an outlet duct respectively. Inlet and 
outlet orifices, graduated to give an even distribution, 
supply each tray. The whole stand is suspended by the 
pipes from the removable top of the retort which is, in 
turn, stood in the furnace chamber. Gas distribution 
can be arranged as convenient ; for example, alternate 
pipes 7 of the inner ring supply the gas over each layer 
of trays, and the alternate but non-corresponding pipes 8 
of the outer ring collect and remove the gases ond water 
vapour. (Accepted April 22, 1943.) 
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THE TRANSIENT STATE AND | 
THE ANALYSIS OF SHOCK- 
EXCITATION. 

By R. G. Mantey, B.So. 

(Concluded from page 322.) 
THE appearance of the response curves in Fig. 5a 
und 5b, page 322, ante, suggests the phrase “ re- 
current transients,” 


the recurrence of transients in the response to 
1 periodic 
some confusion. The response to the 


repetition of the hammer-blow may be calcu- 


same manner as described above ; the response so | 
calculated will be periodic, 
as the load-variation, and will be the forced motion. 
If the hammer-blows are repeated indefinitely, the | 


| 
| of the series representing a function f (t), S and all its 


derivatives, D 8, D*S, D®S, etc., are continuous, irre- 
spective of the 
functions f and its derivatives D f, D*f, D*f, ete. 





| fis the load variation P in equation(7), itis aes 


that the expression 


D* Ds ’ 
[2 _ wr per _ ee. | [S]. 


continuity or otherwise of - 


f Fig. 8b, together with a starting transient as shown 
in Fig. 8c. Since the resultant motion is the same 
© | whichever mode of description is employed,_ it 
f | might appear to be rather pedantic and unnecessary 
to draw a distinction between these two different 
prremag seer indeed, as such a distinction neces- 
| sarily involves a consideration. of the question 
“What is a transient?” two definitions being 
possible, it may be argued that the two modes of 





| may not represent the quantity k x very accurately | description, each corresponding to one definition, 


| any of its derivatives ; 


force-variation that there has been | in the displacement and velocity in the forced motion 
periodic | represented by (7) that new transient terms must 
be introduced in the normal method of analysis, 
lated by means of Fourier analysis, in much the | in order to prevent the displacement and velocity 


in the complete response from being discontinuous. 


with the same period | In the particular case considered above, the first 


| derivative of P is shown in Fig. 7b, and is discon- 
| tinuous, and the higher derivatives cannot be illus- 








and it is on this matter of|at points where there are discontinuities in P or | are equally valid. Even so, one definition and one 
and it is at discontinuities | mode of description appear to the writer to have 


certain practical advantages over the others. These 
| are the definition and description based on the 
Fourier method of analysis, namely, the response 
to a periodic load-variation ultimately settles down 


| to a steady-state (periodic) motion, which is the 


forced motion calculated by the Fourier method ; 
a decaying vibration at the natural frequency, 
| having initial values of displacement and velocity 


only transient will be the starting transient, since | trated, since they involve isolated points at infinity | equal and opposite to the initial values in the forced 


the law of the load-variation (in Fourier-series form) | 
does not alter at any time after the commencement | 


of the motion ; thus it is difficult to see, in a super-| tion by the Fourier method, simply because the | motion and the decaying starting transient. 
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ficial examination of the problem, how analysis by | 
the Fourier method can give the recurrent transients | 
which are evident in Fig. 5. Preliminary considera- | 
tion without numerical corroboration suggested that, | 
while the conditions for the validity of a Fourier | 
expansion are well known, the conditions for the 
validity of the method of calculating response by | 
means of a Fourier expansion might well be much | 
more stringent. Referring back to the equation of 
motion (1), page 321, ante, the forced motion may | 
be expressed symbolically in the form 


kz = k > =| 


and D represents the differential 


(6) 


where w* = 4 


M 





operator 


ze 
the operational calculus, the expression (6) can be 
expanded by the Binomial Theorem :— 

2 
ben [1 Gta te | - (7) 
so that all the even-order time-derivatives of P 
appear in the response. Now it is well known that 
a Fourier-series expansion of a function is not very 
reliable in the neighbourhood of points of discon- 
tinuity (Gibbs’ phenomenon)*, the sum of the 
Fourier series “‘ overshooting” the discontinuous 
“jump ” in the manner illustrated in Fig. 7a. 

Since a Fourier series consists of sine and cosine 
functions, all of which are continuous, the sum 
of the series is a continuous function, even if 
the function which it purports to represent is dis- 
continuous, and all the derivatives of the series-sum 
must likewise be continuous. Thus, if 8 is the sum 





* Fourier Series and Integrals, by H.S. Carslaw, Chap. 
IX. London: Macmillan and Company, Limited (1921). 








According to the normal methods of | 
|W 


where the first derivative is discontinuous. 
“recurrent transients ’’ would not appear in a solu- | 


The | motion, is the starting transient, and the resultant 


| motion is the sum of the periodic steady-state forced 
Thus, 





(c) 





RT/k} 








 (e107.6.) 





| method apparently breaks down at the precise points | on this basis, the transient term is the difference 


where such transients would be introduced. 

As stated above, these conclusions were reached 
without any numerical work being done on the 
problem. At this stage it was natural to inquire 
just what result the Fourier method would give in 
the example quoted, and the forced-motion response 
yas accordingly calculated for the case A = 20. 
The result is shown in Fig. 8a, on this page, and 
is a striking vindication of the Fourier method. 
The curve displays the “recurrent transients ” 
and is, in fact, precisely the steady-state motion 
which would be obtained by the normal method. 
Fig. 8b shows the steady-state motion for the 
case A= 10. It is natural to inquire the differ- 
ence between the steady-state motion and the com- 
plete response shown in Fig. 5b. This difference is 
the single decaying vibration—the starting transient 
—illustrated in Fig. 8c. Thus the response (Fig. 5b, 
redrawn in Fig. 8d) is composed of the steady-state 
motion (Fig. 8b) and the starting transient (Fig: 8c). 

It is evidently possible to describe the motion 
in Fig. 56 in two ways: (1) a forced motion as 
shown by the dotted line, together with transient 
terms introduced during each cycle (three per cycle, 
those in the first cycle commencing at ¢ = 0, 
Tand2T), the motion eventually settling down to 
the steady state depicted on the right of the diagram ; 


| and (2) a forced motion or steady state as shown in 











between the resultant motion and the ultimate 
steady-state motion. 

The alternative definition and description based 
on the method of analysis set forth in the opening 
paragraphs are as follows: regarding the load- 
variation as following different laws during the 
various parts of the cycle, the response to the load- 
variation during each part is the forced motion, 
and decaying vibrations at the natural frequency 
are introduced at each instant when the law of the 
load-variation changes, in order to preserve the 
continuity of displacement and velocity; these 
vibrations are the “recurrent transients.” The 
resultant motion is the sum of the (periodic) forced 
motion and a number of transient terms, and 
owing to the decaying nature of the transients, the 
motion eventually reaches a steady state. 

The Fourier method of analysis appears to be 
preferable for five reasons: (a) the notions of a 
steady-state forced motion and a single (starting) 
transient are well-established in connection with 
sinusoidal load-variations; (b) the method is 
easily capable of extension to deal with systems 
having more than one degree of freedom, whereas 
the alternative method would prove extremely 
cumbersome, if not impossible, in such cases ; 
(c) a Fourier analysis of the load-variation is fre- 
quently desirable for other reasons—in the case of 
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gas-force variations in an _ internal-combustion 
engine, for example, the magnitudes of the various 
harmonics of the gas-force variation are required 
in the estimation of vibrational input energy ; 
{d) since accuracy depends, in the alternative 
method, on the accurate estimation of slopes and 
intervals (the transient introduced at a change in 
the law of load-variation being largely dependent 
upon the rate of change of the load and on the 
relation between the natural period of the system 
to the various time-intervals involved) the method 
is not likely, in a practical case, to give such reliable 
results as the Fourier method, the Fourier com- 
ponents of a variation being capable of quite precise 
determination by numerical or mechanical integra- 
tion; finally (e) it seems preferable to calculate 


the important steady-state motion in one stage, | 


by the Fourier method, rather than to obtain it 
as the sum of a number of separate transient 
terms, the probability of error in any calculation 
being roughly proportional to the number of 
stages by which the numerical work is carried out. 
The foregoing analysis suggests two methods of 
computing the response to a periodic load-variation 
of the shock-excitation type. One method, being 
an extension of the normal method as applied to 
non-periodic loads, consists of dealing with separate 


periods of the load variation, and sub-divisions of | controlled by the maximum range of vibration it | 


the periods, in a rather piecemeal fashion, resulting 
in the introduction of numerous transient terms, 





therefore natural that the thoughts of designers 
were directed to the seismic type of vibration unit. 
One successful seismic vibrograph developed in 
the past decade is the R.A.E. vibrograph. It is a 
very compact instrument, as the whole of the 
seismic, time-marking, and recording systems are 
contained in a cubical box of 3} in. sides, weighing 
only 2} lb. The case is attached to the vibrating 
member, and a spring-controlled mass inside the 
instrument remains materially stationary for high- 
frequency vibrations. The movement of the mass 
relative to the case is recorded on a moving film by 
means of an optical magnifying system. The vibro- 
graph is operated electrically by remote control, and 
therefore has distinct advantages over the hand-held 
instrument. Before discussing the eddy-current 
damping of the R.A.E. vibrograph, it will be in- 
teresting at this point to consider the theoretical 
performance of seismic vibrographs in general. It 
is considered that an essential feature of a seismo- 
graph is that the natural frequency of the mass on 
its control spring should be less than the lowest 
frequency it is desired to record. Even for a very 
small system, such as the balance wheel system of 
a watch, it is possible to arrange the flexibility and 
mass so as to result in a low natural freqency of 
vibration, and the size of the seismic section is 








|is designed to measure. The theoretical perform- 
ance of the vibration pick-up unit is calculated in 


the ultimate steady state being reached as the limit | the following manner :— 


sum of a convergent series of such terms super- 
imposed upon the forced motion. 
method, carried through by means of Fourier series, | 
gives the steady-state motion at once, the single 
(starting) transient term being easily obtained from 
initial conditions of the motion. For a variety of 
reasons, the Fourier method appears to be superior | 
to the alternative method. 

A side-issue of more than academic interest is | 


the fact that a Fourier-series expansion of a con-|of the spring, and A be the damping coefficient, | 


tinuous variation is perfectly valid, even when the | 
derivatives of the function are discontinuous. While | 
the question of the extent to which the time- 
derivatives of any physical variation are continuous 
is largely indeterminate, it is certainly true that all | 


physical variations are themselves continuous, with | ¥ hich may be rewritten in the more convenient | 


the result that the Fourier method of analysis may | 
be used in all cases with confidence that the correct | 


result will be obtained. 





THE DESIGN OF | 
VIBRATION PICK-UP UNITS. | 


By F. Postterawaire, Ph.D., M.Eng. | 


VisraTions in structures and machines can be | 
both annoying and dangerous, due to the possibility | 
of mechanical breakdown resulting from the induced | 
alternating strains. Before an attempt can be made | 
to cure or alleviate the troubles it is necessary “t 
know the frequencies and amplitudes of the vibra- 
tions. A few years ago the study of vibration was 
in its infancy and there were few vibration-measuring 
devices available on the market. This position is | 
slowly improving, but even before the outbreak of | 
the war the known types could be counted on the | 
fingers of one hand. Some, like the tunable vibrating 
reed, measured the frequency of the vibration accu- 
rately but gave only an indication of its amplitude, | 
and this for many uses was sufficient. One of the | 
first instruments was the Cambridge Instrument 
Company’s vibrograph. This was a self-contained 
device weighing a few pounds, and it was held in 
the hands and a projecting pin was pressed against | 
the vibrating member of the structure. The pin | 
was connected through a system of levers, inside the | 
case, to a stylus pressing lightly on a moving film 
of celluloid, this feature being used in a whole series 
of Cambridge instruments, and causing a recording 
groove to be made. A second stylus attached to 
one arm of an electrically actuated tuning fork also 
pressed on the film and made time-marks alongside 
the vibration record. Although this vibrograph had 
many applications it could not be used when the 
vibrating member was not accessible to the operator, | 
and, furthermore, movements of the holder masked | 
the low-frequency portions of the record. It was! 


| 








The second in which the unit measures vibration. 


| 





have been plotted in Fig. 1, and the corresponding 
P 


Consider movements and distances in the direction 
Let y be the 
distance of a point on the case from an arbitrary 
point fixed in space, and let x be the distance of the 
centre of the spring-controlled mass from the same 
point on the case; this point being chosen so that 
x = 0 for no strain in the spring. The distance of 
the centre of the mass from the fixed point is there- 
fore z+ y. Let M be the mass, » be the stiffness 


being a function of the velocity. Then, equating 
the acceleration of the mass to the accelerating 
force, the following equation is obtained :— 

. M (@ + 9) 


—Azr— p?2, 


form :— 


+y+2Kpzr + p*x=0, (1) 


A 
where 2Kp = W and p? = m7 


| Assume that a simple-harmonic motion of amplitude | y, 


y, is applied to the vibration unit, so that 
=c-+ y,sin gt, 

where c is a constant. As the initial motion of the 
mass is not required, the particular integral only is 
required for equation (1), and the solution is :— 

GY sin (qt + 8) 
JS {pr —¢@j+4 K*q*p*} 
where @ is the phase angle between the applied and 
recorded harmonic motions, its value being obtained 
from the following expression :— 





z= 


Now let 
1 A=2K, andR= = 
Pp y 


\ 


where z, is the maximum value of z, when it will be 
seen that 
NA 


<4 


i (2) 


tan @ = 


and 
N? 
R= ° 
J/ {al — N%)?+ A*N?} 
A family of curves for R with N as the abscissa 


(3) 





curves for @ are shown in Fig. 2, opposite. The 
former curves have been published on other occa- 
sions as they apply both to mechanical and electrical 
systems, but the latter ones-for @ are not so well 
known. The use of logarithmic scales is very con- 
venient for the plotting of such curves, as they cover 
such a wide range and bring out points that would 
not be obvious if linear scales were used. Expres- 
sions raised to any power give curves which are 


the direction of the slope showing whether the index 
is positive or negative. In Fig. 2 a linear and a 
logarithmic scale are used, so that the curves have a 
symmetry about the cross-over point for N having a 
value of unity. 

A number of interesting points arise from a 
detailed study of the curves shown in Figs. 1 and 2. 
For the condition of no damping the response is 
only truly seismic for values of N above from 6 to 7, 
when it will be seen from Fig. 2 that the phase 
delay is 180 deg., which means that the mass is 
actually moving a slight amount in the opposite 
direction to the case of the instrument. For the 
range above N equals 6 to 7 the damping factor 
can be varied from 0 to 2 without lowering the 
minimum response below 0-95, but for the same 
range of frequency and damping factor the phase 
angle is changed by as much as 20 deg. For no 
damping factor the response is in phase with the 
applied vibration up to a value of N = 1, when 
resonance occurs, and the phase changes abruptly 
to —180 deg. for a value of N above 1. 

For values of R less than 0-1, and for values of A 
from 0 to 2 the curves show that the vibration 
pick-up unit acts as an accelerometer. The slope 
of the chain-dotted line a, Fig. 1, represents 
| acceleration, and any line drawn parallel to this 
also represents acceleration. Thus for small damping 
factors the pick-up unit acts as a seismograph for 
| frequencies well in excess of its natural frequency, 
j}and becomes an accelerometer for frequencies well 
| below the natural frequency. An interesting feature 
| regarding the damping factor is used in the R.A.E. 
|vibrograph. If A = 1-2, it is possible to work 
with N as low as 1-25 without departing more than 
|+4 per cent. from unity response. As only one 
|instrument is generally used, the phase response is 
| relatively unimportant, but it is of interest to note 
|that although the amplitude response is almost 
truly seismic for a wide range of frequency, the 

hase lag varies considerably for the same range of 
| frequency, actually from —110 deg. to —180 deg. 
If a number of these vibrographs are used simul- 
taneously to obtain the true phase relations of the 
| various components of the applied vibration, it is 
necessary to control very carefully the damping 
current applied to the magnetic coil of the eddy- 
current damper, since the curves of Fig. 2 show 
that the phase lag changes quickly for low values 
|of A in the region of N = 1. 

Finally, the curves in Fig. 1 show that for large 
alues of A the amplitude response is that of a 
| velocity-meter. The chain-dotted curve 6 has been 
|drawn so that its slope represents velocity, and 
any line parallel to it also represents velocity. 
| Sections of the curves for A = 4, 8, 16, and 32, can 
| be seen, which represent velocity responses. Thus, 
|for appropriate combinations of A and N, the 
| vibration pick-up unit becomes a seismograph, a 
velocity meter, or an accelerometer. For extreme 
| values of A the phase lag curve flattens, until when 
A is infinity the curve becomes a horizontal line of 
| —90 deg. phase lag. 

A natural development of the R.A.E. vibrograph 
was to make use of remote recording, and a typical 
instrument of this type is the Sperry vibration 
pick-up unit illustrated in Figs. 3 and 4. Only 
one type of pick-up is shown, but they are made in 
various sizes ranging from a few ounces to a few 
pounds, and a torsional pick-up unit is also made. 
For remote recording it is necessary to generate an 
electrical signal to represent the vibration, and this 
is done in the Sperry pick-ups by the use of a 
moving-coil system. The construction can be seen 
in the illustrations. In Figs. 3 and 4, a is the damping 
cylinder, 6 the elastic coupling, c the magnetic 
seismic mass, and d is the part of the pick-up 
attached to the vibrating body. A permanent 
magnet forms part of the seismic mass and supplies 
flux to the air-gap. The moving-coil is actually 
secured to the case and moves with it, and the 
relative movement between the mass and the coil 
generates an electrical signal which is fed through 
an amplifier to a recorder. Since the signal is a 
function of the velocity of the vibration, it is 
necessary to use an integrating amplifier to convert 
it into a displacement signal. The space inside the 
pick-up case is filled with oil, which acts as the 


+ 








straight lines, the slope representing the index, and 





damping medium for the seismic section. For the 
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vertical pick-up units a response curve similar to 
that for A= 1 in Fig. 1 is obtained, but due to 
the greater friction of the horizontal pick-up units 
their response curve is more like that for A = 4. 
This is an important difference, since considerable 
errors might arise for vibrations not strictly vertical 
or horizontal. The errors would be at the low fre- 
quencies mainly since both units have approximately 
the same response above 20 cycles per second. 

It is considered that the eddy-current feature 

used in the damping of the R.A.E. vibrograph is 
superior to the oil-damping device used in the Sperry 
vibration pick-up unit, since the damping factor is 
constant for both vertical and horizontal vibrations. 
The mass suspension in the Sperry unit is such that 
there is no response to angular vibrations, but since 
the mass in the R.A.E. instrument is concentrated 
at the end of a lever suspension, there is a response 
to angular vibrations unless the vibrograph is posi- 
tioned so that the vibrations are applied through 
the centre of percussion, which is shown on the case 
by two engraved arrows. If two vibration records 
are obtained, one on the flexural axis of the struc- 
ture and the other offset, there is no difficulty in 
separating the linear from the angular vibrations, 
and this point causes little difficulty in practice. 
| A useful vibration detector was marketed by 
| Mullard before the German occupation of Holland 
;cut off supplies. It is now freely advertised in 
German technical papers, but it is understood that 
arrangements are well advanced for manufacturing 
it in this country. The pick-up unit is a compact 
cylindrical shape and is an electromagnetic device 
working on the moving-coil principle. Although 
similar in many respects to the Sperry unit, it 
differs in the type of damping used, which is eddy- 
current, as in the R.A.E. instrument. There are, 
| however, two air-gaps in the detector, one for the 
| pick-up coil, and the other for the eddy-current 
| cylinder, both cutting flux supplied from permanent 
| magnets. The use of permanent magnets is a good 
| feature, since, as well as making the units self- 
| contained, it prevents errors arising from the condi- 
| tion of the accumulator, as with the coil-energised 
| type of magnet. After integration, the response of 
|the detector corresponds again to the curve for 
A = 1 in Fig. 1. In this unit the seismic mass is 
supported axially by two diaphragms, and hence 
|its damping factor is constant for either vertical, 
| horizontal, or any intermediate inclination of the 
axis. 

A comparison of the natural frequencies of the 
|pick-up units discussed is as follows :—R.A.E. 
| vibrograph, from 7 cycles to 10 cycles per second ; 

Sperry vibration pick-up unit, 3-5 cycles per second ; 
and Mullard vibration detector, about 11-5 cycles 
| per second. Unless an adjustment is provided, the 
| vibration pick-up units will always accommodate a 
larger amplitude of vibration in the horizontal than 
in the vertical direction, due to the gravitational 
| loading of the suspension for the vertical position 
| which brings the seismic mass nearer to the end 
|stop. So far, no mention has been made of the 
| piezo-electric crystal pick-up unit, but the omission 
| has been deliberate since it is not possible to attain 
much accuracy when these are used to measure the 
|amplitude of vibration, although they are quite 
suitable when used for frequency purposes such as 
microphones and gramophone pick-up units. The 
| crystals used are generally Rochelle salt, and these 
| vary their piezo-electric constant and resistivity 
considerably with climatic conditions. This article 
| has shown that designers of vibration pick-up units 
|are attracted by the seismic response section of the 
|curves and tend to aim for one approximating to 
| A =1 to 1-2, and an attempt will now be made 
| to show that an improved design is possible if use 
|is made of a much higher damping factor, and a 
| much higher natural frequency. 

Vibration pick-up units may be used for detecting 
and measuring vibration in foundations, buildings 
and structures, bridges, ships, engines and machi- 
nery, aircraft, etc. The most useful unit is the 
one which responds to the widest range of frequency 
of vibration, and some of the possible frequencies 
can be deduced from the following. Bridges, air- 
craft structures such as wings, etc., can resonate 
at frequencies as low as one vibration for a number 
of seconds, while local vibrations of the structure 
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may reach frequencies as high as 500 cycles or 
1,000 cycles per second. 
the dynamic conditions of the system to which it 
is coupled, the pick-up unit should be as light as 
possible, and the ideal unit should be capable of 
measuring large amplitude low-frequency vibrations 
with the same degree of accuracy as for small- 
amplitude high-frequency vibrations. Such a 
response cannot be obtained from a seismograph 


without making the device big enough to accom- | 


modate the largest displacements in its spring 
suspension. A much better solution is to discard 
the seismic idea, and to cut down the response at 
the low frequencies. This occurs automatically with 
existing pick-up units, but for frequencies below the 
natural frequency of the unit the response curve is 
steep, and due to the low natural frequency of the 
units has too good a response to the low frequencies. 
The best solution appears to be to increase the 
damping factor to, say, A = 4, and to increase the 
natural frequency of the unit to, say, 50 cycles per 
second. 

The results can now be seen in Figs. 1 and 2. 
Curves g and A show what amplitude of vibration 
can be accommodated with a Mullard unit if a 
relative movement of 0-02 in. is allowed between 
the mass and the case. Thus, for a frequency of 
500 cycles per second an amplitude of 0-02 in. can 
be accommodated, but for a frequency of 5 cycles 
per second an amplitude of 0-1 in. can be accom- 
modated. But, as can be seen from curve g, there 
is no gradual increase in the amplitude tolerance 
as the frequency is lowered; it changes abruptly 
below 10 cycles per second. If the natural fre- 
quency of the pick-up unit is increased to 50 cycles 
per second, still with A = 1, the curves ¢ and e, 
Figs. 1 and 2, are obtained. Now, although the 
amplitude tolerance of 0-02 in. still holds for a 
frequency of 500 cycles per second, an amplitude 
of nearly 1-5 in. can be accommodated for a fre- 
quency of 5 cycles per second, but the previous 


criticism still holds that the tolerance changes | 


abruptly ; in this case in the region of 50 cycles per 
second. Finally, if the natural frequency is kept 
at 50 cycles per second, and the damping factor A 
increased to a value of 4, the curves d and f/f are 
obtained. It will be seen that the amplitude 


accommodation is a smoothly graded one, some of | 


the frequencies and amplitudes being :—500 cycles 
per second, 0-022 in.; 200 cycles per second, 
0-0275 in.; 100 cycles per second, 0-043 in.; 50 
cycles per second, 0-081 in. ; 20 cycles per second, 
0-25 in.; 10 cycles per second, 0-61 in.; and 
5 cycles per second, 1-6 in. It is considered that 
this performance would be ideal for the whole 
gamut of amplitude and frequency. It will also 
be seen from curve f in Fig. 2 that the phase lag 
is more gradual than for curves e and A. Since 


the actual movement between the mass and the case | 


is small, even for large low-frequency vibrations, 
the pick-up unit would also be small, and since the 
natural frequency is high the unit would be able 
to work at greater accelerations than existing units, 
since acceleration is the limiting factor which breaks 
the mechanism. The unit would be suitable for 
multi-point simultaneous recording owing to its 
phase lag changing more slowly than for existing 
types. At this stage it is not proposed to put 
forward a design of vibration pick-up unit embody- 


So that it shall not alter | 


ing this new principle, since the object of this article | 


is to show the possible trend in the evolution of the 
vibration pick-up unit. 








INDUSTRIAL Sarety Boors.—lIndustrial employees 
who are prone to foot accidents have been able hitherto 
to obtain permits to purchase safety boots with rein- 
forced toes, but the demand for these boots has now 
increased beyond the present rate of production. Every 
effort is being made to increase production still further, 
but, in the meantime, the first priority for these 
boots is given to miners employed underground. After 


consultation with the Ministry of Labour and National | 


Service, the Ministry of Fuel and Power, the British 
Employers’ Confederation and the Trades Union Con- 
gress, the Board of Trade have, therefore, decided that, 
for a period of three months as from October 12, 1943, 


permits to buy safety boots will be granted only to | 


underground miners, and even then only in cases of 


necessity. 
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| capacity to the needs of a market which is con. 
| stantly altered by technical development, by 
changes in incomes and in consuniers’ tastes and 
requirements, and by the varying conditions of 
international trade. It is in the solution of the 
problem of structural unemployment that research 
can play such an important part. The economic 
system, it is stated, “* must be equipped not only to 
4 ; produce its pre-war range of products at low cost, 
arises through obsolescence policy, and hence | byt also to develop more eagerly and pertinacious!, 
taxation. It is unfortunately true that most!than ever before new products and processes of 
British companies provide for the writing-off of new | manufacture to which extensive and well-planned 
plant over a far longer period than is the case, for research will point the way, and to adapt itself 
instance, in America. This is a problem closely rapidly and with the least possible friction to 
connected with the Treasury policy on taxation, changing conditions, both of technical supply and 
but it is possible that the taxation authorities do | of consumers’ demands at home and abroad.” 
not recognise the vital connection between rapid! gir Lynden Macassey, K.C., in his capacity of 
writing-off of plant and a forward research policy, | chairman of the Internal Combustion Engine Manu- 
and hence with the national economy as a whole. | factyrers’ Association, wrote, in The Times of 
The importance of this far transcends any short-! June 21, 1943, that “few fail to realise that full 
term loss which the Treasury might have to bear employment after the war and the competitiv: 
if steps were taken to encourage rapid writing-off. | apility to regain lost export trade is very largely 
It is quite obvious that, if a company has recently dependent on industry's adoption of all the results 
installed new plant which it knows cannot be | and resources of scientific and industrial research 
written off in less than, say, ten years, it is not Misuse of Research and Invention by Monopolies. 
going to pursue energetically any research directed | [¢ will have been seen from the preceding sections 
towards the evolution of still better plant. It is the | that large corporations and monopolies are in a 
case, moreover, that improvements in a given field | .5mewhat special position. The patent laws mak 
tend to come in spurts, so that if a company installs | i¢ rather easy for them to block developments | 
new plant early in such a spurt it will be handicapped | potential competitors. It is impossible in the scoy 
by the time the impetus of research in that field is} of these notes to suggest ways of overcoming this 
spending itself. There are many examples of this, | difficulty, and, in fact, it is by no means certain 
one of the most interesting being in the production | that any improvements which ‘might be suggested 
of synthetic ammonia. An immense amount of | would not introduce disadvantages greater than 
technical work was devoted to this in the decade | those which exist at the moment. It has been 
follow ing the last w ar; a plant erected in, say, 192: pointed out, moreover, that large corporations ar 
might have been quite obsolete five years later. On| much stronger supporters of research than small 
the other hand, there has been realtively little funda- firms, and, on the whole, have carried out better 
mental change in most plants between 1930 and the | work with better results. The growing importance 
present time. Another example from the field of | o¢ team-work in research also favours the larg 
machine tools is that of the introduction of carbide- |corporation ; it has been stated by Duponts, for 
tipped cutting tools instead of high-speed steel tools, | instance. that the practical production of Nylon 
which led to greatly increased speeds of machining. | would have been impossible had they ‘not been 
Any machine tool (in a field where the use of carbide- | prepared to spend several million dollars on research 
tipped cutting tools is appropriate) which was) ang development on it. Much the same applies 
made before this increase in speed is obsolete, | ¢, Imperial Chemical Industries and polythene. 
though in this case modernisation is often possible. | J; might be objected that there is no reason why 
There is, moreover, what economists sometimes call | co-operative research between smaller manufac 
a multiplication factor involved; thus, if the} turers should not be pursued on just as big a scale 
textile industry is enabled to write off plant more | a, py the large corporations ; but the fact remains 
quickly it will favourably affect the textile mach-| that the expenditure on co-operative research in 
inery and electrical engineering industries and then, this country has been small, and in the United States 
in turn, say, the machine-tool industry. quite insignificant, in relation to expenditure by 

The fullest reconsideration of Treasury policy| industrial concerns on their own behalf. It is 
is required, not only in relation to obsolescence in possible that this position may be altered, and a 
industry but also in relation to research expenditure. pointer in this direction is the proposal of th 
A contribution to a co-operative research organisa-| British Coal Utilisation Research Association to 
tion may only be included in revenue expenditure spend 200,000/. per annum for five years; but 
before assessment of profits to taxation in so far | eyen this sum is much too low for expenditure on 
as it is considered reasonable by the Inspector of | oyr principal natural resource if compared, fo 
Taxes, and provided that it is not used by the | instance, with the expenditure of the United States 
research association for capital expenditure, but | on research on petroleum. 
only for maintenance and running expenses. In It has been frequently alleged, both in this 
other words, a building, however unsuited for use| country and in the United States, that large co1 
as a laboratory, can be rented, and the rent, how- porations have held up research and development 
ever high, can be paid by a research association | work and the commercial introduction of new pro 
out of the contributions of its members; but if the | ducts for restrictive monopolistic reasons. There 
association wishes to build its own laboratories, | may be instances of this, but they are not common, 
this is capital expenditure and may be disallowed | and they should be studied against their prope! 
by the Inspector of Taxes when dealing with the }ackground of research as a whole. It has already 
accounts of the contributing member. There may | peen pointed out that there are other instances of a 
be ways of dealing with these difficulties in practice, | pontrary nature, where large combines have 
and in any case the problems involved are far too attempted to circumvent patents held by small 
complex to be treated here ; the point to be empha- | firms in order to enable products to be placed on 
sised is that reconsideration of the whole taxation | the market which otherwise might not have been 
position is urgently needed. 

A great deal of attention is being given at the 
present time to the problem of achieving full employ- 
ment after the war. Though the same point has} Tye Cuapwick Trust PRIZE ESsAys. 
been stressed many times, two quotations may be | Trustees recently offered three prizes of 1001., 501., and 
made, bearing on the importance of research and | 25/. for the best three essays on architectural, engineering 
development to the achievement of full employ- }and administrative principles, relative to sanitation and 
ment. Nuffield College*. draws attention to the | hygiene, which should be observed in the replanning 
i arrangement of war-devastated towns or areas. Th« 
twofold nature of unemployment— cy clical nomen first prize of 1001. has been awarded to Mr. A. F. Russell, 
ployment arising from fluctuations of economic) , p14. of London, 8.W.6; the second prize to Mr 
activity, and structural unemployment, which is| jon Brierley, A.M.Inst.C.E., F.G.S., chief engineering 
the outcome of the maladjustment of productive | assistant, Borough of Sutton and Cheam, Surrey ; and 
—— | the third prize of 25/. to Mr. John Marriott, A.M.Inst.M 

* Employment Policy and Organisation of Industry| and Cy.E., M.R.San.I., Deputy Surveyor and Sanitary 
after the War, Oxford University Press (1943). | Inspector, Wetherby Rural District Council. 


RESEARCH : A GENERAL 
SURVEY. 


By O. W. RosKILL. 


(Continued from page 345.) 


Another relation between research and industry 


made at all. 
(To be continued.) 
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ENGINEERING, PAST AND 
FUTURE.* 


By Proressor F. C. Lea, O.B.E., D.Sc. 
(Concluded from page 356.) 


RaPip progress was made during the last ten years 
of the Nineteenth Century in alloying various elements 
with iron. In 1900, steel for projectiles containing 
3 per cent. of chromium was made in the open-hearth 
furnace. Sir Robert (then Mr.) Hadfield made steels 
containing 7 per cent. to 21 per cent. of manganese, 
which have prolonged to a remarkable degree the life 
of dredger-buckets, points and crossings, and other 
articles subject to abrasion. These steels, which to-day 
generally contain 12 per cent. to 14 per cent. of man- 
ganese, are quite different from the carbon and many 
other alloy steels when quenched from a high tem- 
perature. Taylor and White, in America, starting 
from the Mushet steels containing 5 per cent. to 6 per 
cent. of tungsten, some chromium, and 1-5 per cent. 
to 2 per cent. of manganese, carried out their classical 
experiments on the effect of increasing the tungsten 
and chromium, from which modern high-speed steels 
have been developed. These contain as much as 
20 per cent. of tungsten, 12 per cent. of cobalt, 1 per 
cent. to 1-5 per cent. of vanadium, and perhaps smaller 
percentages of other elements. Molybdenum-tungsten 
steels, containing 4 per cent. to 6 per cent. of each of 
these elements, have also proved of real value. The 
introduction of such steels made it possible to remove 
metal at cutting speeds far greater than those possible 
with the best carbon steels, and brought about radical 
improvements in the design and strength of machine 
tools. 


Cutting Tools Research Committee has helped. 


Mention should be made of the revolution brought | 


about by sintering oxide of tungsten with cobalt and 
other metallic elements. These substances can be 
moulded at high temperatures into agy desired form. 
The small moulded tips are brazed on to suitable 
shanks and ground by special wheels of metal, ruberoid, 
or plastic impregnated with diamond dust. The Council 
set up a Research Committee before the war to investi- 
gate the possibilities of such sintered tools. It is to be 
hoped that the investigations may be continued when 
more peaceful times have come. 

The number of alloys which have been developed for 
engine and machine elements is so embarrassingly great 
that an attempt has recently been made to limit the 
number of such steels, and to classify wrought steels 
into a restricted number of groups. The success of 
alloy steels in meeting more onerous conditions of | 


temperature and stress, however, has introduced prob- | 
lems unknown in the days of ordinary wrought iron | 
and steel. 
to a well-known works, where I was shown a crank- 
shaft of about 3 in. diameter which had fallen from a 
truck on to a cinder path, and had broken into two 
parts with a clean-cut fracture. Tensile tests showed 
an ultimate strength of about 60 tons per square inch 
with a reasonable elongation and reduction of area. 
Why, then, should the shaft have been broken by a 
fall of a few feet ? The explanation was partly given 
by a notched-bar impact test. Subsequent tests 
showed that the alloy (3 per cent. nickel, | per cent. 


chromium), of which the shaft was made, became | 


seriously embrittled if kept for about 24 hours at the 
temperature required for tempering to give the specified 
test properties. Thus an alloy which seemed admirable 
for its duty became highly dangerous if the heat- 
treatment were unduly extended. The addition of 0-5 
per cent. of molybdenum enabled the tempering treat- 
ment to be continued for 24 hours without risk of 
embrittlement, and it was thought that such an alloy 
was suitable, not only for crankshafts, but also for the 
bolts of steam-pipe flanges and steam-chest covers. 
Researches showed that the alloy became dangerously 
embrittled when maintained for some months at 
temperatures common in steam practice, studs and bolts 
being easily broken when attempting to release the 
nuts of a joint. The explanation seemed to be that 
there was a migration of nickel from solution within 
the crystals to the crystal boundaries. This only 


It also encouraged research to determine the | 
best form of cutting tools, work in which the Institution's | 


During the war of 1914-18, I was called | 


takes place very slowly in the presence of molybdenum, | 


and may possibly be prevented altogether by adding | 


other elements. Other alloys have been developed 
which are free from the danger of embrittlement. 
Higher working temperatures brought into promi- 
nence the phenomenon of “ creep,” which has come to 
be recognised as a controlling factor in the design of 
many articles. The first research at which I was 
privileged to assist, more than 40 years ago, was 
suggested by the failure of some bronze stays in a 
locomotive boiler. At ordinary temperatures, the 





* Presidential address to the Institution of Mechani- 
cal Engineers, delivered at a meeting held in London on 
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material was stronger than mild steel and appeared in 
every way suitable for its purpose. Unfortunately, 
before its use, no tests at elevated temperatures had 
been made, and nobody apparently suspected that at 
the working temperature of the stays quite low stresses 
would cause them to creep sufficiently to bring about 
the failure of the crown of the firebox. 

In the early days of the war of 1914-18, a number of 
light alloys were suggested for aeroplane pistons, but 
some of these, while making excellent castings, were 
soon found to be unsuitable for pistons. The investi- 
gation of the effect of temperature on the tensile pro- 
perties of these metals revealed the reason. Researches 
soon led to the use of alloys which were not only 
sufficiently rigid at the working temperature, but could 
also be cast in thousands without any difficulty. In 
time of war, production was more im nt than 
eee Then the development at the National 

hysical Laboratory of the well-known “ Y” alloy, 
which could be forged at suitable temperatures and 
heat-treated to give a tensile strength approximating 
to that of mild steel, materially assisted pi , while 
advances in machine-tool practice made it economically 

ible to machine pistons front the solid forging. 
Rootes alloys containing as much as 92-5 per cent. 
of magnesium, and therefore much lighter than alu- 
minium alloys, are now used for parts of aeroplanes. 
The first aeroplane structures were made largely of 
spruce, but it soon became ap mt, during the war 
of 1914-18, that the limited supplies of spruce, and other 
reasons, made it essential to develop all-metal aero- 
planes, and research in co-operation with firms was 
undertaken. A comparison of the machines of 1917 
with those of 1942 shows the remarkable progress 
made ; and the success achieved is a testimony to much 
tient work of a fundamental character to determine 
| mathematically and experimentally, suitable forms of 
| compression elements of thin material In this connec- 
| tion, a complete examination of the relative merits of 
| heat-treated carbon and alloy-steel strip and of Duralu- 
min, from the point of view both of strength and ease 
of working, was undertaken. 
| What new materials will be produced and used 
| during the present war remains to be seen, but consider- 
able progress has already been made in the combination 
| of plastics and other materials. The use of plastics 
| has been visualised for parts of aeroplane structures, 
| serew propellers, motor-car bodies, and many other 
articles. One of the difficulties may be that the deform- 
ations of stressed structural parts, consequent on a low 
| modulus of elasticity, may produce variations in aero- 
| dynamical characteristics. Again, high-altitude tem- 
peratures may produce important effects on materials. 

Returning to the alloys of iron those contaiming 
nickel, chromium, and possibly small percentages of 
molybdenum, vanadium and tungsten, with carbon, 
silicon and manganese, are used whea not only strength 
| but ductility and resistance to repeated stresses are 
| required. Alloys to resist abrasion may be rich in 
| Manganese, or may contain certain quantities of nickel, 
|chromium, and other elements. Corrosion-resisting 
| alloys may depend upon the percentage of chromium, 
or may be rich in nickel and chromium, with smaller 
| percentages of other elements; while acid-resisting 
; alloys will contain still higher percentages. Cutting- 
| tool alloys depend for their special properties upon the 
| percentages of tungsten, molybdenum, cobalt, chro- 
|mium, and other elements. Valves for aeroplane 
engines generally contain high percentages of chro- 
mium and nickel, with smaller quantities of tungsten. 
Alloys of iron with varying percentages of nickel can 
be made to have no coefficient of expansion, or even to 
contract on heating. Alloys for transformer laminations 
have small percentages of carbon and high percentages 
of silicon. For permanent magnets, a most interesting 
series of alloys has been developed. Those containing 
| varying percentages of cobalt are forgeable and can be 
| machined, while those with 25 per cent. of nickel, 
| 12 per cent. of aluminium, with perhaps a little copper 
|and cobalt, can only be cast and ground. These and 
other alloys can have their magnetic properties con- 
trolled by heat treatment in a way com ble with 
the control of the strength properties of other alloys. 

Internal examination of metals by X-rays and radium 
emanations is of considerable commercial importance. 
Even to-day there comes vividly to my mind the 
excitement produced amongst the staff and students 
at the Royal College of Science, where I was working 
as an advanced physics student, by Réntgen’s 
announcement in the autumn of 1895 of his discovery 
that the discharge from a vacuum tube affected photo- 
graphic plates enclosed in a nearby cupboard. 
the emanations waves similar to those assumed to 
account for ordinary light, or were they corpuscles as 
conceived by Newton? The discharge tubes available 
in the laboratory were tested, but it was found that 
they were not evacuated sufficiently to give the desired 
results. Soon, however, suitable tubes were available. 
The new discovery has led to remarkable developments 
in physics. X-rays are not only a very important aid 
to surgeons, but they are also useful to mechanical 





Were | all 


engineers for the discovery of discontinuities and inclu- 
sions in the structures of metals. About the time of 
Réntgen’s announcement, J. J. Thomson discovered 
that the cathode discharge consisted of negative elec- 
tricity which could be deflected by a magnetic field, 
and this early work was followed by the brilliant 
researches of Rutherford and the great school of which 
he was the inspirer. The knowledge thus gained, 
— with the X-ray analysis of crystal structure 
following the pioneer work of Bragg and Laue, has led 
to a complete revolution in our conceptions of the 
structure of matter. 

Sir William Bragg, in his James Forrest Lecture to 
the Institution of Civil Engineers in 1937, remarked 
““We have new means of study by which we hope 
not only to learn but to increase our command over 
metals, so that we may fit them to the work that 
we should ask of them, may know what to ask, how to 
ask, how to avoid asking too much or too little.” 
There is little evidence as yet that this hope is to be 
realised ; but the trail has been blazed, and by using 
X-rays those extraordinary: changes which metals and 
alloys undergo as they pass through changes of tem- 
perature, or their compositions are varied, are more 
readily examined than by older methods. Changes 
| due to strain can also be investigated by X-rays. 
Grain sizes that cannot be observed by the optical 
microscope can be inferred from X-ray photographs, 
and the new electron microscope may make it possible 
to examine structures of metals at magnifications many 
times greater than is possible optically. 

Cheap electric power has made possible the manu- 
facture of artificial abrasives, and consequently to 
substitute synthetic grinding wheels for the old grind- 
stones. This has made possible the modern precision 
grinding machines. The calcium carbide produced in 
electric furnaces is necessary to the process of oxy- 
acetylene welding, which, with electric-arc welding and 
atomic-hydrogen welding, has brought about great 
changes in boiler construction, and in the fabrication of 
light and heavy structures, including machine frames 
and other details associated with mechanical engineer- 
ing. Electric furnaces are also used for the production 
of aluminium, and are largely employed for the manu- 
facture of the rich ferrous alloys. 

This hurried and imperfect glance at a few of the 
developments of significance to the mechanical engineer, 
during the last 50 years, suggests the impossibility of 
putting mechanical engineering into any “ watertight 
compartment.” It is not only a craft and a highly 
complicated art, but it is also a science calling many 
sciences to its aid, and giving aidto many. At the com- 
mencement of the period under review, the principles 
of Newtonian mechanics, the principles of statics, 
kinetics, and kinematics, of thermodynamics and 
elasticity were well understood. To these bases of 
engineering theory little has been added, but there has 
been a gradual approach, guided by theory, to limits of 
efficiency. There has also been a clearer recognition 
of the importance of a more complete analysis of the 
forces due to blows, synchronous speeds, and centrifugal 
effects. We can now obtain a more complete know- 
1 of the actual stresses in machine elements under 
both static and dynamic conditions, together with a 
fuller understanding of the properties of materials and 
their resistance to stress. The Council of this Institu- 
tion has recently recognised the importance of this 
aspect of development by forming an Applied Mechanics 
Group, which, it is hoped, will encourage a more funda- 
mental investigation of many engineering problems. 

British engineering can only maintain its place in 
| the world of peace by bringing to the solution of its 
| problems all-the aids that science and the scientific 
method can give. Theory and sound practice are not 
two distinct aspects of engineering, but, rightly under- 
stood, are complementary. Theory that has no founda- 
tion in experiment or experience, or is based on incom- 
plete evidence, can only give at best a tentative solution. 
Conclusions based on such theory may be inconsistent 
with practical experience, not because the deductions 
were wrong, but only because the original assumptions 
neglected important factors and imperfectly presented 
the problem. The designer must not only be familiar 
with the well-established principles of engineering 
theory, which form the groundwork of the engineering 
schools, but he must also fully appreciate their limita- 
tions, and the point at which he must turn for guidance 
to experimental knowledge which has not yet been 
embodied in strictly co-ordinated theory. 

If this is true, engineering requires in its ranks a 
considerable number of men—note that I do not say 
engiheers—thoroughly trained theoretically and 
experimentally in the fundamental principles of physics, 
mathematics, and other sciences. It is not possible to 
divorce the various branches of engineering from each 
other, nor even electrical engineering from mechanical 
engineering. Many students so trained may not be 
called upon in the future years to use directly much of 
the knowledge gained, but the training will give them 
an attitude of mind, and will make it possible for them 
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, 
investigating 
is continually faced. In the early stages of engineering | 
teaching it is not possible to deal with the limitations 
of theory, but from the very beginning it is of the great- 
est importance that a student should have a clear 
critical view of the assumptions underlying the formule 
which he is taught to manipulate. 

The problem of training the youth of the engineering | 
industry already employed in the shops or drawing 
offices has been partly met by courses arranged in the 
evening, and by part-time day technical schools and 
colleges. There is no doubt that the work done during 
the last 50 years has contributed in no small measure 
to the efficiency of British engineering. If there is one | 
criticism of this type of éducation, it is that it lacks the 
possibility of that complete investigation of funda- 
mentals, which can only be studied effectively under 
somewhat more leisured conditions. This results in a 
danger of the instruction becoming empirical rather 
than being of that fundamental character which should 
be implied when we speak of “ scientific education.” 
The need for a better-educated community in the 
national interest demands more attention to general 
subjects during adolescence, and this will make it 
desirable that part-time day courses for engineering 
students should be available not only from the ages of 
15 to 18, but also for selected students in subsequent 
years. This Institution has taken the view that an 
organised part-time course of four years or more, with 
experimental work in suitable laboratories, is of more 
permanent value than merely passing an examination. 
Engineering requires many types for its complete 
and effective working, and quite apart from the training 
in craftsmanship, the same kind of course is not suitable 
forall. It is, however, desirable that, as far as possible, | 
part-time courses should help in that type of develop- | 
ment required by an engineer for his future work. 

Numbers of students who do conspicuous work in 
evening and part-time day schools, and who obtain 
the Higher National Certificate with endorsement in 
particular subjects, could be far more useful to industry 
in the long run if they were given further opportunities 
for whole-time study, so that they could come to a 
fuller appreciation of the methods of investigation which 
are necessary for a complete understanding of many 
problems. It would be of great value to engineering in 
this country if men who had proved themselves by 
ability and character—and continuous attendance for 
a number of years for not less than three evenings a week 
is in itself a not unimportant test of character—were 
liberated from industry for two or three years, so that, 
in the technical colleges and universities they could 
pursue courses not simply leading to further examina- 
tion results, but partly cultural, partly scientific and 
technical, which would give opportunity for further 
development of their intellectual powers and individu- 
ality. Training in methods of research should form 
part of the course for some students. A generous scheme 
of financial encouragement would be necessary, and 
the results would more than repay the expenditure. 

It is often suggested that boys leaving school should 
not go to the universities before they have had some 
industrial experience. With that point of view I have 
a great deal of sympathy, but there is still something 
to be said for students taking up university courses 
direct from school. This is particularly the case if, 
during each long vacation, the student obtains practical 
experience, and is given opportunities, while at the 
university, of visiting many kinds of works, and is led 
to appreciate the significance of the industries he visits 
to the general purpose of engineering. He would thus 
get a picture, under some guidance, of the whole process 
of converting raw materials into the finished article, 
and would have at least some appreciation of the 
economic and human problems involved. 

If, before he proceeds to the university, a youth can 
spend a year or more in a good works, where he will 
have reasonable opportunities of learning something 
more than repetition processes, and if, meanwhile, he 
is careful to keep up the mathematics and science he 
learnt at school, then such time spent in the shops 
should be of real value. On the other hand, many 
students have been just as successful without this pre- 
liminary practical experience, provided that they have 
visited works during their university course and 
obtained their shop experience during the vacations 
and after the completion of their course. The impor- 
tant point, is that, after the university training, industry 
should give young men of ability opportunities of experi- 
ence best suited to their development and to their 
possible usefulness within, say, two or three years after 
leaving the university. 

After many years of training students and watching 
their future careers, I suggest that the most worth- 
while work done in the engineering schools is that which 
sends out into industry men with much more than an 
ordinary degree. Students who have obtained the 
ordinary degree only, have undoubtedly proved their 
value to the engineering industry after they have had 
opportunities of practical experience. This, however, 
is not because they have obtained a degree, but because 
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they have had a training that has fitted them for 
certain work. Men who have supplemented the 
ordinary degree period of study by a further honours 
year, the work of which should include a few special 
lectures of a critical character and the investigation of 
a special problem requiring examination of original 
sources of information, and not simply obtained a pass 
degree supplemented by an extra subject, find during 
the honours year good opportunities in the workshop, 
the laboratory, drawing office, and library, of attempt- 
ing the solution of some particular problem or working 
out some particular design. In this they have the 
advantage of guidance and assistance, always directed 
to the development of the individuality of the student. 
The opportunity, in the post-pass-degree course, for 
the student to think for himself, and to absorb com- 
pletely what he has been taught in the earlier years, and 
to make this knowledge a part of his individuality, 
ensures to industry a type of man who can face new 
problems with confidence. 

Those picked men who have remained another two 
years at the university and have had further training, 
complementary to the honours course, in methods of 
research, have proved by their success after leaving the 
university, the value of such a course both to them- 
selves and to those industries needing men for special 
investigations and the development of new processes. 
rhis is not because of any particular contributions they 
may make to engineering during their training, but 
because this training is of value in developing an 
attitude of mind that makes for finer service and a fuller 
interest later on. 

Often, in universities, the training of students has 
to be directed by those who have many other duties to 
discharge. There are advantages in the teacher having 
the time and opportunities to do research, and to take 
charge of those men being trained in post-graduate 
courses, but if this country is to maintain its prestige 
and position in pure and applied science, more research 
laboratories will be required and more men must be 
available to work in them, and in industrial establish- 
ments, after their vears of training. The Department 
of Scientific and Industrial Research, by grants. to 
honours students, has done a great deal to encourage 
training in methods of research. Wisely, the Depart- 
ment has not judged the success of this work by the 
discoveries made or the results achieved. I have often 
heard the criticism that a particular research is not 
arriving at practical results and therefore is only of 
academic interest ; but great changes have come about 
from researches carried out simply in the pursuit of 
knowledge, and I hope that, as far as possible, encour- 
agement will be given to such investigations in the 
future. The essential of success is well-trained 
men. 

I have male only one brief reference to character, 
and none to one of the most important of all engineering 
problems—that of working in co-operation with other 
men. It becomes more and more evident that our 
success as national and world citizens, as well as in the 
narrower fields of industry, can only be achieved if we 
approach the human, material, and technical problems 
of the future in a spirit of mutual understanding and 
co-operation with others. Skill and technical efficiency 
must be supplemented by common sense, sympathy, 
and judgment, qualities that can only be fully developed 
by a wider culture than science and technology can 
give, and which can be greatly helped by contact with 
colleagues of many types and varied outlooks. 


one 








VULCANISING PRESS FOR 
CONVEYOR-BELT REPAIRS. 


We illustrate above an electric vulcaniser and press 
for the repair in situ of damaged rubber conveyor belts 
It is known as the Ultric Model C B conveyor belt vul 
caniser and is manufactured by Messrs. Kautex (Plastics), 
Limited, Elstree-way, Elstree, Hertfordshire. As is well 
known, a rubbeg conveyor belt is usually formed of a 
rubber facing ona core of fabric and the most common 
type of damage is the tearing of this facing from the 
fabric by sharp corners of solid materials carried on the 
belt. The process of repair is generally commenced 
by cutting away the torn portion, and removing the 
surface in a rectangle or some other readily-repro- 
ducible shape. The underlying fabric is then prepared 
to receive a patch of new material which should be 
subjected in place to heat and pressure in order to 
effect vulcanisation of the rubber. This is often 
difficult job if the conveyor belt is not removed for the 
operation, but it is claimed that with the Ultric vul- 
caniser repairs can be carried out at any time the belt 
happens to be idle, no dismantling being required. 

The apparatus consists of a screw press and an elec- 
trically-heated vuleanising platen. The construction of 
the press scarcely needs description. It consists of an 
upper and lower frame both formed of steel channels 
welded together. The lower frame is provided at each 
end with a pair of stiff-hinged bolts with capstan-type 
nuts to apply the pressure to the top of the platen. An 
insulated hardwood adjustable table slides in the lower 
frame, below the portion of the belt being treated to 
oppose the platen pressure. The width of the pre 
sufficient for most of the conveyor belts in common 
use. The platen is made of high-grade cast iron with 
carefully-machined surfaces 10 in. square in area, and 
has insulated handles for ease in handling. The heating 
elements have the resistor wire buried in refractory 
cement, and are disposed so as to give even heat 
distribution. The rating is conservative in order to 
secure a long life without trouble. The temperature 
is maintained at a constant pre-determined value by 
a thermostat having a quick-acting switch to interrupt 
the heating circuit should an undue rise occur. With 
this thermostatic control the energy consumption under 
normal working conditions is less than one third of a 
unit per hour. A detachable plug connector is pro- 
vided as a standard fitting, but the flexible cable is not 
included. The platen may be heated from an ordinary 
lighting circuit. 

It is claimed for the Ultric vulcaniser that, in addition 
to its portability, no part weighing more than 33 Ibs., 
an area of 80 sq. in. can be dealt with in a single opera- 
tion, and its use results in a repair which is as strong as 
the original material while the strength, elasticity and 
durability of the belt are not impaired and the flexibility 
and surface smoothness are maintained. When the 
fabric of the belt is damaged the part affected is re 
placed by new material and vulcanised in place as 
an integral part of the belt. 
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BOILER DIMENSION INDICATORS: ERRATUM.—-We 
| regret to find that the name of the firm issuing the boiler 
dimension indicators, referred to in paragraph on 
page 348 of our last week’s issue, was incorrectly spelt. 
The correct name and address of the firm is Messrs. The 
‘ Farrar Boilerworks, Limited, Newark-on-Trent. 
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GERMAN LIGHT-ALLOY AERO-ENGINE PISTONS. 

















Fie. 1. Piston From Merceprs-Benz ENGINE. Fie. 2. Piston rrom B.M.W. ENGINE 
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jinternal machining and the finish produced by the 
forming dies is evidently considered to be satisfactory 
| for duty under conditions of severe stress and high 
temperature. With the exception of the piston from 
| the Bramo-Fafnir engine, the material employed was 
| of the eutectic silicon-aluminium type. The results of 
chemical analyses are given in Table I. 








Fic. 4. Piston rrom Jumo ENGINE. 


TABLE I. Chemical Analyses of Pistons. 

















The pistons were submitted to Dr. Wilson by the Royal | Bramo-Fafnir 
o ‘ 323 Pl | 3-54 











1-75 | 1-37 | 0-36 | 0-07 | 0-01 


+ 2 . . | | | 
METALLURGICAL INVESTI- Engine Type. cu. | st. | Me. | Fe. Si. Ti. 
GATION OF GERMAN AERO- ——— 

ENGINE PISTONS. ver | Per | Per | Per | Per | Per 
om — eas “ cent. cent. | cent. | cent. | cent. | cent. 
THe Ministry of Aircraft Production have forwarded | B.M.W. 132 ..| 0-88 | 0-91 | 1-08 | 0-53 |12-04 | 0-09 

to us a report of an examination of a number of light- a. oe ~y --| 1-08 | 0-99 | 1-15 | 0-56 [11-42 | 0-09 
P . . - Mere s- Be 

alloy pistons, from German aero engines, carried out DB. 601N | 1-05 | 0-95 | 1-17 | 0-42 |11-40 | 0-09 

under the direction of Dr. C. Wilson, A.R.S.M.,-D.L.C., | Mercedes-Benz | 

in the metallography department of the. research | DB.601 | 1-00 | 1-15 | 1-06 | O-71 {11-65 | 0-12 

: “ — ! 4 a | Jumo 211 Fl ..| 0-97 | 1-05 1-30 | 0-42 [11-40 | 0-03 

laboratories of Messrs. High Duty Alloys, Limited. | Jumo 211 A1 .| 1-02 | 0 93 | 1-16 | 0-43 |11-70 | 0-08 





Aircraft Establishment and the main purpose of the | 
investigation was to determine the types of alloys in | 
use and the general standard of quality adopted, and to 
obtain information concerning the methods of manu- | 
facture employed. The mechanical properties of each | The mechanical test results shown in Table II were 
of the pistons investigated were determined, and for | obtained from tensometer test pieces selected from | 
these tests, the positions from which the specimens were | positions which, as indicated above, would determine | 
taken were selected in relation to the grain flow of the | the effect of the operating temperature on the proper- 
material and the service to which the components had | ties of the material. In Table II, position 1 is at the 
been subjected. The heat treatment which the alloys | centre of the crown of the piston; position 2 is at the | 
had received and their general quality from a metal- | gudgeon-pin boss, normal to the crown; position 3 | 
lurgical point of view were assessed by metallographic | is also at the gudgeon-pin boss, but is parallel with the | 
methods. As the result of the investigation, certain | crown; and position 4 is at the lower skirt or lower | 
conclusions were drawn on the basis of experience | gudgeon-pin boss. The test results obtained at posi- | 
gained with British alloys and components made from | tion 4 usually provide a close indication of the original 
them, but, for obvious reasons, no comparisons with | properties of the alloy, and, by comparison, the gradual 
such components are given in the report. | deterioration to the centre of the crown, normally 

In all, seven pistons, representing four engine types, | the hottest zone of the pistons, can be assessed. The 
were examined. These are seen in Figs. 1 to 4, aboye. | results given in Table II represent the average of at 
Fig. 1 shows a piston from the Mercedes-Benz DB. 601N | least two tests. A further average of the’ results 
engine of a Messerschmitt Me 109 F2 aircraft ; Fig. 2,| obtained at position 4 indicates that the probable 
a piston from a B.M.W. (Bayerische Flugmotorenbau) | ultimate tensile strength value of the silicon-aluminium 
801 Al engine of a Dornier 217 El aircraft ; Fig. 3, a | alloy was of the order of 21 tons per square inch, with 
piston from a Bramo-Fafnir 323 Pl engine, and Fig. 4, | an elongation value of 3 per cent. Considerable soft- 
a piston from a Jumo 211 F! engine of a Junkers 88 | ening of the material takes place at the crown of a 
aircraft. The pistons are similar in that each has been | piston during service and when hardness tests are 
produced to close internal limits with the object of | conducted on a cross-section a marked hardness 
reducing machining time. In each case, crown rein- | gradient, between the crown and the skirt, is observed. 
forcement has been obtained from ribs formed in the | It is generally found that, at the base of the skirt, 
dies. The pistons have been utilised with very little | the material suffers only a slight deterioration in hard- | 





Pistons of the first six types also contained from 0-02 per cent. 
to 0-06 per cent. Mn. 





























Fie. 3. Piston rrom Bramo-Farntr ENGINE. 


ness and, from this value, an indication of the original 
hardness of the piston can be obtained. Values within 
| the range 90-120 Brinell numbers have been furnished 
by the samples of the silicon-aluminium alloy examined. 

By relating the hardness values, determined in the 
course of a careful survey over a cross-section of a 
| piston, with the mechanical-test results and the general 
| structure, it is possible to obtain an indication of the 
operating temperatures. The isothermals indicated 
|in Fig. 5, herewith, which refer to a piston from the 
B.M.W. 801 Al engine, have been estimated in this 
manner. 

The macrostructure of sectioned specimens of the 
| pistons shown in Figs. 1 to 4 has been studied. The 
| grain flow, as observed in polished and etched sections, 
| prepared on a plane normal to the crown and through 
|the gudgeon-pin bosses, showed practically identical 
| features in all cases. As will be seen in Figs. 6 to 9, 
| on page 370, the flow lines, at the centre of the crown, 
| are practically parallel with the external surface, but, 
| at the internal surface, the metal in contact with the 
| die has remained practically stationary. At the sides 
|of the piston, the grain flow follows a direction 
| practically normal to the crown, so that, above the 
| 


TaBLe II. Mechanical Test Results. 





























; 
| a ss | Ultimate | Elonga- 
ay | Position. R.A Tensile tion on 
ype. | | Strength. | 44/]. 
| | 
Tons per | Tons per 
| sq. in. sq. in. Per cent. 
| B.M.W.132.. 1 10-4 14-1 7-0 
| 4 17-8 20-5 3°5 
| B.M.W. 801 Al 1 11-5 15+2 5-5 
| 2 16-3 19-0 3-0 
| Mercedes-Benz 1 8-9 12-8 9-0 
DB. 601 N 2 10-9 14-1 4-0 
3 12-6 15-5 3-5 
4 16-0 19-5 2-0 
| Mercedes-Benz 1 13-8 16-1 3°5 
DB. 601 3 16-9 18 4 
}Jumo 211 Al .. 1 10-1 6-0 
3 - 2-5 
4 23-0 2:5 
Jumo 211 Fl 1 11-0 13-7 3-5 
2 17-5 18-6 2-5 
3 15-3 17-3 3-5 
+ | 18-3 19-9 3-5 
Bramo-Fafnir 1 | 13-0 19-4 11-7 
323 Pl 3 15-0 19-7 6-8 
4 23-5 26-7 8-0 
' 











*. Approximates to 0-2 per cent. proof stress. 
gudgeon-pin bosses, the flow lines are at an acute angle 
to the surface of the crown. The grain flow in the lower 
portion of the gudgeon-pin bosses is practically parallel 
with the gudgeon-pin axis. In order to investigate the 
method adopted in the manufacture of the pistons, the 
microstructure of the alloys, in planes normal to, and 
parallel with, the crown of the components, has been 
studied. This examination has shown that the method 
of manufacture has been very similar in all four types. 
In the specimen prepared parallel with the crown 
surface, the original eutectic network has remained 
largely undisturbed, as may be seen in Figs. 10 and 12, 
on page 370. The microstructure of the Bramo-Fafnir 
engine piston, reproduced in Fig. 12, shows a material 
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of fine particle size. On the other hand, the micro- 
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In addition to its use for general lighting purposes, 


structure of the material at right angles to the crown | the compact structure of the coiled-coil lamp makes it | 


surface shows fairly well-defined flow of the constituent 
particles. The eutectic areas remain, however, and, as 
may be seen in Fig. 11, merely show elongation in the 
direction of flow. 

The general features observed in the specimens 
examined are those of pistons produced by pressing in 
dies from extruded blanks, the close internal limits to 
which these pistons have been manufactured being 
typical of the press-forging method of production. 
The appearance of the microstructure is regarded as 
indicative of extruded stock, although the degree of 
reduction in extrusion has not been great. It would 
appear that the German producers have adopted a 
standard manufacturing procedure and have practically 
standardised an alloy to be used for pistons. The 
procedure adopted constitutes a simple and economical 
mass-production method, and provision for variations 
in engine conditions seems to be made by having ribs 
on the underside of the crown and by adjustment of the 
machined contours of the crown surface. The pistons 
would be regarded as of good general quality, although 
the somewhat inferior microstructure of the B.M.W., 
Mercedes-Benz and Jumo engine pistons would not be 


particularly suitable for decorative and advertising 
purposes. In modern lighting equipment, the project- 
| ing bulbs of normal lamps may affect the appearance | 
| adversely, whereas the new lamps, as constructed for | 
illumination and decorative purposes, can be made | 
35 mm. shorter than the normal lamp, so that it need 
not project beyond the rim of a shallow lighting bowl. | 
| Candle lamps are also manufactured with a double-coil | 
filament. } 
Encouraged by these developments, however, efforts 
have been made to improve the efficiency of the lamps, 
particularly with regard to the gas-filling, and for this 
purpose two main lines of approach have been followed. 
| When Langmuir invented the gas-filled lamp, he showed 
| that the rate of vaporisation of tungsten decreased with 
an increase in the atomic weight of the filling gas and 
that the loss of heat was also reduced. For this reason, 
| nitrogen gas (atomic weight 14) was soon replaced by 
jargon (atomic weight 39-9) when means been 
| developed for obtaining this gas from the atmosphere 
at a sufficiently low cost. A further improvement in 
| efficiency was to be expected from the use of the still 
heavier gas krypton (atomic weight 82-92) and investi- 








expected to be accompanied by the best properties | gations have shown that the rate of vaporisation of 
obtainable. It appears that the German manufacturers | tungsten in krypton is only about 60 per cent. of that | 
do not consider modification of the eutectic silicon- | in argon, while the heat loss is reduced to about 70 per | 


aluminium alloy to be important, and they evidently 
permit coarser particle size than is normally considered 
to be acceptable. 





THE DEVELOPMENT OF THE 
COILED-COIL LAMP.* 


Ur to the beginning of the 1930's, the view was 
generally held that when, in 1913, I. Langmuir invented 
the gas-filled lamp, no further substantial improvements 
of the electric incandescent lamp for general lighting 
purposes were likely to appear, and any further advances 
in electric lighting efficiency could only be expected 
from the use of gas-discharge lamps. 
caused some surprise when, in 1933, a new type of 
gas-filled lamp was placed on the market as a result of 


the research work of the Philips Lamp Works in| 


Holland, the characteristic feature of the lamp being a 
filament with a double coil, which showed a 20 per 
cent. greater light efficiency for the same life as the 
normal type of gas-filled lamp. The appearance of 
this lamp as a commercial product was the culmination 
of extensive research by the scientific, technical, and 
manufacturing departments of the company. 


in order to solve the problems involved in the produc- 


tion of the special filament, and the construction of the | 


lamp was a matter of such delicate manipulation that 
the most sensitive and skilful human hands were unable 
to deal with it. 

The principle of the coiled-coil lamp has been 
explained in detail in authoritative publications, and 
the new lamp was introduced into most European 
countries in 1934 and into Germany in 1935. Some 
time was required for the lamp to become firmly 
established and, as is the case with new developments 
in every branch of industry, a certain amount of 
reluctance was shown in fully accepting the claims 
made for it. In technical circles, the view was ex- 
pressed that the lamp would be more sensitive to pres- 
sure fluctuations than the normal gas-filled lamp, 
whereas, in fact, the degree of sensitivity of lamp fila- 
ments to pressure variations is the same whatever 
constructional form is adopted: this matter has been 
fully investigated by O. Ganguillet and F. Tobler. A 
certain amount of trouble was experienced in the early 
stages of the development, but in a few years the new 
lamp captured the world’s markets as a high-quality 
product. 

In, addition to the well-known increase of light 
efficiency, two notable characteristic features are incor- 
porated as follows. 
turn of the filament of a normal gas-filled lamp burns 
through and, in consequence, an are forms and persists 
sometimes for hours, with the result that radio reception 
has been interfered with in the locality of the faulty 
lamp. In the coiled-coil type of lamp, however, the 
structural arrangement is such that if an arc does form 
in the manner described, it is quickly quenched. 
Further, if such an are should be formed it may, under 
certain conditions, result in a short-circuit of the lamp 
filament so that the fuse controlling the lamp circuit is 
blown. 
each of the leading-in wires of the lamp itself and, in 
the event of the filament becoming short-circuited, 
these fuses will blow before the external fuse has time 
to act. 





Bulletin Schweitz. 





* W. Geiss, of Eindhoven, Holland : 
Elek, Verein, June 2, 1943, page 316. 

t See W. Geiss, Electrotechnick, Holland, vol. 11, page 
219 (1933). 


It therefore | of such a small bulb 
| that a lamp filled with argon had an appreciably lower 
breakdown pressure than one filled with nitrogen, and | 


New 
and ingenious types of machinery had to be developed | 


It frequently happens that one | 


To prevent this a fuse wire is included in | 


| details of the conditions. 


cent. 

The production of the krypton-filled lamp was not 
primarily a problem of lamp manufacture, but was 
rather a question of obtaining adequate supplies of 
| krypton at a sufficiently low cost, and it is to the credit 
|of G. Claude and his collaborator, E. Gomonet, that 
| they were able to solve this problem. The lamp 
j ees was thus able to proceed with the develop- 
| ment of the krypton lamp and, as a first step, devised 
}a@ new type of bulb of very small volume so that the 


} amount of gas required was reduced to a minimum ; 


the cost of the gas, it should be noted, is still very 
high. The next step was to consider the possibilities 
of short-circuits in the lamp resulting from the use 
It has been found previously | 


it was therefore necessary to add a certain amount of | 
nitrogen to the argon. Since the breakdown pressure 
of krypton is still lower, a correspondingly larger 
amount of nitrogen, namely, about 8 per cent., must 
be added, and this nitrogen reduces the efficiency which 
could otherwise be obtained. 

Since the amount of krypton available was relatively 
small, and it was highly desirable to obtain practical 
experience regarding the technical construction and 
efficiency of the lamp, the Campagnie des Lampes and 
the French Philips Company decided to pool their 
supplies of krypton in order to carry out a compre- 
hensive investigation on an industrial scale. As a 
result of this co-operation, a series of lamps for 110 
volts to 130 volts and of 25 dim. to 150 dim. was 
placed on the market in France in 1936. 

The statistical tests on argon and krypton double- 
coil filament lamps confirmed the expectations from 
theory that an improvement of a few per cent. in lighting 
efficiency would be obtained. In Germany, a krypton 
lamp for 220 volts and 50 W has been produced, and 
W. Kohler has reported that the new lamp gave a 
reduction in lighting cost of about 5-4 per cent. For | 
a 60-W lamp, calculations show that a reduction in 
lighting cost of about 3 per cent. may be expected. 

Another way in which gas filling may become more 
effective is based on the researches of Oosterhuis in 
1917, on the rate of reduction of vaporisation of the 
light-emitting body as affected by the pressure of. the | 
gas, and also on the researches of de Graaff, which 
showed that the breakdown pressure increases with the | 
gas pressure, so that the nitrogen content, and conse- 
quently the heat loss, can be reduced in this way. 

Future developments of the incandescent lamp 
cannot be predicted. It may be said, however, that so 
long as the temperature of the light-emitting body 
remains about 800 deg. C. below the melting point of 
tungsten and the light efficiency is only one-quarter | 
of the theoretically possible figure of 52 lumens per 
watt, great possibilities of improvement still exist. 


|are also members of the board. 








TaLc IMPORTERS ASSOCIATION.—-Applications are 
invited for membership of the Tale Importers Association, 
which was registered on September 13, 1943, as a com- | 
pany limited by guarantee, to act as distributors of | 
imported tale on behalf of the Ministry of Supply. 
Membership is, broadly speaking, limited to persons, | 
firms or companies which imported talc—either 
principals or as agents—directly from abroad at any 
time during the 6 years ended August 31, 1942. Persons 
wishing to apply for membership should communicate | 
with the secretary of the Association, K.30, Exchange | 
Buildings, Liverpool, 2, for a form of application and | 
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PERSONAL. 


Mr. HenRY BARRACLOUGH has been appointed chai 
man of the Prince of Wales Dry Dock Company (Swans« 
Limited, and of Palmers (Swansea) Dry Dock Compan 
Limited, in succession to the late Mr. T. P. Ros 
RICHARDS. 


CapTain A. R. 8. Nutrine, M.C., B.A., and Arr Co 
MODORE HARALD PEAKE, M.A., have been elected dire 
tors of the Westinghouse Brake and Signal Compan, 
Limited. 


Mr. LEONARD ALLEN, A.M.1.Mech.E., has taken u 
the position of assistant resident engineer to the Wes 


Yorkshire Gas Distribution Company. 


Mr. E. J. Epe@ar, A.M.1.E.E., hitherto district manag: 
for the North-East England Area, Central Electricit 
Board, has been appointed district manager for tl 
Central and South Scotland Areas, in succession to M! 
A. E. MacCou., M.1.E.E., who relinquished this positio: 
on October 31 to take up the duties of deputy chairma: 
and chief executive officer of the North of Scotlan 
Hydro-Electric Board. We referred to Mr. MacColl’- 
new appointment on page 248, anfe. The Central Ele« 
tricity Board further announce that the Mid-East Englan:| 
and North-East England areas are to be combined, fo 
administrative purposes, under Mr. V. A. Pask, M.1.E.F 
M.1.Mech.E., the present district manager for Mid-East 
England. 


Mr, A. E. CHARLESWORTH, M.1.Mech.E., chief mechani 
cal engineer to the Horden Collieries, Limited, has been 


elected a director of the company. 

Mr. L. A. Ferney, B.Sc. (Eng.), M.1.Mech.E., ha- 
j@ined the staff of Messrs. A. C. Wickman, Limited 
Coventry, and is in charge of the firm’s Russian Servic 
Department. 

Mr. W. C. Harmer, B.Sc. (Eng.), A.M.1.Mech.E., has 
taken up the post of Principal of the Whitwood Mining 


| and Technical Institute, Castleford, Yorkshire. 


Dr. Te Pane Hov, M.A., B.Sc., a distinguished Chinese 
chemist, has been made an honorary member of the 
Society of Chemical Industry. 


Masor B. W. Suison, O.B.E., F.R.Ae.S., M.1.Mech.E 
M.I.A.E., has been appointed a director and genera! 
manager of Celestion, Limited. 


Mr. Cyrit Tasker, M.Sc.Tech., a native of Manchester 
who went to Canada in 1930 to take up the post of Senior 
Research Fellow at the Ontario Research Foundation. 
Toronto, has been appointed Director of Research to the 
American Society of Heating and Ventilating Engineers 


MEssRs. MACHINE SHOP EQUIPMENT, Lowrrep, Alling 
ton House, 136-142, Victoria-street, London, 8.W.1, have 
been appointed sole selling agents for the new “* Gras 
mere " Comparator plug-gauge sets for checking internal 
bores, manufactured by the GRASMERE ENGINEERING 
Company, Huddersfield. 


It has been decided to liquidate Mrssks. SUNSALOON 
Bopres, Lowrrep, as from September 30, and to form 
another company registered as WrsToON Works (Brr- 
MINGHAM), LIMITED, Weston-lane, Greet, Birmingham, 
11. The change of name is principally oecasioned by the 
many developments of the company’s interests in fields 
of precision engineering other than those covered by the 
previous title. The new company is taking over the 
business as a going concern and will continue under the 
same direction and management. The governing director 
is Mr. D. A. PEARSON 


Mr. ARTHUR BRAMPTON, who has been chairman of the 
Renold and Coventry Chain Company, Limited, Man- 
chester, since the company was formed in 1930, when 
Hans Renold, Limited, the Coventry Chain Company, 
Limited, and Brampton Brothers, Limited, were merged, 
has retired for reasons of health but retains his seat on 
Mr. C. G. RENOLD has succeeded him as 
chairman and has resigned his position managing 
director, which has been taken up by Mr. R. 0. HERFORD. 


board. 


as 


= 
Mr. A. Gover, B.Se., F.R.Ae.S., has joined the board 
of Saunders-Roe, Limited, flying-boat builders. MR. 
H. E. Broapsmiru, M.I.N.A., F.R.Ae.S., and CAPTAIN 
E. D. CLARKE, M.C., joint managing directors, and Mr. 
H. KNowLer,. A.M.Inst.C.E., F.R.Ae.S., chief designer, 
Mr. Gouge has been 
elected vice-chairman. 


Mr. W. E. C. LAZENBY, assistant chief officer for labour 


land establishment, London Midland and Scottish Rail- 


way, retired on October 30. 








County or LONDON PLAN EXHIBITION.—The County 
of London Plan Exhibition, which was held at the 
County Hall last July and August, has been re-opened 
at the Royal Academy, Burlington House, Piccadilly, 
W.1, where it will remain until November 28. The 
Exhibition is open to the public from 10 a.m. until 
5 p.m., on weekdays, and from 2 p.m. to 5 p.m. on 
Admission is free. 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 





Scottish Steel Trade.—The output of ingots continues 
on @ high level, but in some branches of the industry 
orders are not so numerous as previously. The demand 
for plates is still very heavy and care must be exercised 
n the distribution of tonnage to ensure that all consumers 
receive supplies in accordance with the urgency of their 
work. Light sections are in greater demand than the 
heavier types and are urgently needed. Sheets are also 
required in large quantities for the war industries. The 
demand for aircraft steels has been met satisfactorily 
in spite of the increased demand for these products and 
orders are attended to very promptly. The present 
market prices are as follows :—Boiler plates, 171. 12s. 6d. ; 
ship plates, 161. 3s.; sections, 151. 8s.; medium plates, 
} in. and thicker, rolled in sheet mills, 211. 158.; black- 
steel sheets, No. 24 gauge, 221. 15s.; and galvanised 
corrugated sheets, 26/. 2s. 6d., all per ton, for home 
delivery. 

Malleable Iron Trade.—The Scottish malleable iron 
trade is receiving adequate supplies of raw materials 
for the work on hand, but there is no special feature to 
report. Market quotations, which are unchanged, are 
as follows :—Crown bars, 15/. 12s. 6d.; No. 3 bars, 
131, 128. 6d.; No. 4 bars, 131. 17s. 6d.; and re-rolled 
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SHEFFIELD, Wednesday. 


| Iron and Steel.—The steel and engineering works are | 


| busier, the heavy engineering works being particularly 
active. Transport requirements are giving rise to heavy 
demands on steelmakers ; railway material departments 
are requiring forgings and castings for locomotive 
building and repair and wheels, axles, buffers and springs 
for the construction of rolling stock, and wagon builders 
are being called upon to make up deficiencies in the 
supply of railway wagons. The wagon repair shops in 
all parts of the district have a great deal of work on 
hand with the object of prolonging the life of wagons 
which, in ordinary times, would have been taken out of 
service. Makers of machine tools are giving close atten- 
tion to the position of the industry and are endeavouring 
to plan so that the drastic scrapping which took place 
after the last war does not repeat itself, with such conse- 
quences as were then experienced. It is recalled that the 
surplus machine tools caused such indiscriminate scrap- 
ping that makers could do no business, while lathes, 
planing machines, etc., could be picked up at very low 
prices from scrap yards and marine store dealers. The 
urge to get rid of plant and machinery specially installed 
during the last war resulted in some of it going to arma- 
ment and engineering works in Japan. Machine-tool 
makers fee] that some planning for the disposal of plant 





steel bars, 171. 15s., all per ton, for home delivery. 
Scottish Pig-Iron Trade.—Steady business is reported 

in the pig-iron trade. Supplies of raw materials are 

increasing somewhat, and the demand is being met 


satisfactorily. Prices remain unaltered and are as 
follows :—Hematite, 61. 188. 6d. per ton; basic iron, | 
6l. 0s. 6d. per ton, both delivered at the steelworks ; 


foundry iron, No. 1, 61. 5s. 6d. per ton; and No. 3, 


61. 38. per ton, both on trucks at makers’ yards. 





NOTES FROM CLEVELAND AND | 


THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. | 


General Situation.—The distribution of iron and steel 
is satisfactory for the delivery claims of priority buyers, 
but while the output in several directions has overtaken 
the demand, the heavy pressure for one or two descrip- 
tions of material continues to tax the capacity of the 
sources of supply. Native ironstone is plentiful and 
imports of foreign ore are on a larger scale than has been 
the case for some time. Much of the latter, however, 
is of lower grade than is needed for the production of 
those commodities the shortage of which is still acute. 
Forge and foundry pig is abundant, but the limited local 
make of the latter necessitates the extensive use of Mid- 
land brands at foundries in this area. The increased 
distribution of various grades of low-phosphorus and 
refined iron has eased the stringency in the hematite 
branch of trade to some extent. Deliveries of semi- 
tinished and finished iron and steel are steadily maintained. 

Foundry Iron.—The supply of foundry pig has in- | 
creased and consumers are experiencing no difficulty in 
obtaining regular deliveries. 











Basic Iron.—There is no basic iron on the market, | 
but the output fully covers the heavy requirements of 
the producer's adjacent consuming plants. 

Hematite.—The scarcity of hematite remains acute. | 
Conditions still prevent any material expansion in the 
make and enforce the careful control of distribution, as 
well as the extensive use of substitutes, but better | 
deliveries of ores, suitable for hematite furnaces, would be 
promptly followed by a larger production of the quality | 
of iron required for the manufacture of heavy castings. 





Manufactured Iron and Steel.—Tonnages of home- | 
produced semi-finished iron and steel reaching the re- | 
rolling mills are sufficient to keep the plants operating at | 
full capacity, with the occasional of only small 
quantities of imported material. The output of special 
and alloy steels has risen to a level that is more nearly 
sufficient to meet the demand than has been the case for 
some time; the production of ordinary carbon steels is | 
ample for current requirements. Finished-iron manu- 
facturers have good orders in hand and are turning out 
heavy tonnages. The total production of finished steel 
is approaching the maximum, but makers of heavy joists 
are in need of orders. Producers of other commodities, 
however, have as much work in hand as they can handle 
and are as extensively sold as they consider advisable. 
Concentration on the production of plates and sheeets 
is yielding unprecedented supplies, but the heavy demands 
for various purposes—particularly for shipbuilding— 
call for still larger outputs. The orders placed for light 
and medium sections are sufficient to keep the producing 
plants actively employed for some months to come. 
Any available parcels of railway requisites and colliery 
equipment are promptly taken up. 


use 


Scrap.—The scrap market continues active. The 
supply of the better grades is barely equal to the 
demand. The classes in most urgent request are good 
heavy steel, machinery metal and cast-iron scrap. 





turers by the Government ; 





and machinery will be essential, and they hope that a 
lead will come from the Government. There is also the 
problem of the disposal of machines lent to manufac- 
it is urged that manufac- 
turers should be given the opportunity of purchasing 
them afterthe war. Makers of fine steels are very busy. 

South Yorkshire Coal Trade.—The production of coal 
tends to improve a little. The working of “ pit courts ” 
is giving satisfaction to managements and men, and, in 
some instances, offending miners have earned a remission 
of the fines imposed. The demand for all grades of 
steam coal is very heavy and is being met with difficulty. 
All priority users are adequately supplied, and others 
have to take what is directed to them, regardless of 
quality or type. Electric power stations are receiving 
good supplies of coal which permit the building up of 
supplies for future use; gas undertakings also are 
receiving adequate coal for their requirements. There 
is no spare washed small coal, and both rough and nutty 
slacks are heavily earmarked ; some washery fines are 
being taken as alternatives for boiler firing. The make 
of coke is sufficient for all industrial requirements. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—After a rebuke administered 
by a coalfield delegate conference most of the pitboys 
who had been on strike in the anthracite area of the coal- 
field returned to work last week. Boys at several collieries 
were involved in the stoppage, which arose from the 
dissatisfaction felt by them at the terms of a recent 
decision on minimum wages reached by Lord Porter's 
Committee. Although the wages paid to boys in South 
Wales were above the minima laid down by the Com- 
mittee, as many as 1,500 mineworkers, including some 
men who came out in sympathy, were idle at one time 
and pits were brought to a standstill. The coalfield 
conference approved steps which had been taken to 


deal with the stoppage, and a motion was adopted | 
requesting the boys to return to work under the assurance | 


that the interests of the workers throughout the coal- 
field were being safeguarded and advanced as far as 
possible by the Federation. Sectional action was con- 
demned and it was stated that the Federation, in order 
to maintain the discipline and authority of its ranks, 
would. only observe majority decisions reached by con- 
stitutional methods. Business on the steam-coal market 
kept within very narrow limits last week. There was 
an active demand circulating from both home and 
foreign sources for all classes, but supplies, particularly 
of the better grades, were not easy to secure. As a 
result of past heavy sales to the essential] users, collieries’ 
potential outputs were almost entirely earmarked for 
contract deliveries to these sources and any occasional 
parcels of the more favoured kinds on offer were taken 
up at high figures. The export demand was brisk, but 
allocations of the higher qualities were for the priority 
users only and only the low grades not wanted in the 
inland trade were available for general shipment. The 
large sorts were in good demand over the next few months 
and prices were firm. Supplies of the sized kinds were 
extremely difficult to stem and the tone was strong. 
Bituminous and best dry steam smalls were busily 
occupied. Inferior dry steam smalls, however, were avail- 
able in excess of requirements and were dull. 

Swansea Steel-Sheet Industry.—It .is stated in the 
weekly market report of the Incorporated Swansea 
Exchange that there are signs of slightly increased 
activity in the tin-plate industry. Steel sheets, and 
especially black sheets, continue to be in good demand 
and works are heavily committed for some time ahead. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—Y orkshire 
Branch: Saturday,’ November 6, 2.30 p.m., Royal 
Victoria Station Hotel, Sheffieid. Presidential Address, 
by Professor F. C. Lea. North-Western Branch: Thurs- 
day, November 11, 6.45 p.m., Engineers’ Club, Albert- 
square, Manchester. “ District Heating and Post-War 
Reconstruction,” by Dr. William Kulka. Scottish 
Branch: Thursday, November 11, 7.30 p.m., Royal 
Technical College, Glasgow. Presidential Address, by 
Professor F. O. Lea. Also on Friday, November 12, 
7.45 p.m., Robert Gordon’s Technical College, Aberdeen. 
Institution: Friday, November 12, 5.30 p.m., Storey’s- 
gate, St. James’s Park, S.W.1. Extra General Meeting. 
(i) “ Building-up and Hard Surfacing by Welding,”’ by 
Mr. W. Andrews. (ii) “‘ Problems Connected with the 
Reclamation of Worn Parts by the Metal-Spraying 
Process,”” by Mr. W. E. Ballard. (iii) “‘ The Repair of 
Worn of Over-Machined Parts by Electrodeposition,”’ by 
Mr. A. W. Hothersall. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Centre: Saturday, November 6, 2.30 p.m., 
Engineers’ Club, Albert-square, Manchester. “ High- 
Pressure Gas-Filled Cable,’’ by Messrs. C. J. Beaver and 
E. L. Davey. North-Eastern Centre: Monday, Novem- 
ber 8, 6.15 p.m., Neville Hall, Newcastle-upon-Tyne. 
“The Protection of Structures Against Lightning,’ by 
Mr. J. F. Shipley. London Students’ Section: Tuesday, 
| November 9, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2.  Chairman’s Address: ‘‘ Remote Control of 
Traction Supplies,”’ by Mr. J. D. McNeil. South Midlands 
Students’ Section : Tuesday, November 9, 7 p.m., Asso- 
ciation Hall, English Electric Company, Limited, Stafford. 
*“ Turbo-Alternator Ventilation,” by Mr. H. R. Ogle. 
Transmission Section: Wednesday, November 10, 5.30 
p.m., Savoy-place, Victoria-embankment, W.O0.2. “* Main- 
tenance of Distribution Plant and Mains on A.C. Net- 
works,”” by Messrs. F. N. Beaumont and F. A. Geary. 
Installations Section : Thursday, November 11, 5.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2. ‘“‘ Emer- 
gency Lighting Systems,”’ by Mr. 8S. H. Chase. 

INSTITUTION OF THE RUBBER INDUSTRY.—London Sec- 
tion: Monday, November 8, 6.30 p.m., Caxton Hall, 
Victoria-street, 8.W.1. Discussion on “‘ GR/S Synthetic 
Rubber,” to be opened by Mr. T. L. Garner. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
November 9, 2.30 p.m., College of Technology, Manches- 

ter, 1. Joint Meeting with the Chemical Engineering 
Group and the Manchester Section of THE SOCIETY OF 
CHEMICAL INDUSTRY. ‘* Manufacture of Sulphuric Acid 
in Contact Plants,”’ by Major V. F. Gloag and Mr. R. J. 
Barritt. 

ILLUMINATING ENGINEERING SocreTy.—Tuesday, 
November 9, 5 p.m., 2, Savoy-hill, W.C.2. “ The Lighting 
| of Public Buildings,” by Mr. W. T. F. Souter. 
INSTITUTION OF CIVIL ENGINEERS.—Railway Engineer- 
|ing Division: Tuesday, November 9, 5 p.m., Great 
| George-street, S.W.1. “ Electrification of the Wirral 
| Lines of the L.M.S. Railway,” by C. E. Fairburn. Birm- 
ingham and District Association: Thursday, November 
11, 5.45 p.m., James Watt Memorial Institute, Birming- 
ham. Joint Meeting with the Midland Counties Branch 
| of THE INSTITUTION OF STRUCTURAL ENGINEERS. “‘ Pre- 
Stressed Concrete.”” by Mr. T. J. Gueritte. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, November 9, 6.30 p.m., 39, Elm- 

bank-crescent, Glasgow, C.2. ‘‘ Chain Cables,”’ by Dr. T. 
| Scott Glover. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 











Centre: Tuesday, November 9, 7 p.m. Technical College, 
| Coventry. Presidential Address, by Mr. Geo. H. Lan- 
chester. 


NEWCOMEN Socrery.—Wednesday, November 19, 
2.30 p.m., Northampton Institute, Clerkenwell, E.C.1. 
Annual General Meeting. ‘“‘ Engineering in Early War- 
fare,” by Mr. R. P. Howgrave-Graham. 

INSTITUTE OF WELDING.—Wednesday, November 10, 
4 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, 8.W.1. ‘“‘ Welding Applied to 
Trackwork on the L.M.S. Railway,”’ by Mr. N. W. Swin- 
nerton and Dr. H. O'Neill. 

NortTuH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—~Student Section : Wednesday, November 
10, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. 
“* Superheating.”’ by Mr. W. I. Miller. Institution: Fri- 
day, November 12, 6 p.m., Mining Institute, Newcastle- 
upon-Tyne. (i) “‘ Approximate Calculation of Wave 
Resistance at High Speed,” by Dr. T. H. Havelock. 
(ii) ** Pressure Distr¥ution on Propellers,” by Dr. J. 
Lockwood Taylor. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Novem- 
ber 12, 6.30 p.m., 39 Victoria-street, S.W.1. Annual 





General Meeting. 
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10. PLANE PARALLEL witH CROWN SURFACE, 
B.M.W. Enarye Piston. B.M.W. Enerve Piston. 
DEVELOPMENT 
annual general meeting 
Association was held in London on October 27, 
ded by representatives 
Owing to the unavoidable absence of the chairman of 
the Council, Mr. D. Owen Evans, M.P., the chair was | 
taken 


its value, and it 
inception a number of other associations on substan- 


PLANE NorMat To Crown Surrace, Fic. 12. PLANE PARALLEL wiTH CROWN SURFACE, 


recall that when the Association was formed in 1933 it 


increasingly widespread realisation of the 


200. BraMo-Farnrrk ENGINE PISTON. 


speech, the chairman stated that it was interesting to | doubtedly be faced with greater competition from other | which was capable of quick expansion. 


materials than in any period hitherto and would require 
was one of the first of its type in this country. It had | the backing of all the research and development acti- 
was significant that since ite | vities that could be brought to bear. In 
setbacks resulting from war-time conditions would have 
tially similar lines had come into being, testifying to the | to be made good. Since the outbreak of the war, the 
need for| Association’s activities had, of necessity, 

In the course of his | co-operative effort. In the future, copper would un-/| curtailed, but an active nucleus had been 


addition, many 








been greatly 
maintained 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


TELEGRAPHIC “ ENGINEERING,” 
ADDRESS LONDON. 
[ELEPHONE Numper—TEMpie sar 3663 (2 lines). 





LESQUARE 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent's name and address. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application, The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertise ments intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 





All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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LOCOMOTIVE POWER. 


TuE relation between design and performance lies 
at the roots of scientific engineering. It can be 
regarded at once as a criterion of successful designing 
and as a measure of the extent to which imposed 
conditions, achieved results, and all the operations 
intermediate between them, are understood. The 
more complex and indeterminate those factors are, 
the more difficult it becomes to establish the con- 
nection between intention and achievement, or to 
be certain how actual measured performance is 
influenced by the various operative effects and by 
the interplay between them. Complexities of this 
sort are well exemplified by the steam locomotive, 
where the transformation of the latent energy of 
fuel into force in motion involves a succession of 
stages among which there are profound physical 
differences. In such circumstances, the locomotive 
engineer, while missing no opportunity of learning 
more about the details of each stage, very sensibly 
tries to short-circuit theoretical shortcomings by 
evaluating the ratio between input and output in 
terms of those items of physical and mechanical 
design that are directly under his control. Thus 
there has been accumulated a body of empirical 
data and practical experience which is intimately 
related to the performances to be expected from 
actual locomotives under stated conditions of opera- 
tion. Studies of power prediction, which can be 
checked and corrected against actual service charac- 
teristics, are obviously of potential value not only 
as regards the broad guidance inherent in their 
essential similarity to problems of design, but also 
as being indicative of tendencies in relations between 
particular aspects or features of design and the 
effects on performance ascribable to them. In 
proportion as the overall efficiency of the steam 
locomotive advances, so the difficulty and complexity 
associated with further improvement increases, and 
with it the importance attaching to attempts to 
resolve uncertainties. Vigorous debate of all con- 
troversial matters, supplemented by open expres- 
sions of opinion based on informed and varied 
experience, is therefore very desirable. 

In these respects, the discussion of the paper on 
“Locomotive Power,” which Mr. E. C. Poultney, 
O.B.E., presented to the Institution of Locomotive 
Engineers in London on October 27, was perhaps 
less than adequately comprehensive and representa- 
tive. In so far as this may have been due to the 








feeling that the subject is not of major urgency in 


war, it may be worth while to recall the presence 
in this country of more than one type of steam 
locomotive specially designed for war service. The 
abnormal operating conditions imposed on existing 
types of passenger and freight locomotives at the 
present time, when all performance testing is neces- 
sarily in abeyance, rather enhance than otherwise 
the value of reliable methods of computing power 
output characteristics, These abnormal circumstances 
also emphasise some of the simplifying limitations 
within which Mr. Poultney attacked the problem of 
estimating the probable power output, available at 
the drawbar, of coal-fired simple-expansion steam 
locomotives. He dealt in turn with the steaming 
capacity of the boiler, the mean effective pressure 
in the cylinders, the mechanical efficiency of the 
engine, and the tractive resistance of the locomotive. 
| Fundamental to his approach are the postulates 
that boiler capacity is proportional to grate area 
and determined by firing rate and calorific value of 
the coal; that the mean pressure available in the 
cylinders depends upon the rate of steam supply 
to the engine, which is governed by the relation 
between boiler and cylinder capacities; that the 
| greatest attainable mean cylinder pressure depends 
upon the initial pressure and the full-gear cut-off ; 
that tractive force depends entirely upon the 
dimensions and number of the cylinders, the dia- 
| meter of the driving wheels, and the steam pressure ; 
| and, finally, that locomotive resistance is a function 











lof the total weight, the size of the driving wheels, 


| the number of coupled axles, and the head-on air 


| resistance. 


This basic outline of principles introduces matter 
for controversy, which, in some directions, is 
intensified rather than allayed by the author’s 
suggested methods of application. The weight of 
steam available from a boiler of given dimensions, 
for example, he derived from data published over 
ten years ago in the American journal, Baldwin 
Locomotives. They disclose a linear relation between 
the water/coal ratio and the rate of coal firing per 
unit of grate area, for each of a range of calorific 
values. At the lowest firing rates, in the region of 
30 Ib. of coal per square foot of grate area per hour, 
there is an unexpected and unexplained departure 
from the regular increase of evaporation rate as the 
calorific value of the coal increases, and from 
comparable results of trials with British locomotives 
it is evident that no very definite law can be stated, 
even empirically, for this particular relationship. 
Undoubtedly more important in this connection is 
the extent, in a given locomotive, to which the heat 
output of the fuel is absorbed in superheating steam 
already evaporated. To include a factor correcting 
the evaporation to take account of superheat would, 
of course, complicate what, as it stands, is a very 
simple relation ; but it would appear to be necessary 
for many modern designs of British locomotives. 

Different rates of heat transmission from different 
types of heating surfaces have a bearing, also, on 
the validity of Mr. Poultney’s assumption that 
steaming power is proportional to the size of the 
fire grate and is independent of the heating surfaces. 
Granted that the evaporative values suggested for 
estimating boiler capacity are put forward with 
the proviso that they are reasonably applicable to 
good average practice, the generalisation is too 
simple to pass unchallenged in view of the rela- 
tively high rate of heat transfer from the firebox, 
and of the precautions now sometimes adopted to 
improve the heat transmission from tubes and in 
flues relative to the resistance to flow of the gases 
through them. Mr. Poultney defended his stand- 
point, plausibly enough, on the ground that a 
relatively small heating surface leads to increased 
intensity of evaporation and vice versa, and his 
argument gains support from Lawford Fry's con- 
clusion that relatively large variations can be made 
in the ratio of grate area to heating surface without 
appreciably affecting evaporation. 

A possible further effect of different rates of heat 
transfer arises if the firebox and combustion chamber 
are specially designed to burn one or another of the 
various types of coal in regular use for locomotives. 
Among a number of practical considerations ad- 
vanced in the course of the discussion was the 





desirability of a suitably large distance between the 
grate and the boiler tubes if the best results are to 












be obtained from long-flame coal. Variations in 
steaming capacity can arise, also, from the design 
of the front end, but there seems to be no difference, 
with similar front-end arrangements, between the 
steaming qualities of two-cylinder and three-cylinder 
engines. More seriously critical is the contention 
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wholly irrational practice of expressing air resist- 
jance in terms of the weight of the locomotive. 
| Since other components of resistance are admittedly 
| proportional to weight, the simplicity of a common 
| basis for them all is attractive. As appeared in 
| the course of the discussion, however, the head-on 


that the ash content and clinkering tendencies of | air resistances of representative British locomotives 


poor-quality coal may affect steam production as 
adversely as variations in calorific value. Despite 





are far from being propértional to weight, and in the 
case of a well-streamlined locomotive the discre- 


all that has been done by careful grate design to | pancy, at high speeds, represents an appreciable 


obviate defects from these factors, it remains 
beyond dispute that the marked variations in 
composition of coal that often correspond with 
different calorific values can, and do, seriously 
affect locomotive performance. It should be noted, 
however, that the basis of Mr. Poultney’s method 
of estimating steam production is the rate at which 
coal is fired, as distinct from the rate at which it 
can be fired, and presumably takes account of the 


| proportion of the draw-bar pull. 


For locomotives 
of conventional form, on the other hand, air resist- 
ance is closely proportional to the transverse “ sil- 
houette ” area, and there seems no reason why this 
basis of computation should not be used in predic- 
ting net power output. 

To illustrate the specific application of his power 
analysis, Mr. Poultney concluded his paper by pre- 
dicting the performance characteristics of half a 





practical difficulty of achieving a high firing rate | 
on a grate clogged with ash, though it does not} published accounts of trial runs as are available|in diameter. 


allow for inefficient combustion from such causes. 


dozen modern locomotives. Comparisons with such 


| . 
reveals a substantial measure of agreement, from 


y 


ll 
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used at four collieries. They were from 3 in. to 
1 in. greater in diameter than the softwood props 
previously used. It was found that straight and 
slightly bowed hardwood props gave rather betic1 
service than softwood props on the same faces, but 
props initially bowed more than 1} in. to 2 in. in a 
length of 4 ft. were very weak and often failed soon 
after setting. Many badly-trimmed ends were 
found, making the props difficult to set. Oak and 
birch props usually failed by buckling, but ash props 
frequently split longitudinally. Some ash props, 
set under corrugated steel bars, split at the lines 
of contact between the end of the prop and tlie 
corrugations. Some props were obtained by qu 
tering 3 ft. 6 in. long, 9 in. diameter, oak and chest- 
nut logs. The cross-sectional area of the quarterings 
was about equal to that of a 44 in. diameter round 
prop and the average strength was 24 tons. The 
weakest props were a little stronger than thie 
average Baltic props of the same length and 3} i: 
Comparative tests were made to 
determine the utility of quartering props by clea, 





Mr. Poultney’s procedure for transposing steam | Which it may be conceded that the analytical pro- | ing instead of sawing. The average strength of 
flow into cylinder power and thence into tenstpve | cedure, intelligently and cautiously applied, can 


force offers less scope for criticism. 


Kiesel, late mechanical engineer of the Pennsyl- 
vania Railroad. The claim that, though to a 
certain extent empirical, these formule give good 





It is largely | 
based on the well-known formule due to W. F.| 


give an instructive indication of steam locomotive 
performance under average conditions of operation. 
It may be the case that some of the generalities and 
approximations employed give rise to compensating 
errors, so that the final result lies closer to the truth 


80 3-ft. oak props obtained in this way was 17-9 
| tons, but the variation ranged from 32-8 tons to 8-4 
| tons, a ratio of 4 to 1. For average quality 
|round props, the comparable ratio is 2 to 1, and 
|36 per cent. of the cleft props were outside this 
jrange. The great variation in the cleft props was 


results, is difficult to dispute in the absence of | than is justified by any one of the several processes | naturally due to the cleavage following the grain 


contrary evidence from applications to representa- | 
tive designs of British locomotives. By their aid, | 
the cut-off dependent on available steam supply 
and the associated mean effective pressures in the 
cylinders are related to engine speed, cut-off being | 
taken as the ratio between the steam supplied per | 





involved. In this connection it would be illuminat- 
ing to compare the estimated performance character- 
istics of locomotives, already built, with the specified 
performances which they were designed to achieve. 
Both these aspects of locomotive power determina- 
tion will be materially advanced by the results of 


In view of this, and also of the risk of injury from 
long splinters, the quartering of props by cleaving 
is not recommended. 

As a substitute for timber props, concrete-filled 
| mild-steel tubes, 3 ft. 6 in. long, 3 in. in diameter, and 
| with 8-gauge (0-16 in.) wall were tested. Some had 


stroke to the piston-swept volume. Mr. Poultney | systematic trials under scientifically controlled 
allows for heat recovered in feed water and steam | conditions, which, there is reason to suppose, will 
supplied for certain auxiliaries, excluding, however, | be forthcoming from testing equipment in this 
the seasonal demand for train heating and the heat country after the war. 

loss from the continuous blow-down now provided | 
on many locomotives. The derivation, from cylinder | 





power, of tractive effort at the driving-wheel rims 
entails a somewhat arbitrary deduction of 8 per | 
cent. to allow for mechanical resistances, but other- | 
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wise scarcely calls for comment. A more profitable | 


matter for controversy in this section of the analysis| _ 1’ common with many other research organisa- 
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timber plugs in the ends, others cover-plates welded 
on, or malleable-iron sleeves at the upper ends. 
These props weighed from 35 Ib. to 46 !b., and their 
strength ranged from 30 tons to 40 tons. Practical 
experience with props of this type showed that 
|they were not very satisfactory. They had the 
| initial disadvantage of being 50 per cent. heavier 
| than standard all-steel props designed for the same 
duty and, although they withstood pit usage much 
better than concrete props with internal reinforce- 
| ment, they were not so good as all-steel props, 





is the extent to which the cylinder power of different | tions, the Safety in Mines Research Board has found | and when damaged were not so easy to repair. 


engines is affected by the design of the valve gear, | 
the shape and size of steam passages, port openings | 
and clearance volumes, and the condition of the | 
entering steam. What Mr. Poultney has referred | 
to as the more “ explosive ” quality of steam at the 
higher boiler pressures, and the correspondingly 
improved “ response ”’ of the engine, are no doubt 
real effects arising not solely from increased pressure, 
but also from lower kinematic viscosity of the steam. 
In respect of these and other aspects of the ebullition 
and resistance to flow of steam, developments in 
engine design must have led to appreciable improve- 
ment of cylinder power since Kiesel’s formule were 
devised. It is significant that Johnson, of the 
Baldwin Locomotive Company, criticised Kiesel for 
combining the effects of clearance volume, exhaust 
pressure, heat interchange, and other quantities 
that should be included in an exact mathematical | 
expression, all in one empirical formula for m.e.p., 
which itself failed to allow for the influence of speed 
for stated ratios of expansion. 

There is much to be said for analysing locomotive 
power to the stage of expressing tractive force at 
the driving wheels as a function of speed, and 
treating all questions of tractive resistance as part 
of the application of the analysis to the perform- 
ance of a complete train. Resistance entails con- 
sideration of gradients, curves, and conditions of | 
track, as well as accelerating forces arising from | 
operating circumstances, all of which are, strictly, 
outside the scope of locomotive power determina- 
tion. Perhaps with the view to the comparison | 
between his predictions and the results of actual | 
performance trials for which values of drawbar 
pull are directly measured, Mr. Poultney preferred 
to carry his estimating procedure to the further 
stage by deducting the tractive resistance of the 
locomotive from the force exerted at the driving- | 
wheel rims. For this purpose he proposed a for- 


mula to take account of the number and diameter 
of the coupled wheels, but which perpetuated the 


its programme of work seriously interfered with by| In most cases, they could not be repaired at all. 
the war. Some long-term investigations have had/| Unless the ends were protected in some way, the 
to be suspended, while others have been much} concrete was readily disintegrated and fell away, 
impeded ; but, in spite of difficulties, the most im- | leaving an open end, easily damaged. Timber plugs 


portant lines of investigation have to a large extent 
been maintained in being and, according to the 
2lst annual report, recently issued,* the Board has 
continued to “ carry out the work of research into 


the causes of mining dangers and the means for 


preventing such dangers,” for which it was con- 
stituted. Many of the matters to which special 
attention has had to be given have concerned the 
use of substitute materials. Pit props occupy a 
prominent position among these articles which can 


no longer be obtained from outside the country and | 


recourse has been had to home-grown timber and 
to various types of concrete prop. In the section 
dealing with home-grown props, the report more 


| than once makes the point that these were badly 


trimmed at the ends. It is not the business of the 
Board to act 4s an inspector of the whole of the 


props supplied to the coal-mining industry and it | 


has naturally had to deal directly with only a 
limited number. of props, but there is no reason to 
suppose that the samples it obtained differed 
materially from the average. In a consignment of 
peeled ash props, 4 ft. long, the largest and 
smallest end areas varied nearly as 3 to l. Of 
20 props tested, after their ends had been properly 
cut at right-angles to the general axis, the.strongest | 
failed at 54-5 tons and the weakest at 15 tons; 
for similar props, with the ends as delivered, the | 
figures were 38-4 tons and 8-4 tons. Each inch | 
of bow up to 3 in. reduced the strength by about 
20 per cent. In spite of these defects, most of the | 
ash props were stronger than 4-ft. Baltic props, 

in. in diameter. 

Some information is given about hardwood props 








* Twenty-first Annual Report of the Safety in Mines|*¢T0s8 the shaft. 


Research Board, 1942. London: H.M. Stationery Office. 


(Price 1s. net. 





| by the deposition of weld metal. 


‘carbon or alloy steel. 


in the ends protected the concrete, but the ends were 
} soon deformed and the plugs were difficult to renew. 
| The best results were obtained with plugs projecting 
|about 14 in., but even with this arrangement the 
crushing of the plug sometimes burst the tube. 

| Among other matters dealt with in the report, 
| considerable space is given to the work on flame 
suppression by means of dust laid in the roadways. 
| Stone dusting was generally adopted in British 
collieries about the year 1921, but still presents 
many unsolved problems. The most important 
| contribution towards the solution of some of them, 
which is contained in this latest report, is the 
development of the Holmes-Jaffhor Rotor Dust 
Extractor. This appliance enables a large propor- 
tion of the ultra-fines to be removed from prepared 
dusts. Experience has shown that ultra-fine parti- 
cles in road dust, instead of remaining in suspension 
longer than larger particles when dispersed by an 
|explosion, as might be expected, actually settle 
| more quickly, apparently due to the cohesion of 
| the smallest particles and their adhesion to those of 
larger size. 

| There are, as usual, some references to purely 
mechanical matters in the report. One of these 
concerns the building up of worn or defective shafts 
It is suggested 
that this convenient practice should not be applied 


| to the shafts of headgear pulleys, haulage engines or 


coal cutters. The deposited metal has * almost 
invariably ” been found to be full of blow-holes and 
non-metallic inclusions, and of low impact, tensile, 
and fatigue strength. Under conditions of repeated 
stress, a crack is readily started and propagated 
The practice is particularly 
undesirable when the shaft is made from high- 
The heating and rapid 
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chilling of the surface of the shaft during the | gration should continue to be developed, by merging 
welding Operation results in the formation of a hard | contiguous undertakings, by the creation of joint 
martensitic layer immediately beneath the soft} gas authorities, and by joint working arrangements 
suiface layer of weld metal. High internal stress | between undertakings. Immediately before the war, 
jis reduced in the hardened layer and cracks are|the report states, the industry comprised 1,079 
frequently formed which provide ideal starting | undertakings in the hands of 788 owners, and 
points for breakdown by fatigue. Another, entirely employed directly or indirectly some 250,000 per- 
different, matter of interest referred to is that|sons. The supply was distributed through nearly 
erratic but severe corrosion of a winding rope, | 11,400,000 meters, the average annual consumption 
which resulted in its failure, was found to be due | being 135 therms per consumer. A third of the 
to the use as an external lubricant of Stockholm tar.| annual output was sold by the 268 municipal 

As is the case with many other organisations of | undertakings, a tenth by the 310 companies con- 
somewhat similar character, the Safety in Mines | trolled by the 19 gas corporations, 1 per cent. by 
Research Board has found that the gradual extension five undertakings owned by joint gas authorities, 
of its field of research has disclosed ever new problems | and the remainder by 496 companies in independent 
requiring investigation. When the field station| ownership. The report estimates that the field for 
was first established at Buxton, and fitted with| gas and coke for industrial purposes could more 
artificial mine galleries for the study of colliery | than double the present total output of the industry. 
explosions, it was supposed that a short-term pro- | 
gramme of work would be adequate to solve the | Tue Institution oF Crvi~, ENGINEERS. 

ajor questions whic ise a res ar- | ' : 
pep 008“ hi b arise as 8 result of under | Dr. David Anderson, who has succeeded Sir 
ground explosions. It is now known that this is far | yn — staat 
f bei Se eee a = ; John E. Thornycroft as President of the Institution 
rom being the case. he present layout is not Co A. P , 

te ye EE oe ‘ : of Civil Engineers, introduced a somewhat unusual 
adequate for the work which has to be undertaken . : : 

Age ; |note in the address which he delivered to the 
and, it is considered, therefore, that a permanent | , r : : 
hh atid Deusen aa “ye |members on Tuesday, November 2, by discussing 
eld station is necessary. The land on which the | bag : . : . 

: . - the associations of engineers with planning. The 
present station at Buxton stands is held on a lease, | oe : noi 
a i eng agg 7 “abe | whole of the amenities of modern life, he pointed 
which expires in 1943, and negotiations have been : : 
- ‘ae |out, are the results of planned and applied engi- 
entered into for the purchase of a sufficiently large . : : 
“ ; : | neering; and he proceeded to summarise the dis- 
area of the site for the erection of an adequate |,... : : 
; | tinctive features of planning on the national scale 
permanent station. It is not at present contem- |. it had bee ttised in Russia. Ge > Italv 
lated to >the within deine ay er |as it had been practised in Russia, Germany, y 
platec move the present laboratory station at Tri : ‘ Seas , 
= , Sg agp | and the United States. In Great Britain, however, 
Sheffield to the Buxton site, but it is realised that | en onaliitenn af nities Pepetantaye heer the anil 
the requirements of the work carried out at Sheffield | ee ees ye so oie legge 
will need consideration in due course comguiting, ender the Ceoun, 6 sombination <f 
; a Parliament, Ministers, and the Civil Service ; and 
|nowhere in that structure was there machinery 
|for planning ahead. Owing to the changes in 
|modern life, some 10,000 specialists or experts 
| had had to be brought into the Civil Service to deal 
| with technical matters. In practice, they were 
e i , | not allowed to ascend to the highest administrative 
l'HE general concern regarding the future organisa- | posts, nor had they direct contact with Ministers ; 
tion of most public services and industrial under-| only the Post Office had abandoned this system, 
takings, which has been reflected in so many) partly because it was a revenue-earning depart- 
recent reports and addresses to technical institutions, | ment, and partly because of the importance of 
has been noticeably strong in connection with all | scientific developments in its engineering services. 
the many aspects of fuel supply and distribution. Dr. Anderson went on to review the advantages 
The latest pronouncement on this subject comes | and disadvantages of planning, and put forward a 
from the gas industry, which, as represented by | suggested programme of planning, covering the 
the British Gas Federation, has submitted to the | rebuilding of towns, home and Empire communi- 
Minister of Fuel and Power a lengthy report con-| cations, the distribution of labour and of food, 
taining the fruits of some two years’ deliberations | the husbanding of natural resources, and research. 














NOTES. 


THe Future or THe Gas INpustrRY. 


on the part of a committee appointed to consider 
how best the industry can “‘ meet the altered con- 
ditions of the future and make the largest possible 
contribution to national and social welfare.” The 
report, which is said to be supported by the great 
majority of the gas industry, recommends that the 
Ministry of Fuel and Power should appoint a 
National Fuel Advisory Council to facilitate the 
elimination of wasteful competition between the 
fuel industries; and that a new British Gas Asso- 
ciation should be formed by merging the present 
National Gas Council and the British Commercial 
Gas Association, with a Central Council which would 
be the Parliament of the industry. Gas under- 
takings would be represented on appropriate Dis- 
trict Councils, which would elect the Central Council. 
Boards and committees would be set up to deal 
with specific problems, and separate committees to 
consider the particular interests of company and 
municipal undertakings; and, to meet what is 
described as “‘ the imperative need ” for the adop- 
tion of agreed costing systems and the compilation 
of general statistics, it is proposed that the new 
\ssociation should establish a statistical bureau. 
On the subject of nationalisation, the report states 
that there is nothing to indicate the necessity of 
this “revolutionary expedient,” which, besides 
inviting undesirable and detrimental controversy, 
would necessitate a State monopoly of all fuels, 
and would constitute the substitution of an experi- 
ment, which could not be undone, for the successful 


He also maintained that the technical institutions 
should play a more active part in educating the 
public, and that there should be a better representa- 
| tion of the universities in Parliament. Finally, he 
urged that engineers should keep before them high 
ideals and high standards, so that they might 
direct not only “the great sources of power in 
Nature,” but also the forces of human nature, into 
right channe!s. 


INLAND TRANSPORT. 


In the House of Lords, on October 27, the Earl 
of Listowel asked whether the Government were 
preparing for the post-war development and co- 
| ordination of the national system of transport. The 
question initiated a debate in which Lord Mottistone, 
Lord Brabazon, Lord Sempill, Lord~ Sandhurst, 
and other peers took part. In reply to it, 
|the Minister of War Transport (Lord Leathers) 
said that the war had made it clearer than 
|ever before that the railways were a national 
}asset which must be retained in full efficiency ; 
| from which it followed that their financial position 
/must be firmly established, either by placing the 
| credit of the Government behind the railways by 
nationalisation, or by creating conditions under 
| which the railway companies could operate on a 
/reasonable profit margin. With regard to road 
| construction and maintenance, Lord Leathers said 
|that he had placed definite proposals before his 
colleagues in the Government. He spoke with 


rail, to see that nothing was done to impede coastal 
shipping in fulfilling its full function. Co-ordination, 
and possible amalgamation, of the Channel packet 
services was being examined by the railway com- 
panies, and certain of the coasting liner interests 
were pursuing schemes of consolidation. The place 
of the canal system in future transport arrangements 
was not easy to determine, but some of the canals 
were definite assets, which must be used to the limit 
of their economic capacity. The scope for internal 
air services was not great, but there were some 
services for which air transport was eminently 
suitable. The main problem was the siting of 
airports and the provision of proper road and rail 
approaches to them. 


THE INSTITUTION OF PRODUCTION ENGINEERS. 


The principal event in the programme of the 
annual general meeting of the Institution of Produc- 
tion Engineers, which was held in London on Friday, 
October 29, under the chairmanship of the President 
(Sir Ernest Lemon), was an address by Sir Stafford 
Cripps, the Minister of Aircraft Production. Sir 
Stafford took as his subiect the human element in 
production, stressing particularly the point that, 
while production was the outcome of the use of 
machines by human beings, these human beings 
should not be regarded merely as automata who 
attended to the machines: the action and reaction 
of the human element was, in fact, of vast import- 
ance to the production engineer. Referring to joint 
production committees, Sir Stafford said that it was 
a mistake to suppose that works committees of this 
kind represented something new in industry; they 
originated at the beginning of the present century, 
and were used before the war by a number of the 
more enlightened managements. What was new 
was the general agreement between the trade unions 
and the employers in the engineering industry, lay- 
ing down a regularised constitution for joint pro- 
duction committees, and the strong encouragement 
that such committees had received from the Govern- 
ment during the present war. Their success was 
widespread, though it had varied in different types 
of factories and with varying personalities. After 
submitting a strong plea for the more general 
application of motion study, Sir Stafford turned to 
a consideration of “‘ suggestion schemes,” a matter 
which, he said, was dealt with most unevenly and, 
on the whole, most inefficiently in factories. While 
too much should not be expected of such schemes, he 
thought that they provided a potential source of 
valuable material, if properly used. The annual 
report of the Council, which was presented 
to the members and adopted, contained a warm 
tribute to the former secretary of the Institution, 
the late Mr. Richard Hazleton, and mentioned that 
a special committee is considering the establishment 
of a suitable memorial of him. During the twelve 
months ended June 30, 1943, the membership 
increased considerably, the total at that date being 
3,594. A new committee was constituted during 





rendering of a public service by company and| approval of the progress that was being made 
municipal enterprise, appropriately controlled. For | towards the amalgamation of the main associations 
similar reasons, the report rejects the principle of | of road hauliers, and hoped that the lessons of co- 
regional gas supply throughout the country through | operation and organisation which the war had 





the media of district gas boards indirectly under 
State control; although district schemes of inte- 


imposed would not be lost. They would have to be 
careful, in planning the co-ordination of road and 








the year, to deal with membership questions, which 
had been previously the concern of the Finance and 
Development Committee. The annual report of 
the Research Department of the Institution 
recorded continued progress. It was stated that 
the University of Edinburgh had recognised 
the standing of the Department by permitting 
research undertaken there to qualify for their Ph.D. 
degree. Among the special researches in hand were 
studies of surface finish, cutting tools, the machining 
of deoxidised and tough-pitch copper, the turning 
of special alloy steels, and the finish-machining of 
alloy die-castings. Numerous special investigations 
have been undertaken also at the request of Govern- 
ment departments and private firms. 


CONSULTATIVE CONFERENCE ON FvEL RESEARCH. 


A preliminary meeting of the Standing Consulta- 
tive Conference on Fuel Research recently consti- 
tuted by the Department of Scientific and Industrial 
Research, was held on Thursday, October 21. The 
main objects of the Conference are to promote 
collaboration among the various research associa- 
tions and other organisations engaged on fuel re- 
search and to provide a liaison between these asso- 
ciations and the Department’s own fuel-research 
organisation. Sir Edward Appleton presided over 


























the meeting on October 21, in the absence of the 


chairman, Sir Harold Hartley, owing to illness, and 


there were present representatives of the Ministry of 


Fuel and Power, the British Coal Utilisation Re- 
search Association, the British Electrical and Allied 
Industries Research Association, the British Refrac- 
tories Research Association, the Gas Research 
Board, the British Lron and Steel Federation (Indus- 
trial Research Council) and the British Hard Coke 
Research Association. In his opening remarks, Sir 
Edward Appleton briefly described the objects which 
the Department of Seientific and Industrial Research 
had in view in setting up the conference and empha- 
sised that membership was voluntary but was at 
the invitation of the Department. The conference 
was intended to provide a convenient means whereby 
the research organisations could keep in close touch 
with one another and assist each other by the inter- 
change of information and by friendly digcussion. 
The members of the conference then described 
briefly the aims and scope of their respective 
organisations, after which arrangements for the 
setting up of a central body, to undertake the pre- 
paration and publication of abstracts of current 
literature relating to fuel, and the maintenance of a 
register of translations, were discussed. Finally, it 
was decided that the next meeting should be held 
early in January, 1944, when the fuel-research pro- 


grammes of the member organisations would be | 


considered by the conference. 





THE IRON AND STEEL 
INSTITUTE. 


(Concluded from page 354.) 
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| iron and manganese sulphides, but he thought that 
| the constituent was iron oxide and not sulphide. 
|The former, however, might look remarkably like 
manganese sulphide. . 

Dr. D. Binnie stated that the records of ingots 
Nos. 59 and 65 showed that the former was made 
by the basic Bessemer process and contained 0-017 
per cent. nitrogen, while the latter contained 0-004 
| per cent. of nitrogen. While this appreciable differ- 
jence in the nitrogen content might not affect the 
general conclusions, it should be borne in mind. 
The next speaker, Dr. L. Northcott, who dealt with 
the question of phosphorus solubility, stated that 
| the authors had said, when referring to the killed- 
steel ingot No. 36, that primary crystals of ferrite 
(containing some of the manganese and silicon, and 
possibly some carbon in solution, but not the greater 
portion) entirely free from phosphorus were the 
first to crystallise as a homogeneous solid solution. 
This, continued Dr. Northcott, provided a good 
method of getting rid of phosphorus in high- 
phosphorus steels, but, frankly, there was no 
justification for the statement that the crystals 
which solidified first were entirely free from phos- 
phorus. Later on in their paper the authors had stated 
that the freezing of a killed ingot . . . confirmed 
the existence of the “ iron-carbon-phosphorus ” 
| complex observed by Professor Andrew. He (Dr. 
Northcott) was under the impression that the Andrew 
| iron-carbon-phosphorus complex had been “ killed ” 
years ago. 

Dr. C. H. Desch, F.R.S., said that he had seen 
some of the authors’ work while it was in progress 
jo years ago, and the plan of making a detailed 
microscopic study of a section right across the ingot 
was good. 
japplied more frequently. 
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It would have to be developed and 
He had examined the 





Nov. 5, 1943 


was one criticism which he heartily resented, and 
that was the suggestion that his colleague and jim. 
self had been unfair to Dr. Stead. Many of his 
generation thought very highly of Dr. Stead, and 
if they had misrepresented anything which he had 
uttered, he regretted it. There was the ques'ion, 
which he thought Dr. Desch had answered, of the 
solubility of phosphorus in steel. For a good many 
years metallurgists had been troubled with pos. 
phoric ghosts and the question of their growth was 
indeed a problem. 





OpEN-HEARTH SLAGs. 


“ The Physical Chemistry of Open-Hearth Slavs ” 
| was the title of the last paper considered. It wa. by 
Dr. James White, of the Royal Technical Collcze, 
Glasgow, who, in presenting it to the meeting, 
stated that the principal oxides occurring in open- 
hearth furnace slags were CaO, MgO, MnO, FeO, 
Fe,0,, Al,O;, P,O;, and SiO,, and a knowledge 
of the systems formed by these oxides with each 
other was essential to an understanding of the 
nature of the slag and of its role in steelmaking. In 
his paper he had discussed and correlated the avail- 
able data concerning these systems and had given 
thermal equilibrium and phase diagrams where 
these were available. He had also suggested the 
probable forms of some of the as yet unknown 
diagrams, on the basis of published information. 
Particular attention had been paid to the equilibria 
governing the relationships between the oxides of 
iron and gaseous oxygen on the one hand, and 
between these oxides and metallic iron, on the other. 

Dr. A. McCance, in opening the discussion, stated 
that the accumulation of knowledge and the large 
number of compounds which were already known 





| to exist in steelmaking slags made the need for a 


WHEN the members reassembled for the after-| original photographs prepared by the authors— | connecting theory to correlate the facts very evident, 


noon session of the autumn general meeting of the 
Iron and Steel Institute, held in London on Octo- 


| the meeting did—and he considered that they had 


| which showed more than the reproductions before | and it was to be hoped that this aspect of the 
| subject would soon be tackled vigorously. 


While 


ber 14, the President, Mr. James Henderson, again| very good evidence for assuming a difference|the constitution in the solid state, as the author 
occupied the chair. | between “ strings "’ and ordinary films of cementite. | had shown, must necessarily dominate the point of 
| It was not only a question of etching. There were | view in the present developing stage, the constitu 
| distinct differences in hardness, as mentioned in the | tion of slags in the liquid state might be very 

The first paper considered was a contribution by| paper. This might help to get over some of the | different. Slags were essentially solutions and a 
Mr. E. F. Law and Mr. Vernon Harbord, of Messrs. | difficulties which had been raised. It was true that, difficulty, at present, was to know which compounds 
Riley, Harbord and Law, London, on “ The Solidifi- | according to the equilibrium diagram, the small | acted as solvents and which as solutes. A subse- 
cation and Cooling of Steel Ingots.” We com- | quantities of phosphorus involved should be in| quent speaker, Dr. G. R. Rigby, said that not 


Cootrne or Stee. Iveors. 


menced to reproduce this paper on page 318, ante, 
and the concluding portion will be found on page 338, 
ante. The contribution, which described a detailed 
microscopical investigation of a killed-steel ingot, 
a rimmed-steel ingot and an ingot-iron ingot, was 
presented to the meeting by Mr. Law, Mr. Harbord 


| to separate. 
| however, although the equilibrium between the iron 


| solution in the 6 state and should have no tendency 
Even at these high temperatures, 


and the carbon was reached rapidly, that between 
the iron and the phosphorus was not reached so 
rapidly ; there was a fundamental difference between 





also adding a few introductory remarks. the two. With ordinary differences of cooling, the 
Mr. J. H. Whiteley, who opened the discussion, | departure from the equilibrium in the case of iron 
stated that there was much in the paper with which| and phosphorus might be comparatively large. 
he did not agree. In the first place, he did not|In his opinion there was more to be said for the 
think that the authors had dealt altogether fairly | authors’ conclusions than some of their critics would 
with Dr. J. E. Stead when they had referred to his| perhaps allow. With regard to the supposed man- 
theoretical conclusions and views. On a number of | ganese-sulphide inclusions, he seemed to reeollect 
occasions the authors had stated that the carbon | seeing, some years previously, many photographs 
was driven out of the areas containing phosphorus. | of manganese sulphide, some of which had this 
There was, however, another explanation to this;| nuclear form. In those days contamination by 
the phosphorus raised the Ac, point at which the | chromium was much less likely. Mr. Whiteley had 
errite began to form. On cooling, the ferrite was | suggested a simple test and he hoped that the 
precipitated and, once ferrite nuclei were present,|authors would apply it. A detailed study of 
the carbon moved outwards. There was no ques- | sections right across an ingot, as carried out by the 
tion of driving out the carbon ; the operation was a |authors, would bring to light many unsuspected 
physical one. Speaking of ingot No. 36, the authors | differencies between different parts of the ingot. 
stated that the crystals which first formed were | He knew that the authors had not had the oppor- 
entirely free from phosphorus. This seemed to be | tunity of following up their work as they would 
based on results obtained with cupric etching re-| have liked to do and they were not dogmatic con- 
agents. It was possible to have, in juxtaposition, | cerning their conclusions. They had put forward 
areas containing 0-005 per cent. and 0-01 per cent. | something which could be discussed and he hoped 
of phosphorus. That containing 0-01 per cent.|that other ingots would be examined in similar 
would not “ take” the etching, whereas the 0-005 | detail. 
per cent. would be covered with copper. The The discussion was closed by Dr. T. Swinden 
authors had produced no evidence that the crystals| who asked a question concerning the suggestion 
were free from phosphorus. Another statement was | that it would be desirable to examine an ingot of a 
that manganese sulphide occurred in crystallised | composition similar to the rimmed-steel ingot 
form (as shown in Fig. 3 on page 318, ante) but | No. 59, but made of killed steel. He would like to 
they had given no proof of this. Manganese sul-| know how the authors suggested that this should 
phide was easily soluble in 2 per cent. sulphuric |be done. The very fact of killing the steel would 
acid. He suggested that the constituent shown | fundamentally affect all the characteristics of the 
was a chromite crystal: most steels nowadays| metal. From the point of view of the paper, it 
contained a small percentage of chromium. In| might be desirable to visualise such a material, but 
their reference to ingot No. 65, the authors stated | the point was that it was a physical impossibility. 











that the sulphide present existed as a mixture of ' In a very brief reply, Mr. E. F. Law said that there 





only had the author collated almost all the relevant 
knowledge regarding slags, but he had told metal- 
lurgists where the gaps in this knowledge lay. 
There was a very serious gap in the data on ternary 
diagrams ; nothing had been done, for example on 
the system Cr,0,-MgO-Fe,0,. The author had 
done useful work in pointing out the distinct 
difference between the action of FeO on MgO and 
on CaO. This was of great interest in connection 
with the hearths of open-hearth furnaces. Recently 
he had examined a sample of an old basic hearth 
made of dolomite and it was interesting to note 
that the iron oxide had penetrated into the hearth 
and reacted only with the MgO. 

Dr. J. H. Chesters asked the author two questions. 
The first related to a large sample of basic slag 
consisting of a sphere 5 ft. in diameter. Dr. Chesters 
asked whether, if this were allowed to cool simply 
by radiation in from 12 hours to 24 hours, the 
author would expect marked segregation. Would 
he expect a different chemical composition inside the 
sphere from that found nearest the shell? If such 
were the case, what sort of laws would control that 
segregation? The second question related to a 
typical basic high-phosphoric slag. If alumina were 
added in an amount of up to 5 per cent., would 
this lead to a drop or a rise in either the melting 
point or the viscosity? Mr. J. H. Whiteley, who 
closed the discussion, said that the main factors 
which determined the properties of a liquid slag 
were viscosity, the oxidising power of the iron oxide 
(and, to a less extent, the manganese oxide), and, in 
basic slags, the power of lime and other bases to 
take up phosphoric acid and sulphur. In a brief 
reply, Dr. White stated that one of the difficulties 
of work on such a subject was that it entered more 
and more into the realm of the mineralogist so far 
as the constitution of the solid slag was concerned 
and became work of a highly specialised character. 
Probably only a petrologist could appreciate the 
literature on the subject properly. 
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LETTERS TO THE EDITOR. 


POST-WAR EXPORT TRADE. 


To tHe Eprror or ENGINEERING. 


sm,—In the tribute to the rubber industry which 
you publish from Lord Strathspey, and for which 
we are grateful to him, he urges the federation of 
other trade associations whose members, like our 
own, are dependent upon a common raw material. 
The recommendation is all the more important 
when applied to those industries likely to suffer 
from a temporary shortage of raw materials when the 
war is over. Raw material shortage means con- 
trolled allocations, and these in turn involve 
priorities. Such priorities can best be fixed in 
relation to an entire industry and should not be 
influenced by the competing claims of individual 
trade associations. 

The rubber industry provides a good example. 
During the last year of peace it exported no fewer 
than 26 different products, of a total value of 
5,647,3147. Assuming a temporary shortage of 
rubber after the war, which of these products should 
receive high priority of supply? Let 
few of them—tyres, footwear, sports goods, proofed 
garments, industrial equipment. Tyres will be 
important in the home market because transport 
is vital to reconstruction and consequently to re- 
employment; yet, although sports goods may 
appear to be non-essential, in the last year of peace 
we sold overseas 146,087/. worth of golf balls and 
142,7811. worth of tennis balls, which, apart from 
their export value, “ carry the flag.”’ 

As in the rubber industry, so in others : 


will have to be made, and, from a practical point of | phase (zero). 


us name a/| 


THE ACCURACY OF NUMERICAL 
HARMONIC ANALYSIS. 


To THE Eprror or ENGINEERING. 


Sir,—-Mr. Manley, in his letter published in your 
issue for October 22, on page 335, raises an interest- 
ing question regarding the reliability of the 48- 
ordinate scheme of analysis when applied to find, 
say, the 23rd harmonic coefficient of a resultant 
curve which also contains harmonics of higher 


orders. He suggests that the results will be about 
twice their true values. This is not generally 
correct. It is certainly true to say that, in the 


analysis of an actual curve, the highest-order co- 
efficients will not usually be determined very 
accurately, but this is primarily due, not to the 
presence of still higher harmonic components 
beyond the scope of the division scheme used, 
but rather to the presence of lower harmonics of 
large amplitude. The total ordinates at the various 
divisions, being made up of large components due 
|to the lower harmonics and very small components 
| due to the higher (say 23rd) harmonics, are measured 
| with inaccuracies which are small compared with 
the large amplitudes of the lower harmonics, but 
are comparable in size with the usually small ampli- 
tudes of the higher harmonics, such as the 23rd. 
Verification that the accuracy of determination 
of the 23rd harmonic coefficients by the 48-ordinate 
scheme is not affected by the addition of a 26th 
harmonic component of equal amplitude has been 
obtained in the following way. The 48-ordinate 
Runge scheme of analysis was applied to a com- 
plete “major” cycle consisting of 23 cycles of 
23rd harmonic sine wave of amplitude unity and 
| 26 cycles of 26th harmonic sine wave, also of unit 








|amplitude, added together, with each sine wave | 
decisions | starting and finishing the major cycle in the same 


Any ordinate of the resultant curve 


view, these may best be based upon the recom-| to be analysed was thus 


mendations of federated trade associations repre- 
senting every view point. 
H. L. Kenwarp, 
Chairman, Reconstruction Committee, 
Federation of British Rubber and Allied 
Manufacturers’ Associations. 

4s. Russell-square, 

London, W.C.1. 

November 1, 1943. 


To THE Eprror or ENGINEERING. 


Sin,—With reference to the leading article 


correspondence published in your issue of Octo- | 


er 22, I contend that non-technically-minded men 


may be able to approach the problem intelligently, | 


since export sales in engineering are widely different, 
in many respects, from routine exports in other 
Therefore, organisation on orthodox lines 
success which 


trades. 
will fail to yield, in this special field, 
in other branches may be achieved. 
federation (export group or cartel) can promote 
post-war exports in engineering and_ kindred 
branches. The creation of vertical export groups 
groups of manufacturers of goods needed by the 
same type of customer), called by some “ co-operative 
selling groups,” would seem to me a more suitable 
sales organisation for reaching our aim. 
vertical groups should be planned by “ experienced 


engineers, possessing the necessary flair for com- | 


merce,”’ to quote from your leading article on page 
332, ante. Such symbiotic groups, combining large 
and small firms, should be set up by one official 
hody entrusted to carry out the planning and being 
responsible for this work. To leave it to the initia- 
tive of a dozen institutes, federations, associations, 
ete., of more or less official character, would tend to 
frustrate the realisation of a constructive proposi- 
tion, based on actual experience in overseas export. 
lhe time is opportune to draft some practicable and 
up-to-date forms of export organisation which may 
serve as a guidance in future. 
Yours faithfully, 
R. Fucus. 


“ Wroxton,” 
Spurhill-avenue, 
Parkstone, Dorset. 
October 27, 1943. 


| 





These | 





j 


Yr = sin 23 6; + sin 26 6,. 


The result of the 48-ordinate scheme of analysis | 


was to give the coefficient of sin 23 @ as unity and 
of cos 23 @ as zero, thus verifying in this particular 
case that the addition of the 26th-order harmonic 
| of equal amplitude had no effect on the accuracy 
| of determination of the 23rd-order component. One 
| pitfall was disclosed in the course of the numerical 
|work. If, besides the 23rd harmonic sine com- 
| ponent, the curve to be analysed contains a 25th 
| harmonic sine component of equal amplitude, then 
the 48-division analysis will give the false result 
| that the amplitude of the 23rd harmonic sine com- 


and | ponent is zero. This is because 


sin 23 8+ sin 25 = 2 sin 24 @ cos 86, 
and the first factor of the right-hand expression 
will be zero at each of the 48 divisions. Similar 
false results will be given by the analysis if it should 
happen that the 22nd and 26th, or 21st and 27th, 
etc., sine components have equal amplitudes, or 


cosine components have equal amplitudes but of 
opposite sign. 

One method of getting round the difficulty is to 
apply the 48-division scheme of analysis to a second 
set of ordinates midway between those of-the first 
set. If the coefficients of sin 230 and cos 23@ 
are a,, and 6,, from the original set of ordinates, 
and 43, and 63, from the second set of ordinates, 
the resultants will be 


©. t/a, + eh ond 8, e/a + 818 
Pes _ / 43, — 63s and Tos _ V 045 Tr bos ’ 


If there is a difference between T,, and Tj, it 


would be due to one of the unfortunate coincidences 
described above if everything were perfectly accu- 


INVENTORS AND EMPLOYERS.* 


From the outset your committee has naturally been 
attracted by the doctrine that any inventor should be 
free to patent or deal with his own inventions as he 
thinks fit, but has recognised that this needs con- 
siderable qualification. In particular, many employers 
are the beneficial owners of certain, at least, of their 
employees’ inventions. Again, inventions affecting the 
safety of the State may have to be controlled. It has 
been thought advisable to obtain some authentic 
information as to existing conditions respecting inven- 
tions and their ownership, imposed by various types of 
public bodies upon their employees or members. 
Information was already available in the Institute’s 
offices as to King’s Regulations and the Joint Elec- 
tricity Authority’s contract, out of which the reference 
to your committee immediately arose. Furtheranforma- 
tion was obtained from the Department of Scientific 
and Industrial Research ; the British Medical Associa- 
tion; Cambridge University ; Liverpool University ; 
the Post Office ; the School of Agriculture, Cambridge ; 
and University College, London. 

The information before your committee showed that 
there are, broadly, two forms of invasion of the prin- 
ciple that a man may do what he likes with his own 
invention. Firstly, the employer may be the beneficial 
owner of the rights in the invention by the operation 
of the Common Law or by contract; and, secondly, 
a body having no rights in the invention but able, in 
one way or another, to exercise control over the 
inventor’s actions may impose conditions on the 
patenting, the ownership, or even the use of the inven- 
tion. 

The Department of Scientific and Industrial Research 
drew attention to a report published by the Patents 
Committee of the Civil Service National Whitley 
Council in 1930. In this report, that committee dis- 
cusses the question of inventions made by Government 
servants and accepts the view, already expressed by a 
previous inter-departmental committee known as the 
Lee Committee, that an invention made by a Govern- 
ment research worker is the property of the State, and 
| that, in the case of persons not employed specially on 
| research, the Government has certain rights in inven- 

tions made either in the course of their employment or 
| with the aid of knowledge or facilities gained through 
such employment. So far as employees of the higher 
technical grade are concerned, this view appears to be 
|in complete accordance with the Common Law on the 
| subject of ‘ Master and Servant,” as illustrated by 
| 





| the various cases that have come before the Courts. 

In the view of your committee, the Common Law is 

excellent in its application to such employees. No 

objection is seen to its extension, by contract, to em- 
| ployees of any grade or class, but service agreements 
|that are more restrictive on employees appear to be 
}an abuse of the power of an employer in a world in 

which the necessity to obtain employment may be 
| paramount. Accordingly, there appears little to cavil 

at in the Lee Committee’s general statement about the 
| ownership of inventions made by Government servants. 
| It is in defining the rights that difficulty arises, as the 
| Whitley Council’s committee recognised. Their pro- 
| posal was that a central body with an independent 
chairman should be established and should be, in 
effect, an Appeal Tribunal from the decision of the 
| department concerned. They further recommend that 
| any Government servant should be free to file a provi- 





No horizontal | £ the 23rd amd 25th, the 22nd and 26th, ete., | sional application, but that, on doing so, he should send 


| a copy of the specification to the head of his depart- 
|ment, and that, while a decision was being made, the 
| rights in the invention should be deemed to belong to 
| and to be held in trust for the Government. With the 
| safeguard of an Appeal Tribunal, this procedure appears 
| to your committee to be wholly satisfactory. 

| The report of the Patents Committee of the Whitley 
Council has been dwelt upon because it is clear that the 
State is the largest employer of labour in the land, and 
that any action it takes is likely to be regarded as a 
| precedent by the many semi-public bodies now in 
|existence. We believe that there is a tendency for 
| these bodies, and for employers generally, to intro- 
| duce, into service agreements, clauses that serve to 
| transfer to the employer all inventions, whether in any 





‘rate, and the higher value would be the one to| W@Y arising from the employee’s work or not, and this 





take, but, in practice, the difference may be due 
simply to inaccuracy in the lengths of the ordinates. 
On the very rare occasions when it is necessary to 
know the value of a harmonic coefficient of high 
order, it is probably best to use a larger number of 
divisions, working out the result from first principles 
if a Runge scheme for the desired number of divi- 
sions is not available. 
Yours faithfully, 
GrorcE S. Bower. 
11, West Bank-avenue, 
Duffield-road, Derby. 
October 30, 1943. 





| practice appears to be most undesirable. In the view 
|of your committee, some part of the freedom of the 
employee should be restored by prohibiting employers 
| from imposing any conditions on the ownership, use 
or protection of an invention made by an employee 
}and having no connection with the employee’s work 
| for the employer or with matters coming to his attention 
| by reason of his employment. The State in its capacity 
| as employer should (and it is believed, broadly speaking, 
| does) refrain from imposing such conditions in similar 
| circumstances. 


| It is somewhat doubtful whether the above suggested 





* Report adopted by the Council of the Chartered 


' Institute of Patent Agents. 
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wrohibition should be wide enough to prevent anyone | 
= engaging a “ professional inventor” to make | 
inventions of any kind on the basis that all the inven- , : 
tions he made would become the employer’s property. | London dock area last week, go a long way to discredit 
On the whole, it is believed that employers should be | trade unionism. Here, mem who had been unloading 
free to engage “ professional inventors ” on this basis, ships claimed *‘ danger money "’ while carrying on the 
and it is the intention of your committee that the | work, and when it was pointed out to them that it 
suggested prohibition should not be such as to include | Was not of a nature for which “ danger money ” was, 
that specific case. It will be appreciated that the | under agreement, payable, they struck. Although they 
procedure recommended by the Lee Committee’ and | Were instructed to resume by the executives of their 
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the Patents Committee of the Whitley Council for | Uions and were assured of a conference to consider | 


Government servants is not applicable generally to | their claim if they did so, they persisted for several 
other employers because of the practical impossibility | days in their attitude. From the point of view of 
of setting up an Appeal Tribunal to which inventors | OTthodox trade unionism the stoppage was, of course, 
might appeal from the-decisions of their employers. unconstitutional. From that of the ordinary man or 
Many suggestions have been made as to methods by | Woman who does not incline too far to “ the left” in 
which it could be legally provided that an employee Labour politics, it was worse. It was, in their eyes, 
should receive an appropriate reward when an invention | &" attempt to secure an increase of wages by irregular 
which belongs to his employer, either by operation of | ™¢ans—in plainer language, an effort to take advantage 
the Common Law or by contract, proves to be com- | of an employer's necessity in order to “ force the pace.” 
mercially profitable. The opinion has been expressed 
above that there is nothing objectionable in the view Practically all the unofficial strikes that have taken 
than an invention made by a Government research place in munitions and other industrial areas here and 
worker belongs to the Government, and that the | in the United States are of much the same character, 
present Common Law is excellent in its application tO | and reasonable workers on both sides of the Atlantic 
employees of the higher technical grade. The practice | are beginning to be greatly concerned about them. Of 
of Government departments when an invention is! this London stoppage, it is, for instance, being asked 
made by an employee, either in the course of his| if dockers who handle munitions have any sounder 
employment or with the aid of facilities gained through claim to “‘danger money ” than the men and women 
such employment, is exemplified by many agreements | who make them, the men and women who transport them 
by which use for the Crown is reserved, but the inventor | and the soldiers and sailors who use them. _ 
is left free to exploit the invention commercially, both 
at home and abroad; most commonly, in practice, 
by way of assignment or licence approved by the In the House of Commons, last week, Mr. Shinwell 
department concerned. The department retains a | asked if, before the Committee stage of the Workmen’s 
proportion, usually about half, of any purchase price Compensation (Temporary Increases) Bill was reached, 
or royalties accruing. members would be given details of the agreement which 
Such an arrangement is clearly not generally applic- had been reached between the Trades Union Congress, 
able and it is thought that the difficulty of making any | the Employers Confederation, and the Home Secretary, 
provision that would suit all cases is insuperable. | 4S knowledge of that agreement might affect the future 
Many enlightened employers already recognise the | course of the Bill. The Prime Minister said that he 
value to them of inventive ability in an employee, just had always understood that it was one of the first 
as they recognise other technical, administrative or | duties of the Government and of Ministers in charge 
commercial qualities. An inventor has the further of particular measures to do all that they could to 
advantage that his name appears upon patent speci- | Obtain outside agreement. 
fications; and there is no doubt that a successful | bodies were either private or informal. He understood 
invention increases the inventor’s potential value to that no written document had been drawn up or any- 
employers in the whole branch of technology concerned. thing like that. The House was master when anything 
The importance to employers of seeing that successful | W4S brought before it. The Government was led to 
inventors are suitably recognised and rewarded, both | believe that the Bill was an agreed measure, and it 
during the normal term of a patent and that of any | Wa on that footing that it was introduced. The 
prolongation obtained, whether by freedom to exploit Government's position, Mr. Churchill added, was that 
in other countries or in branches of industry or by cash | the Bill was going to be an agreed measure, and they 


grant, royalty, increase of salary, promotion, or by would like to carry it, because of the benefit it con- | 


some other method suited to the particular case, hardly | veyed, but if its future course were to be seriously 
needs to be stressed, but it is mentioned here because | prolonged) and obstructed by discussion, it might not 
it has been kept in mind while coming to the conclu- be possible for them to persevere. 


All discussions with outside | 


sions expressed in this report. 

Interference with inventions that are the inventor's 
own property appears to be most undesirable and 
improper, however excellent the motive that prompts 
it. Existing examples of this are the imposition on 
its members (not employees) by an association of a 
prohibition on patenting inventions relating to parti- 
cular subject-matters ; and the requirement, made by 
some employers, that the employer’s consent should be 
forthcoming before any patent application whatever is 
made. Another existing form of interference is the 
requirement by the Service departments that leave 
shall be obtained before a patent agent can be consultec 
about any invention, or instructed to draft and file 
even a provisional specification. ’ 

It is thought that any such interference should be 
stopped, subject to two provisos, namely, that the State 


should have the right to impose secrecy upon an | 


inventor for reason of State, at any stage; and that, 
in the cases of those who deal professionally or in the 
course of their work as consultants, etc., with the 
patenting or development of other people’s inventions— 
such, for example, as patent agents and Patent Office 
examiners, it must be provided that it is permissible, 
for rules regarding the patenting of, and dealing with, 
inventions to be imposed upon such persons by their 
professional associations or other appropriate authority. 
So far as the Service Departments are concerned, the 
requirement set out above seems unfair to the inventor, 
in view of the importance of the filing date and the 
effect which the wording of a provisional specification 
can have upon the scope of the protection, both here 
and abroad. If the Departments do not feel able to 
abolish the rule entirely, it is suggested that some 
procedure should be adopted by which individual | 
patent agents might be authorised to receive disclosures 
of the inventions of Service inventors and act for them 
in obtaining provisional protection without leave 
having to be obtained in each case. It is unnecessary 


to point out here that probably, in their profession, 
patent agents are entrusted with as many secrets in 
the course of normal business as any comparable body 
of persons, and that in any case they work under the 
control of the Board of Trade: 





At a conference, in London last week, with the nego- 
tiating committee of the Mineworkers’ Federation of 
Great Britain, Major G. Lloyd George, the Minister of 
Fuel and Power, gave the replies of the Government to 
the various proposals submitted by the Federation for 
improving the production of coal. The replies followed 
the lines of the statements by Mr. Churchill and Major 
Lloyd George in the recent Commons’ debate, and, after 


discussing their implications, it was agreed that a| 


written document setting forth the Government's views 
should be prepared for the consideration of the Federa- 
tion’s executive. 


The Cotton Controller has informed all cottoy 
spinners and doublers (including those who produce 
and double waste yarns) that, as a result of representa- 
tions from the organisations of both operatives and 
employers, he has agreed that overtime working shall 
cease, for the winter period, after November 6, or on 
the making-up day in the following week. He points 
out that this does not mean that the demands on the 
industry are being satisfied. Output still falls short of 
requirements, he says, but it is hoped and believed that 
a return to normal working hours will substantially 
reduce absenteeism and have little effect on the volume 
of yarn produced. According to The Manchester 
Guardian, it has been agreed that wherever and when- 
ever especially urgent demands arise, the firms affected 
will resume overtime working where required. 


Speaking at a luncheon given by the National Society 
of Caterers to Industry at the South East London 
Technical Institute, Lewisham, Lord Woolton, the 
Minister of Food, said that there were now 18,400 


| industrial canteens in Britain, providing 16,000,000 


meals a week. He regarded that as one of the great 
social revolutions which were taking place in industry. 


The Central Agricultural Wages Board decided at 
a meeting, last week, that the new minimum wage of 
31. 5s. a week for male farm workers should take effect 
before Christmas—probably on the first pay-day after 


Nov. 5, 1943. 








December 12. The existing minimum is 3/. a \cek. 
The Board’s proposal that the minimum shou!:| be 


UnorriciAL strikes, like that which took place in the | increased was approved by the majority of the county 


committees, but Norfolk urged that the mini num 
should be 3/. 10s., and Herts supported the orivinal 
claim for 4/. Three area committees, expresse| by 
majorities, opposition to any increase beyon the 
present 3/. rate. Adult women’s rates were conti: ined 
by the Board at 48s., and, with those agreed for juve \iles 
of both sexes, will come into operation at the same ‘ime 
as those for men. "a 

Four United States workers are shortly to visit this 
country for the purpose of observing our war e! ort, 
and, when they return to their own country, they will 
be accompanied by four British workers who will make 
a similar tour of American industrial centres. he 
| British delegates will be Mr. J. G. Clark of the Trans. 
port and General Workers’ Union, Mr. J. H. Wari of 
the Amalgamated Engineering Union, Mr. J. H. Jones 
of the Iron and Steel Trades Confederation, and Mr 
J. H. Carey of the National Union of Sheet Metal 
Workers and Braziers. The American delegates are 
Mr. Joseph Smith of the United Automobile Workers 
|} of America, Mr. Stanley Ceizyk of the International 
| Association of Machinists, Mr. Otto O. Butler of the 
Chemical Workers’ Union, and Mr. Hugh J. Mahoney 
| of the United Steel Workers of America. The Auto 
|mobile Workers and the Steel Workers are affiliated 
to the Congress of Industrial Organisations, and the 
Machinists and the Chemical Workers to the American 
Federation of Labour. 





The British Trades Union Congress has decided to 
call a world trade union conference to be held in 
London in May or June next year. Invitations to 
attend are to be sent to nearly 40 countries including 
Russia and the United States. Both the American 
Federation of Labour and the American Congress of 
Industrial Organisations are to be invited to send 
representatives. The agenda suggested by the Trades 
Union Congress will inelude (1) furtherance of the 
| Allied war effort, (2) attitude of the trade unions 
towards the prospective peace settlement, (3) represen 
tation of the trades unions at the peace conference, 
(4) problems of post-war reconstruction of the inter 
national trade union movement. Obviously, it will 
not be easy to get the American Federation of Labour 
and the Russian trade unions into the same conference, 
but the prospect is not regarded as hopeless in we'll 
informed quarters. 


| Under an agreement arrived at through the 
National Maritine Board, between the shipowners 
and the National Union of Seamen, working hours 
are to he reduced and overtime payments i 

}ereased on December | for men in home- trade 
j}and coasting-trade ships. The agreement abolishes 
all consolidated overtime payments except in vessel. 
under the special *‘ anchor watch” arrangements and 
provides for an over-riding limit of 126 hours a fort 
|night. This applies at sea, on sailing and arrival day 

and in port. The new overtime rate for all depart 
ments is :—2s. 3d. an hour for carpenter, boatswain 
and donkeymen and for lamp-trimmers where no boat 
swain is carried; for other ratings it is 2s. an hour 
(with half rate for ordinary seamen and boys). 


The International Labour Office’s Review states that 
a Bill has been prepared in Uganda under which it is 
| proposed (a) to abolish in respect of juveniles, under the 
| apparent age of 16 years, all the penal sanctions for 
breaches of contract prescribed in the Masters and 
Servants Ordinance, (b) to abolish the provision making 
it an offence to harbour a deserting servant, (c) to 
introduce a fresh penalty for the offence of brawling on 
the employer's premises, and (d) to permit the Governor 
in Council to suspend or restrict the application of the 
penal provisions of the Ordinance, either generally or 
in respect of any particular class or classes of employ 
ment. 


Concurrently with the introduction of this Bill, the 
Review continues, a Draft Notice has been gazetted, 
providing for the suspension of certain of the penal 
provisions of the Ordinance in respect of persons 
employed by oral contract and of certain others in 
jrespect of persons employed by written contract. 
The provisions specified for the first class relate to 
refusal without lawful cause to commence the service 
agreed in the contract at the specified time ; absence 
without leave from the premises of the employer or 
the place appointed for the performance of the work : 
neglect to perform any work which it was the worker's 
duty to perform, or careless or improper performance 
of any work which from its nature it was the duty of 
the worker under his contract to perform carefully and 
properly; and departure without lawful cause from 
the employer’s service with intent not to return. The 
second and third of the foregoing provisions apply to 
the second class. 
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THE FUTURE OF THE CHEMICAL |®Y opinion it is essential yr wipers should 
INDUSTRY.* greatly increase its research effort if it is to maintain 


its place in the post-war industrial world. To achieve 

By Lorp McGowan or ARDEER. K.BE. this end we must adopt a courageous policy of research 
. , expenditure and must employ an adequate number of 
luis meeting will not need to be reminded that | workers of the right type. If such men are to be 
during the past four years of war the industry has | available, there must exist the closer contact between 
been beset by problems of mich gravity and urgency ; | industry and the universities, to which I have already 
nor to be told how it has risen to all the calls made on | referred, and industry must be more generous than 
it. I hope that at the appropriate time details of its | heretofore in contributing to university funds and 
war-time achievements will be released so that the | must make grants to post-graduate students during 
people of Britain will be able to recognise their indebted- | their. term of training. If this suggestion is adopted, 
ness to an industry the activities of which normally | industrial concerns may reasonably expect to be con- 
attract little public notice, but which are essential to | sulted regarding the broad lines along which the uni- 
their existence both in peace and in war. My aim is | versities will administer their funds. In the case of 
to set out my own views, for what they are worth, of | most industries, research has been undertaken, on the 
some ways in which the British chemical industry | one hand, by research associations, and, on the other, 
should be organised, and of matters which call for early | by large independent concerns, and during the period 
and close attention if we are to see it operating to the | between the two wars this arrangement has led to a 
fullest advantage after the war. It is impossible for | considerable expansion of effort. Although, in general, 
anyone to forecast the commercial conditions of the | the achievements of research associations are well 
post-war chemical world. The industry has expanded known to and fully appreciated by members of their 
enormously in many countries, especially in the United | respective industries, chemical manufacturers have 
States and parts of the British Empire, and there have, | taken the view that their interests are so diverse, and 





of course, been important changes in Great Britain, cover so wide a field, that the formation of a research 


ind doubtless also in Germany. Whether this means | association for their industry would not serve any 
that we shall see a period of intense —aan and | useful purpose. 
international competition, or whether political means! Having regard to all the many difficulties, I am 
will be found to ensure co-operation rather than uncon- | of opinion that this view is correct, but it does not 
trolled competition, we do not know, although it is | follow that we should accept the present position 
clear that there are at the moment two opposing trends | as being incapable of improvement. I feel that in 
in world opinion. The basic requirement for the| research we need a greater measure of co-operation 
chemical industry is that means must be found to| between industrial concerns than has been regarded 
create and maintain the maximum flow of inventions. | as customary in the past. Full co-operation in the 
Only if research is fostered in the most effective possible | sense of free exchange of information on current 
way will it be possible for us to avoid degenerating | research problems is for obvious reasons frequently 
into copyists, which we cannot afford to do. | difficult, and sometimes impracticable, but there are 
In the course of the recent debate in the House of | many matters of common interest to wide sections of 
Lords comparisons were made of the expenditure on | the industry which arise out of research that are not 
research for the benefit of industry and agriculture | highly confidential and, if pooled, would constitute 
in Great Britain, in the United States, and in Russia.|a body of knowledge of great value to the industry. 
It was stated that British expenditure before the war | Examples of what | have in mind are problems relating 
was only one-tenth of that in the United States. While | to the corrosion of metals, to heat transfer and to the 
we do not spend nearly as much as we should, I am design of chemical plant, etc. If there is a genuine 
not greatly impressed by comparisons of this kind—for | desire for co-operation I can see no valid objection to 
two reasons. Firstly, it is difficult to segregate expendi- | a scheme of this kind, and I understand that the 
ture on true research from that on development, which | Association of British Chemical Manufacturers are at 
may be described as the conversion of research results | the present time giving careful thought to the insti- 
into commercial production and which in many cases | tution of an arrangement having this as its object. 
calls for expenditure on a large scale. Comparisons| Consideration also needs to be given to the position 
made on different bases may easily be misleading. | of small firms whose resources are insufficient to permit 
Secondly, the mere voting of money for research in| them to undertake research on an adequate scale, but 





itself must not be taken as full evidence of the effective- | who, in my view, should not on that account be 
ness of that research. Quality, which cannot be | debarred from obtaining the best research advice. For 
measured except over very long periods of time, is | reasons I have already given, small firms cannot look 
of paramount importance. I do feel most strongly,| to a research association, and there thus seems room 
however, that both as a nation and as an industry | for some organisation to which they can turn for 
there is the greatest necessity for a large increase in| assistance. One cannot- help being struck by the 
our research effort. | suecess which has been achieved in the United States 
The total research effort in Great Britain is shared | in the field of industrial research by the Mellon Institute. 
between the universities, industry and the Govern-| This, as many of you will know, is an organisation 
ment. I suggest that the present is an opportune|that can be consulted by manufacturers and under- 
time to consider a closer definition of the functions | takes research on their behalf. The manufacturer bears 
of these three parties if wasteful overlapping is to | the cost of the research and the results remain his 
be avoided and if the effort made is to achieve the| property. This prompts the question, which I suggest 
best results. What I would propose is something along | should receive consideration, of whether something 
the following lines. I submit that the, main function comparable might not be desirable here. Outside the 
of the universities is to train and turn out for the benefit | scope of fundamental and industrial research there is 
of the community the best type of research worker. | a vast body of work which must be done under Govern- 
All other considerations should be subservient to this} ment auspices. There are many investigations that 
end. Research is an essential function of the univer-|are desirable in the national interest, and from the 
sities and I suggest that this should consist of the | results of them the community as a whole would 
study of fundamental problems aiming at an extension | benefit, but they are too far from being straightfor- 
of our knowledge of the laws of nature. While it would, | ward commercial propositions to be undertaken by any 
I think, be a mistake to load university training schools | independent concern or even by organisations such as 
with research problems which properly belong to | research associations. 
industry, it would be equally wrong to interpose any| The most outstanding example of what I have in 
barrier between industrial and university scientists. | mind concerns coal, which is our greatest natural asset 
The more each knows of the other the better the under- | and to which British industry in general owes its 
standing between them is likely to be, and I would | existence. The coal picture here to-day is anything 
like to see them in closer personal contact. It would | but satisfactory, for we are making deep inroads into 
be to the good of all if, from time to time, university | our deposits of easily won and high-quality coal, while 
workers were hauled gently to the ground in order to| mining costs are still rising in a spectacular fashion. 
observe the functioning of life at the lower levels, and| At the same time, cheap coal supplies have been 
for industrial workers to be hoisted, equally gently, so| developed in other countries, and other sources of 
that they may be given a clearer view of the stars of | energy, such as oil and water power, have been tapped 
the scientific firmament. Means by which this closer | and constitute a further competitive factor with which 
association of industrial and university workers could | British coal has to reckon. The seriousness of the 
be achieved should not be difficult to find. position is widely enough known and I need not go 
The function of industrial research is, in the first | into many details, but it is worth while remembering 
instance, to investigate problems with which industry | two unpalatable facts. One is that during the past 
is concerned, but work of a fundamental nature should | six years the cost of winning coal in this countfy has 
also be undertaken in order to strengthen the national | risen by no less than 70 per cent., and, by all the 
effort, and because solutions of industrial problems | current indications, still further increases must be 
frequently arise from the study of first principles. In| expected. The second is that pit prices of coal in the 
United States are lower than corresponding prices 
* Address delivered at a joint meeting of the Chemical | in this country by an amount equivalent to about 10s. 
Engineering Group and the London Section of the Society | per ton; that is to say, the United States prices are 
of Chemical Industry with the Institution of Chemical | cheaper than ours by an amount little less than our 
Engineers, held in London on Tuesday, October 12, 1943. | total pre-war cost of coal at the pit. Whether or not 
the chemical industry, and indeed the whole of British 
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industry, can stand such an immense handicap in the 
race for production, even in the home market, may be 
a matter for argument, but there can be no doubt of 
the danger it represents to our export trade. The 
present decline in the total output of coal is a further 
cause for uneasiness. The current rate of production 
is about 190 million tons per annum, as compared with 
an average of 224 million tons for the six years 1933 
to 1938. During these same years the quantity of 
coal consumed in this country averaged 168 million 
tons per annum. Assuming the decline in production 
| can be arrested and the present rate maintained, and 
assuming that requirements, including those for indus- 
try, remain at their average pre-war level, this would 
| leave a surplus for export of only 22 million tons per 
| annum, as compared with an average of 54 million tons 
per annum shipped abroad between 1933 and 1938. 

It is difficult to view with equanimity the prospect 
of such a shrinkage in the exportable surplus of coal, 
| with a consequent rise in costs, and this emphasises 
the great importance of ensuring that every ton of 
coal consumed in this country, whether for industrial 
| or domestic purposes, shall be won at the lowest 
| possible cost and shall be utilised to the very best 
advantage. This goal can be attained only if a compre- 
| hensive programme of research is put in hand and 
prosecuted with the utmost vigour. I am not unmindful 
| of the good work that has been done over many years 
| by the Government Fuel Research Station, for example, 
|in their survey of our coal resources, and I have noted 
the far-reaching proposals for research to be undertaken 
by the British Coal Utilisation Research Association, 
but having regard to the complexity of the problems 
to be solved, and the importance of the issues to 
industry, it may well be that a still larger scheme may 
prove to be necessary. The responsibility for organising 
and co-ordinating a programme of this magnitude 
| clearly rests on the Government. 
| A further point of much importance to industry 
concerns patents and their exploitation. There appears 
to be a feeling in some quarters that the national 
interest is being damaged by industrialists who take 
advantage of the patent law as it now stands and 
benefit themselves at the expense of the community. 
The allegation seems to be that, as companies or 
individuals can obtain an exclusive licence for a 
particular process, they are in a position either to 
restrict production by the process and sell the product 
at a high price, thus denying the benefits of the inven- 
tion to the bulk of the public, or they may suppress 
it altogether if it seems to threaten processes in which 
| they have already invested capital. I am not clear, 
however, whether the charge is that this obstructionist 
procedure is in fact carried out, or that it is a potential 
danger against which we must guard. You will 
probably know that it has recently been suggested that, 
in order to meet the situation, exclusive licences should 
be abolished and that non-exclusive licences shall be 
obtainable as a right by all who wish to secure them. 

I feel sure that this proposal has been made with the 
worthy aim of assisting the national effort, but I am 
equally sure that its adoption would have precisely 
the opposite effect. It is impossible, in the time at 
my disposal, to go fully into all the aspects of this 
question, but it might perhaps be useful if I mentioned 
a few of the points that I regard as of most importance. 
It must be remembered that only a small proportion of 
inventions that are patented result in successful manu- 
facture on a commercial scale, and that those few which 
are brought to a successful conclusion must eventually 
pay, not only for the cost of research and development 
of the particular invention in question, but also for 
the much larger sums spent on those projects that 
do not materialise. The fees that would normally be 
obtained for non-exclusive licences could never achieve 
this result, while, if the rate of royalty were increased, 
licences to operate the patent would not prove economic- 
ally attractive. On the other hand, in cases where 
projects appeared particularly attractive, the system 
of non-exclusive licences would tend to lead to un- 
restricted competition, and to manufacture in small 
units and therefore at high cost—conditions which 
again do not lead to economic industrial activity. It 
will be evident, therefore, that the system of licences 
of right would not encourage private concerns to 
undertake research, or if they did so would cause 
them to operate their inventions as secret processes. 
These are conditions which certainly are not conducive 
to the benefit of industry as a whole. 

I would also suggest that there is, in general, an 
insufficient realisation of the fact that matters such 
as those we are now considering have been foreseen 
and remedies for abuses have been provided on an 
ample scale in the Patents Act itself. Let me quote 
just one paragraph from that Act, which states that 
the monopoly rights under a patent shall be deemed 
to have been abused if the demand for the patented 
article is not being met to an adequate extent or on 
reasonable terms. Other abuses are equally well taken 
care of ; for example, the same Act says that unless an 
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of the patent anyone is entitled to a licence. Should) THE COEFFICIENT OF PROPULSIVE | with his standard-series method for powering, he recom 


any abuses which have not been foreseen make their EFFICIENCY.* mends “a nominal efficiency of 50 per cent. based on 
appearance, and I am not aware of any, the remedy ° | indicated horse-power for reciprocating engines and 
is to obtain an extension of the existing safeguards By K. C. Barwasy, B.Sc., M.I.N.A. | somewhat less, say 46 per cent., for the usual run of 


and not seek to effect any revolutionary changes turbine jobs, but using shaft horse-power in this cass 
which, in my view, would do far more harm than Prior to 1910, the value of the propulsive coefficient | Taylor went on to add the following remarks : “ These 
good. I would welcome any steps to promote true | had academic rather than practical interest. Only average efficiencies are based upon the bare hull and 
progress, but I would urge that in any endeavour to} those rather limited professional circles with access to | are sufficiently low to allow for the average run of 
remove abuses actual or potential, real or imaginary, | model testing tanks were in a — to make a | appendages. The above is independent of accumulated 
we do not cramp the national research effort, the | reasonably accurate estimate of effective Resse gouen. data of experience, and will enable fairly good results 
importance of which cannot be over-estimated. | There was thus little general need for precise informa- to be obtained without data, but when such is available 
Another aspect of the chemical industry that I | tion on the next step—the ratio to the power involved. | it should be made use of to the fullest extent.’” The 
suggest should receive more careful attention in the | The then existing British tanks at Haslar, Dumbarton | date of these remarks is 1933. 
future is what I call, for want of a better name, | and Clydebank were all fully occupied with their own | In the sare year, Dr. Baker gave a list of seven ships 
“development,” which I have defined earlier as the | special work. An occasional merchant ship had been with values of P.C, at various speeds in his book, Ship 
conversion of research results into commercial processes. | tested at Haslar when the Admiralty was interested in | Design and Resistance. In his previous work, Ship 
An important duty of a development organisation is the vessel as an auxiliary cruiser, but except for isolated | Form, Resistance and Screw Propulsion, Dr. Baker has 
to decide at what point any given research is ready | results, little information had been released. An | given a list of P.C. values for some 21 ships. One of 
for commercial exploitation. An enthusiastic research | exception was Froude’s paper to this Institution in 1904 | these vessels was a torpedo boat, and the figures given 
worker is seldom satisfied with anything short of |0n “Some Results of Model Experiments.” These | evidently refer to the U.S.S. Biddle,* but enlarged to a 
perfection, but it frequently happens that a piece of | important parent-form experiments were confined, standard length of 400 ft. The figures given by Dr 


research produces a reasonably workable process long | however, to a small range of block coefficient, namely, | Baker are given in Table I, herewith. Examination 











before finality is reached, and if development were to | 0°49 to 0-54. They were thus mainly applicable to 

\ A ‘ edi : hi f th d lich : TABLE I 
wait for the completion of research, there would be an | medium-size warships of the scout and light cruiser lta Oe se Ps PHS S 
undue and wasteful delay in making new products | typ The merchant ship designer had to rely almost Vv nite 
available to consumers. It is, therefore, one of the | entirely on the records of trial-trip performance of | Speed, Knots. = Emnieacy. 
duties of development staffs to follow the progress of | similar vessels and on the “ Admiralty constant. } VFS | 
research, and to decide the point at which the first | Under such conditions, a close estimate of the power AACR We Om co wea 
steps should be taken towards commercial exploitation. | Could only be made if the design was similar to the =e “= 0-43 
Research directed towards the final perfection of a| parent vessel in form, loading, speed and tovebutions. | 36-7 2-95 = 
process will, of course, continue, but it will be carried | As soon as any of these factors were altered the most | 43-1 2°65 0-59 
on at the same time as development. | unexpected results were liable to ocour. Little guid- | 47-9 2-94 0-58 


| ance was available as to the effect of dimensional and | — -_ . 

| form changes on resistance, and this naturally put a : ; ; F 

premium on rule-of-thumb methods and the repetition - SE aieae ouie ‘oder endetiogie ualhaes comame 
. . ase » 4 7 » n 

of past, but erroneous, practice. A considerable mum- | 4 propeller, loading or weather; and that it varies 


ber of the ships built must have been given forms that | _ i}. dhe eneud:: Gedaliban 6 Gates: 00 cttnn Get 1 
were not quite the best that could have been done for _ — Eee 





I should like to mention the vexed question of mem- 
bership of professional societies. In what may be called 
the old days, before the formation of large manufac- | 
turing units, every young chemist joined a society as 
a matter of course. He did this usually in order to 
obtain the publications by means of which he could 


keep himself informed of current developments. the conditions. As a case in point, many destroyers, | the neighbourhood of _,>= = 1-76. If the table is 
Nowadays many of the younger men find themselves | torpedo-boats and other fast vessels were given an PL Be ' 

inside a big organisation with libraries that often | Over-fine prismatic coefficient, say 0-6 or less, in place | to be accepted at its face value, it is obviously important 
contain more current literature than anyone can find | Of the modern 0-65 or more. to determine whether this result is typical of all ships 


An immense change of outlook commenced in 1910, | or only belongs to this special case. If it applies to all 
when the late Admiral D. W. Taylor gave the world the | ships, it is necessary to correlate every P.C. value either 
results of his standard series of models as tested in the | to the speed or to some function involving speed ; we 
| Washington tank. These were published in his book | must not only get a more accurate idea of the P.C. for 

The Speed and Power of Ships, and are probably the | the particular ship or design in question, but we must 
. man to take part in public scientific discussions, and | most useful single contribution ever made to naval be able to allow for its variation with increase or 
I am afraid that, as a result, only a minority of those | atchitecture—certainly since the elder Froude’s original | decrease of speed. This may be called the basic pro 
employed by large concerns join societies. I am sure | Work at Torquay. A year later, in 1911, the Tedding- blem. In addition, we should be able to correct this 
that this is a mistake. No matter how well a man/ ton tank was opened, and Dr. G. S. Baker and his | basic or normal P.C. according to any special features 
may know his own job and the organisation of which | colleagues began the long series of experimental investi- | These latter may be unusually high or low r.p.m., 
he forms a part, he can hardly fail to become parochial | gations that have proved so fruitful and so useful to the | abnormal bossing, restricted propeller diameter or 
in his views if he has no dealings with his opposite | profession, and to the shipbuilding and shipowning | clearance, excessive shaft rake or spread, etc. 

numbers in other organisations. This is good neither | industries in general. A great deal of additional Phe ideal method of tackling this basic problem would 
for the individual nor for the industry, and it is the | information has since been provided by other workers | be a sufficiency of tank E.H.P. and the corresponding 
professional society that can supply the necessary in the field, such as McEntee, Professor Sadler and authenticated trial performances. Also, the most 
corrective. I think, too, that if senior officials were | Semple. To-day it can be said that, unless the form is | appropriate author for such a paper as this would seem 
more assiduous in their support of societies, the younger | V€TY abnormal, we have ample published data on which | to be a tank expert. The research workers, however, 
man would tend to follow their good example. The | to frame an E.H.P. estimate. ‘ ' have preferred to concentrate on specific problems such 
societies have another and, I am afraid, justifiable It is therefore strange, in view of this sufficiency, if | as wake and thrust deduction, and propeller efficiency, 
complaint against the larger chemical concerns. They | not plethora, of resistance data, to find so little informa- | rather than on any broad survey. Possibly they have 
point out that officials of these companies do not | tion available on the propulsive coefficient ; yet, | felt that the accuracy of a commercial trial trip per- 
seem to be doing their share of public work in the | except in the very few cases in which complete self- | formance was a little uncertain when compared with 
societies. My own view is that if the problem of propulsion experiments can be carried out, knowledge their own standards. Probably firms have often been 
securing the membership and attendance at meetings | 00 this point is indispensable for the accurate powering reluctant to permit publication of the trial figures 
of the officials of the larger companies could be solved, of new designs. : Further, the extent of the possible or | Certainly there are vast numbers of trial-trip perform 
as I sincerely trust it will be, the latter difficulty will probable variation in propulsive coefficient ‘is much | ances which never come to the knowledge of the tank 
disappear. — | larger than seems generally realised. Working on a | authorities. ‘ ; 

Another and wider aspect of this matter that has | plain naked-hull estimate, there are instances in which It was a realisation of this last point which led the 
often impressed itself on me is that it is rare to find a | the designer would not be unduly optimistic in expect- | author to venture on this paper. After all, we who 
scientific man taking a prominent part in the guidance | '"¢ 4 P.C. of 0-58 or even more. Similarly, as will be | have to power and build vessels are just as entitled to 
of our local public affairs. This is a most unfortunate | Shown later, there are cases when one would not be tell the tank authorities what the power actually was, 
circumstance because there can be no doubt that the | absurdly pessimistic in using only 0-25 or even less. | as they are to tell us what it ought to be. The difficulty 
ranks of scientists include men of the highest integrity | The possible error in a power estimate from an inac- | is that 99 per cent. of our performance results refer to 
and intellectual attainment. The nation is entitled | curate P.C. can thus be of a larger order than is probable ships that have never been tank-tested. If, however, 
to look for leadership from its best and ablest citizens, with the E.H.P., whether calculated or determined from | we can use Taylor's standard series for the computing 
wherever they may be found, and its interests must model experiments. . ; 5 cs of E.H.P., we are at once able to tap very large sources 
suffer if a highly gifted section of the community holds In the discussion on Froude’s 1904 paper, Sir Edward | of information. Before proceeding to detailed results 
aloof from public service. The present situation may | Reed made a very pertinent inquiry. He asked for | with this method, it will be advisable, perhaps, to con- 
be caused in part by undue specialisation in education, | information on the “‘ true relation between the effective | sider the possible scale of error inv olved. This may be 
which perhaps tends to make scientists regard them- horse-power mentioned in the paper and the indicated due to the difference of the lines from those tested by 
selves as a class apart. This tendency may, in time, be horse-power realised in practice. Froude s reply was Taylor. It is obvious that there is likely to be a wide 
corrected by broadening the basis of education in earlier | 48 follows: “I have not answered Sir Edward Reed's | error in dealing with a shallow-draught vessel having a 
vears—a matter which is already receiving attention in | question about effective horse-power and indicated | large beam/draught ratio. Similarly, a destroyer with 
educational circles—but in my opinion industrialists | horse-power. We are so familiar with the use of that | a wide flat stern will probably differ very considerably 
should encourage their scientific staff to take a more | Tatio ourselves that it somehow never occurred to me | from results: based originally on lines with a more Vee 
active interest in the life of the community outside | that anybody would wani to know it. We always take | stern and with no definite knuckle. 
their own particular sphere. J it broadly as two to one. Of course it must vary, we| Fig. 1, opposite, shows, in curve A, the ( ©) of a 

know ; but as a rule, we do not sufficiently know the 4 aoa . 
4. ' he estroyer form as calculated by Taylor’s method, and 
conditions on which the variation depends to enable us | . , 
in curve B the c) as determined for the actual lines by 


really to correct it." The answer was not quite worthy 
BELL’s ASBESTOS AND ENGINEERING, Luwtren, Trape | of the savant, for Froude took the request to be for the | the National Physical Laboratory. It will be noted 


MARK.—A new registered trade mark has recently been | ratio between estimated E.H.P. and estimated I.H.P. that the maximum error at low speeds is about 8 per 
adopted by Messrs. Bell’s Asbestos and Engineering, | Reed was really inquiring for a sort of post-mortem, | cent. and at high speeds about 4 per cent. The results 
Limited. It is circular in shape and, in the centre, | that is, the ratio to the actual trial-trip power. _ 

Admiral Taylor seems to have been almost as non-| * The full series of trial results for the Biddle were 
ancients to be capable of resisting and even quenching | committal as Froude on this subject. In connection | given by C. P. Wetherbee in a paper to the American 
fire. Above the flames are a pair of bells shown ringing | — _ | Society of Naval Architects and Marine Engineers. 
the curfew and along the lower margin appears the name * Paper submitted to the Institution of Naval Archi- | These were used for curve C, in Fig. 2, and give results 
** Bestobell.”’ | tects. Abridged. identical with those derived from Dr. Baker’s table. 


time to read and in particular the journals of all 
professional societies. There is, therefore, very much 
less incentive from this angle to join societies ; added 
to this, the need for keeping secret his company’s 
confidential information makes it more difficult for 

















amidst a mass of flames is a salamander, believed by the 
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are in virtual agreement from about 1-1 to 1-2 speed/ 
length ratio. On other destroyer models tested at the 
N.P.L., the differences were much of the same type but 
even less in amount. It would seem, therefore, that 
some 6 per cent. is about the maximum error that is 
likely at the high-speed end of the range. This is 
small compared with the 50-per cent. increase in P.C. 
from the minimum to maximum figures on the Biddle ; 
also, by allowing for some variation from Taylor's 
standard results on the lines of the differences between 
curves A and B, in Fig. 1, the scale of the probable error 
can be considerably reduced. This has been done in 
the preparation of the figures in Table III, on this page. 
Curve A, in Fig. 2, shows the P.C. from the power 
actually found on trial and the Taylor E.H.P. 
Curve B is the P.C. when using the tank E.H.P. The 
vessel was run in deep water and in good weather. 
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Curve C has been faired through the points as reported 
for the Biddle. It will be noted that the character of 
all three curves is very similar, with a maximum 
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1-3and ,>=1-5. Curve D is an 
Vv. 


V 
bet = s 

vetween VL L 

average P.C., to which further reference will be made. 
_The other type mentioned as likely to show con- 
siderable divergence is the shallow beamy vessel. 


Table II gives the © values for a shallow-draught 








TaBLe II. 

‘ v © © 

ZT. Ww 

v From Taylor Data. |From N.P.L. Test. 

12 0-792 0-919 1-038 
13 0-858 0-948 1-044 
14 0-925 1-01 1-075 
15 0-990 1-087 1-148 
16 1-056 1-152 1-185 
17 1-122 1-236 1-21 
18 1-188 1-358 1-267 
19 1-253 1-456 1-39 
20 1-32 1-68 1-538 














monitor 230 ft. long and with a = value of 6-34 
as tested at the N.P.L. and as calculated from the 





Taylor data. It will be noted that the differences 


are rather greater than for the destroyer type. This 
results in an underestimate of P.C. at low speeds. 
Here again some adjustment can be made by allowing 


for the full i correction in Taylor’s curves at low 


speeds and a reduced correction at higher speeds. The 
differences are likely to spread out the P.C. values to a 
considerable extent but the general trend of the curve 
should be revealed if sufficient analysis points are 
obtained. Fig. 4 is an example of this method. 

It was concluded, therefore, that useful data should 
be found from a detailed analysis of as many trial 
reports as could be obtained. This work was done at 
odd moments over a period of many years. The 
results were at first extremely disconcerting, and the 
author despaired of ever bringing rhyme or reason 
into an apparently jumbled-up mass of trial spots. 
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It also became only too apparent that much of the 
published information on trial speeds and powers was 
completely valueless for analysis purposes. ‘The stated 
displacement was often a maximum condition, whereas 
the trial was clearly run at a lighter load. Sometimes 
the shaft horse-power, as given, was merely the rated 
power of the turbines. In extreme cases, the recorded 
trial S.H.P. of early turbines might exceed the rated 
power by as much as 75 per cent. With Diesel ships, 
it is still more difficult to arrive at the real power. 
Only at one point, that of maximum possible r:p.m., 


In general, destroyers form perhaps the most useful 
type of vessel for a complete P.C. analysis. Full speed 
V 

is usually in the neighbourhood of VL = 2-0, so that 
the P.C. can be explored over an unusually wide range ; 
also, accurate torsionmeter readings are available. 
‘The main snags about accepting destroyer trials at 
their face value are that the trials must have been 
carried out in deep water, the propeller efficiency 
should be normal, and the trim should either be level, 
or known and corrected for. In the destroyer which is 
the subject of Fig. 1, 1 ft. trim by the stern had the 

Vv 
following effect on residuary resistance :—At J/L = 


V 
0-85, 10 per cent. increase; at Ji = 1-4, no change, 


and at 


usually seem to trim by the stern on trial, this point 
needs watching. ‘The trim referred to is, of course, 
the static or at-rest figure, and is independent of the 
additional trim acquired when running. These figures 
should not be taken as applying to all destroyers, 
irrespective of their form; they are, however, typical 
of vessels having a wide flat stern and a cut up that 
ends on the load water-line when on level keel and at 
the trial displacement. The large increase in residuary 
resistance at low speeds is due no doubt to eddy- 
making behind the immersed stern. Curve D, in Fig 2, 
shows an average P.C. built up from over 100 separate 
destroyer trial analysis points. It can be regarded, 
therefore, as a fair average for normal practice in this 
class of vessel in cases where 6 is about 40 to 45 and 
» (propeller efficiency) about 0-66. 

With direct turbines 7 is, of course, much less, but 
one cannot obtain a suitable P.C. value by merely 
correcting in the ratio of the propeller efficiencies. The 
more inefficient propeller implies higher revolutions, 
less diameter, and probably increased hull clearance, 
which, in turn, mean smaller shafting and brackets, 
and probably less thrust deduction. This is rather 
fortunate from the point of view of P.C. analysis, 
because it renders the figures less sensitive to propeller 
efficiency. An approximation may be made by taking 
from 4 to % of the alteration instead of the whole 
amount. As a typical instance, a direct-drive destroyer 
returned a P.C. of 0-493 at a speed/length ratio of 
1-886 and a propeller efficiency of 0-57. The loss 
from the standard P.C. was thus about 9 per cent. in 
lieu of the 13 per cent. falling-off in screw efficiency. 
Trial reports of some 60 tugs were available, and the 
propulsive coefficients obtained are given in Table III, 
on this page. All the values are based on I.H.P. unless 
otherwise stated. The difference between single-screw 
and twin-screw tugs was so small that it did not seem 
worth while to give separate fi The twin-screw 
tugs were slightly better, but this seemed to be due to 
the higher propeller efficiency. The low P.C. values 
are a little surprising. The explanation seems to be 
that these vessels are harbour tugs, with a form that 
is not very suitable for full speed. Deep draught is 
necessary and also good beam, and usually these can 
only be combined by giving an excessive rake to the 
keel. Figures are also given for salvage tugs. These 
are distinctly higher, as these boats are a larger type 
with a more normal form. The P.C. values for the 
harbour type can be looked on as apparent P.C’s, 


Vv 
- 2-0, 3 per cent. decrease. As destroyers 





is it usually justifiable to accept the shop trial records 


TABLE [I.—AppaRENT P.C. BaSED ON VL 


which cover for some departure from normal lines. 
Vv 








| 25-ft. 60-ft. Shallow. 150-ft. | 150-ft. 250-ft. | 400-ft. | Tankers, 

V | Destroyer | Motor | Motor | Steam) Salvage Dra ;| Paddle | Coasters Coasters! Yachts. Cargo | Cargo | 8.H.P. 
v—| (8.H.P.). | Boats Boats | Tugs.| Tugs. ught Tugs. in Loaded *| Boat in | Boat in or 

vi (B.H.P.).|(B.H.P.). Tugs. Ballast. , . | Ballast. | B.H.P. 
0-5 — — _ _ ~_ —_ — — _ _ 0-38 | 0-46 | 0-50 
0-6] 0-47 — _ ~ — = — — — 0-39 | 0-40] 0-48 | 0-53 
0-7 0-48 _— ss -- —- _ = 0-365 0-44 0-41 0-43 0-49 _ 
0-8 0-49 —_ -- oo — -- = 0-369 0-44 0-42 _ _ —_ 
0-9 0-50 -- _ _ —- 0-29 0-28 0-372 0-45 0-43 _ _— _ 
1-0 0-52 0-27 0-30 0-33 0-43 0-30 0-35 _ ad 0-45 _ —_ _- 
i-l 0-54 0-27 0-31 0-39 0-48 0-32 0-44 _ _ 0-46 _ —_ - 
1-2 0-56 0-29 0-34 0-44 0-51 0-33 — —_ — 0-48 — _ - 
1-3 0-57 0-33 0-38 0-49 0-53 0-34 _ _ —_ 0-49 —_ _ _ 
1-4 0-58 0-37 0-43 — — 0-35 _ — _ 0-50 _— _ _ 
1-5 0-58 0-40 0-48 — -- — “= _- _ — _— _ 
1-6 0-57 0-41 0-49 — _ -- — — — — — — _ 
1-7 0-56 0-39 0-48 oo — — os a — -- _ — _ 
1-8 0-55 0-37 0-46 = os — _— — “= = oo — _ 
1-9 0-54 0-35 0-44 a a — — oa a = — — _ 
2-0 0-53 0-34 0-42 — a — a — oe oo -—— —_— _ 












































as representing the B.H.P. Progressive trials are of no 
value if there is no accurate measurement of power. 
Accounts of such trials are found in which there purport 
to be a number of intermediate powers. Examination 
will show these to agree with the shop trials. Such 
correspondence cannot occur with fixed ship loading 
and fixed-pitch propellers. The same remarks apply, 
of course, to motor-launch trials. 








Although little difficulty had been experienced in 
plotting the destroyer and tug propulsive coefficients on 


a basis of .’ tbe launches and motor boats presented 


a more complex problem. Plenty of material was 
available for analysis in the form of several hundred 
trial reports of such boats built or engined by Messrs. 
Thornycroft. When these were analysed, however, it 
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soon became evident that the P.C. did not vary with 


cL the same direct manner as in destroyers. It 
was greatly affected by length and also by displacement 
ratio. It was only by dividing the boats into groups 
having nearly the same length and displacement ratio 
that intelligible results could be obtained. The figures 
given in Table III were found by this method. It 
should be pointed out that the destroyers analysed 
also formed a compact group, with only about 10 per 
cent. variation in length and little more in 8 value. 

The launch figures are for a 5 value of 140; if the 
boat is heavier, an increase in P.C. must be allowed. 
This is approximately +°0-05 when 5 = 260. Similarly, 
the P.C. will fall by a similar amount if the boat is 
lighter, and becomes = 80. Further corrections are 
needed if the boat appreciably increased the L.W.L. 
when in running trim, or in consequence of the type of 
stern endings; thus a pinnace type may gain about 
10 per cent. in efficiency, although there may be very 
little increase in L.W.L. length. Similarly, a double- 
ended lifeboat may lose about 10 per cent. owing to the 
unsuitable stern endings. 

During éxamination of the coaster and small tanker 
results, some astonishing performances came to light. 
At first these were disregarded as being too good to be 
true. So many ships, however, were returning a good 
P.C. in spite of over-driving, overloading and relatively 
poor propellers, that notice had to be taken of them. 


Similarly, many ships having easy lines and good pro- | 
pellers were showing very indifferent P.C. values ; and | 


also the improvement from light to loaded conditions 
was too great to be due to reduction of trim or to better 
propeller efficiency. As regards the latter, the pro- 
peller efficiency under smooth-water condition was 
often better when light. These facts seemed to indicate 
the curious conclusion that propulsive efficiency was 
in some way dependent on the ratio of frictional to 
residuary herse-power. If the resistance was mainly 
frictional, the P.C. was poor. 
wave-making predominated, or was at any rate a large 
proportion of the E.H.P., the P.C. was usually much 
higher. It was also noticed that a curve showing the 
ratio of residuary horse-power to E.H.P. had some- 
what the same shape as the standard destroyer P.C. 
curve, which had been built up from trials of a large 
group of these vessels. (Curve D, Fig. 2.) 


It seemed worth while, therefore, to try to plot P.C. | 


> 


of FHF’ however irrational this might 


appear. The results were somewhat startling. Fig. 3, 

on page 379, shows the P.C. value of a group of 

some 36 early battleships when plotted on a basis 
Vv 





on a basis 


of * These results had been discarded as being too 


/L 
> to yield any useful conclusions. The same 
R.H.P. 

E.H.P.” 
as in curve A, Fig. 4, show a definite general trend. 
Other types gave similar results; that is, they plotted 
reasonably close to a definite and inclined line. Thus 
curve B, Fig. 4, shows a group of about 30 motor boats 
between 28 ft. and 30 ft. in length and having 6 values 
between 72 and 226. 

R.H.P. 


is not so convenient or suitable for high-speed types, 
owing to the fact that, when the speed has been pushed 


points, however, when re-plotted to a basis of 


This method of plotting P.C. to a base of 


4 will reach a maximum value 
E.H.P. 
and then begin to decline. In destroyers, the maxi- 


V 
po 1-6 for 3 = 40. The 


sufficiently high, 


mum may be at about 


P.C. will not, however, fall back along the same line 
but at some distance below it, thus forming a sort of 
hook. This is largely due, no doubt, to high thrust 
loading and incipient cavitation, causing a falling off in 
soopeliee efficiency. Curve A, Fig. 5, on page 379, is an 
example of this type. The precise shape and location 
of the “ hook” will be very dependent on the actual 
propeller conditions and, therefore, difficult to define in 
general terms. 
(To be continued.) 





CHINESE ENGINEERING GRADUATES LN BRITISH WORKS. 
—A number of Chinese engineering graduates, who are 
to receive practical training in British workshops, were 
welcomed recently at the headquarters of the Federation 
of British Industries in London. They constitute the 
first of a contingent of about 60 men specially selected 
by a committee in Chungking appointed by the Chinese 
Ministry of Education and the British Embassy. The 
training scheme was initiated 10 years ago by the Federa- 
tion, since when 58 Chinese students have been trained 
under its auspices with highly successful results. When 
war broke out the plan was interrupted, but it is now 
being continued on a larger scale than before with the 


If, on the other hand, | 








** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 

PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 

The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc,, of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* Sealed "’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 
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553,320. Contra-Driven Aijirscrew. Self-Changing 





Moreton-in-Marsh, and A. A. Miller, of Hinckley. 
| (2 Figs.) December 9, 1941.—The invention is a contra- 
driven airscrew of the type in which, to prevent excessive 
overhang and take the weight of the concentric oppo- 
| sitely rotating propeller shafts, a fixed tubular bearing 
| member is projected outwardly from a part of the fixed 
| framing of the driving engine. The object of the invention 
is to obtain an improved central drive in which the use 
of idler pinions is rendered unnecessary. The engine 
crankshaft is coupled to two co-axial pinions a and b 
having different numbers of teeth. The pinion a is in 
mesh with a set of intermediate pinions c, each mounted 
on a telescopic stub shaft d, one only of such pinions 
| being shown. The shafts d are carried by fixed frame ¢ 
| rigidly attached to the engine. Each of the pinions c 
| is in mesh with an internally toothed annulus gear g, 
which, by means of an extension, is connected at k to, 
and drives, the hollow aft propeller shaft 1 formed with 
splines or keys m, which carry the boss of the propeller, 
|not shown. As the pinions c are free to rotate on their 
| Stationary axes, the rotation of the driving pinion a, in 
| one direction, causes the pinions c to rotate and drive 
| the internally toothed annulus g at a reduced speed in 
| the opposite direction and so drive the aft propeller. 











mS 
| 


| The second sun pinion 6 forms part of an epicyclic train, 
|} comprising a set of planet pinions n carried on stub 
| shafts, the planets, in turn, meshing with an internally 
toothed annulus p, which is outwardly flanged and 
| rigidly secured to the fixed frame e. The stub shafts 
of the planet wheels n are carried by a flange at one 
end, and forming part, of the hollow forward propeller 
shaft r. By the rotation of the sun pinion } the planet 
pinions n are orbitally rotated and drive the forward 
propeller in a direction opposite to that imparted to the 
aft propeller shaft 1 by the pinion a. The gear ratios 
of the two trains are chosen so that both propeller shafts 
are driven at substantially the same reduction speed, 
but in opposite directions. To support these two pro- 
peller shafts adequately with the minimum overhang, 
a fixed hollow tubular support s is arranged concen- 
trically between them. At one end it is extended to 
form a hub or shell ¢ partly enclosing the two sets of 
gearing .and rigidly secured to the fixed frame e, and 
is extended at the other end beyond the aft propeller 
shaft 1. The forward propeller shaft r, in its turn, is 
extended beyond the end of the intermediate tubular 
support s and connected by a spline ¢' to an external 
sleeve u upon which the forward propeller boss, not 
shown, is carried by keys or splines. The aft propeller 
shaft 1 is supported at one end by a needle bearing w 
upon the tubular support s, and towards its other end 
it is supported by a roller bearing which is adapted to 
take an end thrust in opposite directions, and form a 
location bearing. A similar needle bearing supports 
one end of the external sleeve u carrying the forward 
propeller, the sleeve towards its other end being fitted 
with a double thrust roller bearing, which also serves 
to locate the propeller. The two propeller shafts rotating 
in opposite directions are firmly supported by the 
tubular sleeve-like support arranged concentrically be- 








help of both the Chinese and the British Governments. 





tween them, such tubular support being a fixed rigid 


Gear Company, Limited, of Coventry, A. G. Wilson, of | 


member carried by the fixed frame of the engine casing 
|and taking the weight of the propellers. A stiff robust 
| construction is thus ensured to carry the two propeller 
shafts firmly with a minimum of overhang. The 
ward propeller shaft is of hollow construction to 
reduce weight, and also permits the introduction of 
hydraulic pressure, or electric current, to the forward 
sides of the propeller for the purpose of operating 4 
variable-pitch mechanism. For the purpose of lubrica 
tion, a sleeve 10 is inserted within the bore of the tubular 
support s, which sleeve is externally grooved to form an 
oil duct fed at one end by passages bored in one end of 
the tubular support, to which oil is conducted. Towards 
its other end, the grooving of the sleeve terminates jp 
radial holes 14a, which communicate with circumferent ia) 
grooves on the forward propeller shaft from which radia! 


for- 


and axial passages 16a extend to the free end of the 
shaft. (Accepted May 17, 1943.) 
PUMPS. 


552,298. Multi-Stage Air Compressor. H.R. Ricardo, 
of London. (4 Figs.) September 29, 1941.—The com 
pressor is of the reciprocating type and is designed to 
give compactness and simplicity of construction. 1 
compressor has a main crankshaft A and a layshaft 1 
and is driven through the main crankshaft A. The lay 
| shaft is driven by gearing from the shaft A so that it 
| rotates at half the speed of the main shaft. These t 
shafts are parallel and fairly close together with the axis 

of the shaft B lying in a horizontal plane above that of 
| the shaft A. The vertical plane containing the shaft b 
|}and the pistons driven from it lies behind the vertical 
| plane containing the axis of the cylinder D of the 
first stage (Fig. 2). Co-axial with the cylinder F 
| and above it are the cylinder K of the second stage and its 
piston L and the cylinder M of the fourth stage with its 
plunger piston N. Co-axial with the cylinder G and above 
it is the cylinder O of the third stage with its piston IP 
The piston valves of the first stage are hollow, and the 
suction valve H controls an inlet port D' to the first 
stage cylinder D and an inlet port F' from the atmosphere 
to the valve cylinder F (Fig. 2). The valve J (Fig. 1) 
| controls the delivery port from the cyclinder D and the 
compressed air passes through the valve J and the upper 


Fig.2. , 
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end of the cylinder G into an intercooler. From this 
first stage intercooler the air passes through the suction 
valve K! into the second stage cylinder K whence it is 
| delivered past the delivery valve K* to a second inter- 
|cooler. Thence the air passes into the third stage 
| cylinder O and thence to a third stage intercooler. Finally 
the air enters the fourth stage cylinder M and is delivered 
| through the valve M?*. The hollow piston valves H and 
J are substantially similar in their general construction, 
with ports in the walls of their upper parts. In the valve 
H, which functions also as a crosshead, is a partition H' 
below which is the gudgeon pin. A coupling rod 
fixed in this partition connects the valve H to the piston L 
of the second stage, with sufficient play at each end to 
allow for any lack of alignment between the cylinders F 
and K. There is a similar arrangement for the piston 
valve J and the piston P of the third stage. By leading 
the air from the first stage cylinder D into the upper end 
of the cylinder G beneath the piston P of a higher stage, 
the pressure difference on the rings of the piston of the 
higher stage is reduced. In the head of the cylinder D of 
the first stage is a poppet valve which can be lifted against 
a@ spring by a hand lever to relieve the pressure in the 
cylinder or prevent compression at starting or for un- 
loading. The valves of the second, third and fourth 
stage cylinders are of a type which operates automatically. 
In the case of the second stage cylinder K, each of the 
valves K' and K® is a disc which is mounted freely, 
except for a light spring, between a perforated seat and a 
retaining member. The piston P is of substantial length 
and the end of the cylinder O and the top of the piston 
are conical, the ports being in the sloping end of the 
cylinder. The inlet valve is of the poppet type and the 
delivery valve is a spring-loaded disc. (Accepted March 
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dation for about 2,000 passengers, but, in spite of 
her great size, her cargo-carrying capacity wes! 
negligible. There were two reasons for this, the 
first being that the elaborate and generous passenger 


THE SALVAGE OF THE 
U.S.S. ‘*‘LAFAYETTE.”’’ 





The fire started in the first-class saloon, which is 
situated on the main deck about amidships. It lies 
approximately above the compartments numbered 5 
and 6 in Fig. 2, on page 382. This illustration was 
prepared to show the temporary bulkhead and 








THOSE who were familiar with the S.S. Normandie | accommodation provided, together with her 160,000- | 


cannot but feel regret that this remarkable vessel, 
of which the builders, the Société Anonyme des 
Chantiers et Ateliers de St. Nazaire, were so justly 
proud, should have suffered such an ignominious 
fate as to be immersed in the mud of New York 
harbour for eighteen months. In terms of the 


incalculable loss and wastage of all kinds of material | 


which mark the progress of the war, the destruction 
of the greater part of the furniture and fittings of 
the Normandie is a small matter, but in view of the 
quite exceptionally elaborate nature of the passenger 
accommodation which had been provided in, the 
vessel, and the care and attention expended on 
its design and execution, this particular loss appears 
unusually deplorable. The Normandie sailed on 
her maiden voyage on May 29, 1935, so that the 


h.p. propelling machinery, left little or no space for | other arrangements built to facilitate salvage and 
cargo holds. The second was that the schedule with | does not indicate the purpose served by the various 
which she was built to comply did not permit a|compartments shown. It may be related to the 
sufficiently long time in port for extensive cargo | actual detail arrangements of the vessel by compari- 


loading or discharging operations. The Lafayette, 
on her second crossing, steamed 2,936 nautical miles 
at an average speed of 31-2 knots, but she was 
capable of reaching a service speed of 32 knots, 
the reserve permitting time lost through unfavour- 
able weather conditions to be made up later and a 
|regular port to port schedule to be maintained. 
The whole purpose of her great size and speed was 
to enable a weekly service between New York and 
Europe to be maintained by two liners. For the 
French Line to have obtained full benefit from 
the performance of the Lafayette it would have 





son with Fig. 3, on Plate XXVI, which accom- 
panied the issue of ENGINEERING for May 24, 1935. 
A complete detailed description of the vessel will be 
found in that and succeeding issues.* The fire, 
which started at about 2.30 p.m., is believed to have 
been caused by sparks from an oxy-acetylene torch 
igniting 1,100 bales of kapok lifebelts which had 
been stacked in the saloon preparatory to stencilling 
before distribution throughout the vessel. A large 
amount of furniture, carpets and decorative fittings 





of many kinds were also stacked in the saloon. 
These had been removed from other parts of the 





Fic. 1. 


active life in the service for which she was built 
extended only a little over four years. In the 
course of that brief career, she established an east- 
ward record by crossing the Atlantic in 3 days 
22 hours and 7 minutes, but this time was later 
reduced by 19 minutes by the Queen Mary. 

At the outbreak of the war, the Normandie was 
in New York harbour and no attempt appears to 
have been made either by her owners, the Compagnie 
Générale Transatlantique, or the French Govern- 
ment, to utilise her for any kind of war service. 
She remained at her berth until the United States 
became a belligerent on December 7, 1941. Within 
a few days of this, on December 16, she was expro- 
priated by the United States Maritime Commission, 
which, on December 24, transferred her to the Navy 
Department for conversion to a troopship. At the 
same time the vessel was renamed the U.S.S. 
Lafayette and must henceforward be referred to by 
that name. 

The Lafayette has a length of 1,029 ft. 5 in.; a 
beam of 119 ft. 6 in., and a gross tonnage of 
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| been necessary to build a sister ship. In the case 
| of the Queen Mary, which from a service point of 
| view is directly comparable with the Lafayette, 
| such a sister ship has been provided in the Queen 
Elizabeth. 

| In view of her particular qualifications, the only 
| war service for which the Lafayette was suited was 
| to act as a troopship, and it was during her conver- 
|sion for that purpose that the fire and subsequent 
|scuttling of the vessel occurred. The number of 
troops for which accommodation will be provided 
has not been stated, and is not likely to be until 
after the end of the war. The work involved, in 
addition to the modification of the passenger 
quarters to provide additional berthing and messing 
accommodation, includes the fitting of anti-aircraft 
guns, magazines and additional fresh-water distilling 
plant. The vessel was lying at Pier 88, North 
River, New York, when, on February 9, 1942, the 
fire broke out which led to her subsequent sinking. 
Conversion was well in hand at that time, and the 
company carrying out the work had over 2,000 men 








79,280. In her former condition, she had accommo- 


on the ship when the fire occurred. 





Marcu 14, 1942. 


| vessel and stored in readiness for removal ashore. 


There was a strong west wind blowing at the time 
the fire started. This fanned the fire to such an 
extent that by 3.30 p.m. the whole saloon was a 
mass of flames, and the fire spread to the apartments 
on the promenade and sun decks situated at a higher 
level. Ultimately, practically the whole of the 
accommodation on the three upper decks was 
ablaze except for the theatre, which was situated 
immediately abaft the forward funnel, above com- 
partment 7, Fig. 2. 

The fire was attacked both by fire-engines on the 
quay and fire-floats and was ultimately brought 
under control. Operations were directed to the 
prevention of the spread of the fire to the lower 
decks and the protection of the pier on the leeward 
side of the vessel. It is stated that more than 
6,000 tons of water was pumped on to the fire. 
Much of this was trapped on the upper decks causing 
the vessel to begin to take a list to port as early as 





* ENGINEERING, vol. 139, pages 533, 589, 615, and 
673 ; also vol. 140, page 54 (1935). 
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ENGINEERING. 


SALVAGE OF THE USS. “LAFAYETTE.” 


patch takes the form of a wooden disc, split and 
hinged on a diameter. It can be folded and passed 


| through a port, then opened out and secured against 


|a rubber washer by bolts engaging with a piece of 
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Fie. 4. Deck Patcurne 1x Progress; May 30, 1942. 


Fie. 5. Forwarp Part or Hot. Lirrine rroM THE WaTER; AvGusT 11, 1943. 


greater part of the centre funnel removed. A | of progress achieved in cutting away the upper decks 
slightly later stage is illustrated in Fig. 3, opposite, | is illustrated by Figs. 1 and 4. The former shows 
in which the loading of the material cut away on the state of affairs on March 14, 1942, and the latter 
to a barge can be seen. Very little of this upper | that on May 30 of the same year. The total weight 
deck equipment was recovered ; it was mostly cut | of superstructure cut away was about 5,000 tons and 
up into pieces of convenient size by oxy-acetylene | 6,000 tons of debris and scrap were removed. 

torches and treated as scrap. As will be clear from| The next major stage in the operations was the 
Fig. 1, a considerable part of the upper structure | closing of the portholes and cargo ports on the port 
lay under water. It was cut away by the use of | side of the vessel. There are 356 portholes and 16 
underwater-burning acetylene-hydrogen torches. | large cargo ports, many of which were open at the 
The removal of the upper decks, in addition to| time of the disaster. The portholes were submerged 
relieving the vessel of top weight, had the advantage | to an average of 60 ft. below the surface of the water, 
of facilitating the clearance of the furniture, stores | and many were covered by from 8 ft. to 10 ft. of 
and miscellaneous dunnage with which many of the | mud. Through the ports which were open, mud, 
underwater compartments were choked. When the | to a depth of from 10 ft. to 30 ft., had been forced 
ship listed, all loose material rolled to the port side | into the vessel. It was necessary to patch and brace 
and blocked many of the passages and alleyways. | the whole of the 356 portholes, even those which 
This material had to be removed by divers, piece by | had not been open when the vessel sank, in order to 
piece, and passed out through the promenade deck | enable them to withstand the water pressure to 
openings. When the superstructiirre had been cut | which they would be subjected when the compart- 
away, these openings were reasonably accessible | ments were pumped out. The portholes were 


| through 





from outside. This point is illustrated by Fig. 4, | closed by means of Tooker patches, an arrangement 
on this page, which shows barges alongside collecting devised some years ago by Captain J. I. Tooker, of 
the material removed from the interior. The rate |the Merrit-Chapman and Scott Corporation. The | 


channel iron laid across the inside of the opening. 
Some of these patches can be seen in Fig. 5, on this 
page. This illusttation actually relates to a later 
stage in the operations and shows part of the hull 
as the vessel righted herself. 

The placing of a Tooker patch sounds a simple 
operation, but this is far from being the case when 
it has to be carried out under water, practically in 
total darkness, and in the presence of layers of mud. 
The river water was so dirty that underwater lights 
were of little service. When portholes were deeply 
buried in mud it was naturally necessary to make 
local clearances before any work could be done, but 
it was not possible to remove the mud as a whole 
until patching had been completed as spaces cleared 
would have filled again quickly from outside. The 
divers had great difficulty in obtaining aécess to 
many of the portholes, having to make their way 
complicated passages, staterooms and 
machinery spaces, all in a state of confusion and 
lying at an angle of 79 deg. In the passenger quar- 
ters in particular, there was much from 
broken glass, while everywhere the possibility of the 
severance of air and life lines had to be considered. 
In all, 8,000 Ib. of broken glass were removed. 


Mud was a particular source of difficulty and 
danger in the case of the 16 large cargo ports which 
had to be sealed, and in some cases divers sank 
over their heads in mud when clearing debris and 
directing mud discharge. At the time of the fire, 
a staging had been hung on the port side of the 
vessel and the divers found heavy timbers from this 
staging protruding into the vessel and greatly hin- 
dering patching work. The cargo ports were sealed 
by closing the sliding doors and reinforcing them 
with joists. The whole area was then made water- 
tight by covering it with concrete. In addition to 
the ports, 5,477 sq. ft. of deck openings had to be 
closed. Some of the hatches in the underwater 
half of the vessel measured 50 ft. by 20 ft. These 
openings were closed by pre-assembled timbers 
reinforced with steel joists and secured by hook 
bolts through the decks. A number of the hatch 
covers were arranged with openings for the passage 
of the divers and provided with arrangements by 
which they could be closed when the pumping out 
of the hull was started. When the patching had 
been completed, it was necessary to get rid of the 
10,000 cub. yds. of mud which lay inside the vessel. 
This was handled by air-lift pumps operating with 
air at a pressure of 80 lb. per square inch and the 
air being discharged through a ring at the bottom 
of an 8-in. rising main. 

For the operation of the controlled pumping, the 
vessel was divided into 19 compartments, as shown 
in Fig. 2. To shut off the upper row of compart- 
ments so that they could be pumped out, it was 
necessary to close all openings in the promenade 
deck which lay below the water line, but access to 
these was relatively easy ; timber and steel patches 
were used. A comparison of Fig. 2 with a longi- 
tudinal section of the vessel in her original condition 
will show that the lower row of watertight compart- 
ments corresponded with those previously existing. 
In order to ensure that the bulkheads should with- 
stand the differential water pressure to which they 


‘might be subjected when selected compartments 


were pumped out, however, extensive stiffening 
and shoring was necessary. Much shoring of 
selected decks was also carried out for the same 
reason. The shored decks are indicated in Fig. 2. 
In order to divide the upper part of the vessel 
into watertight compartments, entirely new bulk- 
heads had to be built. These are indicated in Fig. 2, 
and were constructed of 8 in. by 12 in. spliced tim- 
bers placed between the steel decks in such positions 
that when the vessel was on a even keel they would 
stand vertically. They were secured to the decks by 
angle irons. The timbers lay at each end in slots pro- 
vided between pairs of these angle irons and con- 
struction was carried out from the top downwards. 
This was found desirable as the timbers, owing to 
their buoyancy, floated upwards into position. Had 
work been carried out from the bottom upwards, 
they would have had to be forcibly held down, 
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Fie. 6. Portasie Satvace Pump. 


When the timber bulkheads had been built they | was arranged so that when the vessel was afloat 
were made watertight by running concrete at the | she should be towed forward until she was well 
corners formed between the steel decks and the | clear of the river pier. Righting would then be 
timbers. Shuttering was erected for this purpose | proceeded with. Although working drawings of the 
and concrete run in by tremie pipe. These concrete | ship were available and the division into temporary 
corner seals are indicated diagrammatically in Fig. 2. | compartments had been carried out with care and 
This work involved the laying of some 1,600 tons of | in relation to a definite technique of handling, it was 
concrete. |not possible to be sure how the ship would behave 

One of the novel and striking features of the | once she was clear of the mud. Pumping out was 
original vessel is the first-class dining saloon which | therefore carried out with great care and relatively 
extended through three decks (from Deck D to Deck | slowly, particularly in the early stages. It was in 
A). It is situated over compartment 6, Fig. 2, over | order to permit rapid control or check to be applied 
the greater part of compartment 5 and nearly half- | in case the vessel did not behave as had been antici- 
way over compartment 7. As will be seen, two of | pated that excess pumping power was provided. 
the temporary bulkheads extend into this compart- | In connection with the arrangement of compart- 
ment. The saloon had been furnished at great | ments, by which control was obtained, it should be 
expense and was entirely lined with glass tiles. It| mentioned that the scheme shown in Fig. 2 is that 
may be assumed that the whole of this material | which was first devised. It was later decided that 
has been destroyed. The glass tiles may well have this could be modified and certain compartments 
contributed largely to the dangers and difficulties | were made common. ‘This applies, for instance, to 
with which the divers had to contend. those marked 16, 8 and 9. 

For the pumping out operation 93 salvage pumps, The schedule of pumping out was arranged so 
were installed ; comprising 40 10-in. pumps, 28 6-in. | that the vessel should first rotate until her decks 

; 25 3-in. pumps. 
paren a asanaee ho me per hour, which was | still being to some extent in contact with the mud. 
much in excess of normal requirements, but it was | This procedure involved the partial flooding of some 
necessary to provide abundant reserve at many | of the starboard wing tanks and double-bottom 
points to allow for intensive local pumping in case | tanks. This righting movement was limited by the 
the vessel while rising should exhibit unexpected | consideration that it was necessary to keep the 
and undesirable movements. It was also necessary | hull structure clear of the pier. In the next stage, 
to have ample spare pumps so that work should | the order of pumping compartments was modified 
not be interrupted as pumps were moved to a lower 80 that the vessel floated, but still with a heavy 
level as righting proceeded. The pumps were driven | list. She was than towed forward and away from 
by petrol engines, self-contained units being neces- the pier for the final righting operation. At the 
sary as they had to be frequently moved and re-| end of the pumping operations the ship still had a 
placed in new and inconvenient positions. One of | pronounced list owing to the great weight of tem- 
the pump units is illustrated in Fig. 6. As there| porary structural material added on the port side 
shown, they were mounted on hinged platforms sup- | for the purpose of the salvage operations. A matter 
ported by wire ropes, so that the inclination relative | which caused some anxiety in connection with the 
to the vessel could be altered as she righted menarer} initial righting operation was that the mud, in which 
and the pump units maintained in a horizontal | the hull was immersed, might exercise a suction 
position. Part of the pumping plant was first | effect, holding it in place in the early part of the 
utilised to pump some of the water from selected operation and then suddenly releasing it. To elimi- 
compartments in order to test the temporary bulk- | nate this possibility, the mud around the hull was 
heads and shoring. These compartments were after- | loosened by divers operating air and water jets 
wards re-flooded. | throughout the operation. ; 

The actual pumping out of the vessel was begun| Four photographs showing various stages in the 
in the early part of last August and the salvage | righting operations are reproduced on page 380. 
operations were completed towards the end of | Fig. 8 shows the state of affairs at an early stage, on 
October. The programme of pumping procedure | August 8. Pumping out was first started at the 








They had a total | were lying at an angle of about 45 deg., her bottom | 
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stern, which was most deeply immersed in the mud, 
and this view shows the discharge from one stern 
compartment. Figs. 9 and 10 both relate to August 
11, and a comparison of them will show that con- 
siderable progress was made on that day. The fina! 
illustration, Fig. 11, shows the vessel approaching 
the even-keel condition and towed forward clear of 
the pier. For controlling the pumping operations 
the vessel was equipped with 30 loudspeakers oper- 
ated from a central point. All pump stations were 
also connected by telephone with the central control. 

The 160,000-h.p. propelling machinery of the 
Lafayette is of the turbo-electric type, four inde- 
pendent motors driving four propellers. There is 
at present little information available about the 
condition of this plant. The erigine rooms were 
naturally extremely inconvenient to work in with 
the floors lying at an angle of 79 deg. This will be 
appreciated from Fig. 7, which shows workmen 
removing reasonably portable material. 

The original cost of the Lafayette is stated to 
have been 14,000,000/., but this high figure was 
éontributed to, to a considerable extent, by the 
lavish furniture and decorations which have proba- 
bly mainly been destroyed. The cost of the salvage 
| operations have been rather more than 1,000,000/., 
}and the cost of conversion to a troopship is now 
| catimated to be likely to cost a further 5,000,000). 
In spite of these very large figures, it is considered 
that the work will provide troopship accommodation 
for a lower cost than would have been possible with 
| new construction. As already mentioned, the latter 
| part of the salvage operations was under the general 
| direction of Captain B. E. Manseau, U.S.N., and 
Captain J. L. Tooker, of the Merritt-Chapman and 
Scott Corporation, has acted as salvage officer 
throughout. Mr. A. C. W. Siecke served as naval 
architect and was responsible for strength and 
stability calculations. It should be added, in con- 
clusion, that, with the exception of Fig. 2, the illus- 
trations in this article have been reproduced from 
| official United States Navy photographs. 














VENEER JOINING.—The machines and technique of 

| the edge-to-edge joining of veneers is informatively 
discussed in Bulletin No. 11, November, 1943, issued by 
the Director of Research and Development, Messrs. Aero 
Research, Limited, Duxford, Notts. Notes on the hand 
joining of veneers are also given and appropriate types 
of glue are suggested for all the methods described. 
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RESEARCH: A GENERAL 
SURVEY. 


By O. W. Roskm. 
(Concluded from page 364.) 


WHETHER or not it is because the whole subject 
of research is better documented in the United 
States than in this country is difficult to say, but 
instances of alleged restriction by monopolies appear 
to be commoner there than in this country. In 
1940, the United States Government’s Works Pro- 
gress Administration Research Unit prepared a 
report* for the investigation by the Temporary 
National Economic Committee on technological 
unemployment. The report expressed the belief 
that concentration of research among a few large 
manufacturers might constitute a restrictive element 
and repeated the familiar charge that large industries 
withhold inventions from the public for their own 
financial advantages. The report stated that ‘ This 
channelling of the course of technological progress 
may be an important factor in the recent failure of 
our economy to create new industries and thus to 
provide sources for new investments and new 
employment possibilities.” Monograph No. 21, 
entitled “‘ Competition and Monopoly in American 
Industry,” produced by the Temporary National Eco- 
nomic Committee for the Investigation of Concen- 
tration of Economic Power and published in 1940, 
gave an interesting survey of the power of the 
various monopolies in America. Full details of the 
companies concerned were given. Most of the cases 
cited dealt with the monopoly of a company over 
the market for a certain product and the resulting 
hindrance to technical development by the elimina- 
tion of competition, which is not always quite the 
same as the deliberate withholding from the public 
of a new technical development. Extracts are 
quoted below. 

The American Can Company, in 1901, combined 
95 out of the hundred or more can makers in the 
United States. The company entered into exclusive 
contracts with the manufacturers of automatic 
can-making machinery, which made it impossible 
for its competitors to obtain up-to-date equipment. 
It enjoyed an intimate connection with the American 
Tinplate Company, which gave it the advantage of 
being able to obtain secret rebates on purchases of 
raw materials and to cut other producers off com- 
pletely from their sources of supply. It established 
bogus independent concerns to undercut the prices 
charged by its competitors, forced them to sell out, 
purchased their plants, and dismantled two-thirds 
of the properties it bought. Having thus secured 
command of the industry, it advanced prices by as 
much as 60 per cent. 

The Hartford-Empire Company owns more than 
700 patents covering the automatic machinery which 
is used in the production of glass containers. The 
company does not itself manufacture machines or 
containers, but its business is that of research, 
experimentation, and the exploitation of patent 
rights. It hires other concerns to build its patented 
machines, retains the title to them and leases them 
to manufacturers of glass containers, providing 
certain services in connection with their use. Its 
patents cover the plunger feeder which utilises the 
gob feeding method of feeding glass into the forming 
machine. The Owens-Illinois Glass Company owns 
the rights to the suction feeder, which is the only 
other method of feeding that can be employed eco- 
nomically. Hartford licensees produced 67-4 per 
cent. and Owens-Illinois 29-2 per cent. of glass 
containers made in the United States in 1937. The 
Hartford Company has consistently undertaken to 
eliminate competition in the production of machinery 
for the glass-container industry. According to a 
policy memorandum taken from its files, it has 
applied for patents designed “to block the develop- 
ment of machines which might be constructed by 
others for the same purpose as our machines, using 
alternative methods” and for other patents “‘ on 
possible improvements of competing machines so as 
to ‘ fence in’ and thus to prevent them reaching an 


improved stage.” 





In a decision in the Federal District Court in 
1942, the judge stated* that the principal defendant, 
with the co-operation of one or another of the 
associated concerns, had pursued a plan whereby, 
“* through threats of litigation backed by the financial 
power it controlled, by litigation beyond the dreams 
of the average man, through the acquisition of 
patents and businesses of competing devices and 
firms at a great outlay of money, it has corralled 
within its possession and control an aggregation of 
all the patents that pertain to the gob feed process 
in the manufacture of glass—one of the two auto- 
matic processes whereby glass containers may be 
made.” 

He went on to say that this aggregation had been 
strengthened by acquiring patents for other devices ; 
that patents were discarded or shelved, having been 
obtained solely with the object of eliminating compe- 
tition; and that the association was an unholy 
alliance designed by the parties to attain selfish 
objectives at the ultimate expense of the public. 
The result, he said, is that no one can engage in the 
manufacture of glass-container ware without apply- 
ing to the association, which has consistently refused 
licences to new enterprises. The net result is a 
complete domination of the industry, so that prices 
to the consumer may be raised beyond all reason. 
The judge gave instructions, which, if carried out, 
would break up the ring, but the case will be taken 
to the Supreme Court. 

Pullman is a wholly-owned subsidiary of Pullman 
Incorporated and has enjoyed a complete monopoly 
of the business of operating sleeping cars, parlour 
cars, etc., on the United States railroads. Pullman 
made little effort to improve its technology until 
well into the "thirties. Even to-day, the character 
of the services offered by the great majority of its 
cars is identical with that provided two decades 
ago. The Department of Justice charged Pullman 
with taking advantage of its position to impose 
onerous provisions on the railways, requiring them 
to purchase its equipment and services exclusively, 
preventing them from obtaining lightweight high- 
speed streamlined cars, supplying them with anti- 
quated equipment, and forcing them to pay a large 
part of the costs involved in its modernisation. The 
Pullman Standard Car Manufacturing Company is 
virtually the sole producer of sleeping cars in the 
United States and is also owned by Pullman Incor- 
porated. The complaint charges that the Pullman 
Company has given this concern the exclusive right 
to manufacture the cars which it owns and operates, 
and that it has refused to operate cars made by other 
firms, thus giving Pullman Standard an advantage 
over its competitors in the manufacturing field. 

Unlicensed manufacturers of mineral wool, the 
manufacture of which is protected by a patent of 
Games Slayter, are alleged by the Department of 
Justice to have been harassed by infringement suits 
and threats of such suits. Numerous applications 
for licences to manufacture have been rejected, the 
distribution of competing products has been limited, 
sub-licences have been required to obtain supplies 
exclusively from licensees, and have been granted 
discounts if they would refrain from using competing 
products or buying from a competing firm. 

The quotation of these American examples} has 
been done from one side only—that of the Govern- 
ment attack on the monopolies, and it is well known 
that this attack has sometimes gone farther than 
would have been considered justified over here. In 
this country, unfortunately, the libel laws make 
full and open discussion of what is a difficult but 
very important problem almost impossible; with 
the result that it periodically reappears in a certain 
section of the daily Press and leads the man in the 
street to repeat, if ever the subject comes up, such 
allegations as that ‘‘a safety-razor blade could be 
made with an edge which would last for ever if only 
the steel combine didn’t prevent it.” Careful 
inquiries have led to the impression that instances 
are, at any rate, few and far between. Examples 
which have been alleged are in methods of recording 
and reproducing music, in the development of slag 





* Economist, January 30, 1943. 

+ For further information, see Section IV, Part I, 
(“ Resistance to adoption of technological inventions ”’) 
of Technological Trends and National Policy. United 





* Business Week, February 17, 1940. 





wool (a matter which was taken up in Parliament) 
and in the manufacture and sale of certain chemical 
detergents. 

Professor R. G. Stapleton claims to have evolved 
a greatly superior grass seed which he offered to the 
trade free on condition that it should not be trade- 
marked by any individual firm but should be sold 
under a general name, such as “ Aberystwyth 
brand.” His offer was not made use of. The 
history of the publication of Tolstoy’s novels in 
Britain is interesting in this respect. Tolstoy left 
foreign publication rights for his works free of 
copyright and the result of this in Britain was that 
nobody published them for a considerable time, 
since every publisher feared that, if he brought out 
a British edition, it might be copied by other 
publishers, and he would lose money by his enter- 
prise. Eventually a cheap edition was produced, 
which was badly translated from motives of false 
economy. Not until Mr. Bernard Shaw financed a 
good translation for publication by the Oxford 
University Press was this difficulty surmounted. 





AN ORGANISED FUEL: POLICY.* 
By Dr. E. W. Surrn, C.B.E., F.1.C., M.1.Chem.E. 


Dvrrne the last few a demand has been fre- 
quently expressed that there should be a “ National 

el Policy,” but what is meant by this phrase has 
not been defined, In my view, the policy which 
should be adopted must be upon a comprehensive 
survey of the importance of fuel to the nation; the 
availability of coal of all kinds; the uses to which 
coal is being put; and the efficiency with which 
coal is being used. It is thought by some that 
the problem of deciding what shall be the National 
Fuel Policy exists solely in the decision as to whether 
or not it is advisable that the mines should be put 
under public ownership and that the public utilities 
dealing with fuel and power should be treated in 
a similar way. More facts and expert evidence on a 
number of relevant questions are required before 
a final judgment on this fundamental matter can 
be reached. The whole problem can be viewed 
from the point of view of either coal output, or 
the national requirements of heat, light and power. 
If coal output is discussed the question resolves itself 
into the means that shall be adopted to sell more coal. 
The alternative is exactly opposite and depends upon 
determining all the directions in which heat, light 
and power are required, and the forms most suit- 
able and economical in each’ particular case, and 
from this information deducing the quantities of 
coal and the types that are required to satisfy these 
demands. In view of the known limited quantity of 
readily available coal and of the conditions under 
which coal has to be won, the policy to be adopted 
should be that of conserving our resources to the limit 
of our capacity, consistent with there being an ample 
supply of the necessary heat, light, and power for the 
requirements of the community. For all practical 
purposes coal is the sole source of raw material for the 
generation of heat, light and power. We have used 
it wastefully in the past, and it has been so i 
accessible and available that consumers have paid 
little attention to its economic use. It is, perhaps, 
not unfair to say that from a national point of view 
it is essential that the coal, gas, and electrical industries 
shall, in future, reverse completely their past policies, 
and, while supplying the consumer with all his require- 
ments of heat, Tight, and power in the most liberal 
and necessary way, shall at the same time guarantee 
the nation that such supplies shall be used in the most 
efficient > 
ing the 18 months I was with the Ministry of 
Fuel and Power my chief responsibility was to ensure 
adequate gas supplies to essential war factories. The 
problem divided itself into two parts: first, to make 
sure that there was sufficient carbonising plant avail- 
able and that it was efficiently maintained, and, 
secondly, to start a campaign for the improvement 
of the means by which gas is used in industry. I 
expressed the view at a very early stage that the 
dangers of gas shortage for munitions p' could 
be very much reduced, if not completely eliminated, 
if simple means were adopted to check up on the 
methods adopted in industry in the use of gas. I 
with the statements made in this "s Melchett Lecture 
that too little research work has carried out in this 
country on the subject of combustion, and the Ameri- 
cans and the Germans are years ahead of us in this 
respect, but there is evidence to show that enormous 





* Presidential address to the Institute of Fuel, delivered 
on Thursday, October 14, 1943. Abridged. 





States Natural Resources Committee (1937). 
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savi can be made in the use of gas, electricity, and 
coal by om | administrative means with oe 
equipment. nstances could be given all throug 

industry, and the Fuel Efficiency Committee, of which 
the Melchett Lecturer (Dr. E. 8. Grumell, C.B.E.) is 
chairman, is fully aware of this major factor of adminis- 
tration and is responsible for the achievements in fuel 
conservation of the last 12 months. Since the last war 
there has been a radical increase in the fuel conscious- 
ness of the community. This has been encouraged 
by the difficulties that have arisen due to unsettle- 
ment in the coal industry, but, compared with the 
50 years before 1914, the subsequent 30 years are 
notable. I would first mention the Sankey Com- 
mission, known as the ‘Coal Industry Commis- 
sion, 1919." This was a very thorough inquiry 
into the coal industry, the justification for the Com- 
mission being very similar at that date to the justi- 
fication for a similar inquiry to-day. The Report of 
Lord Justice Sankey was not a unanimous one, and 
there were three minority Reports. Taken as a whole, 
the findings were among the most valuable contri- 
butions that have ever been made to a considera- 
tion of the coal industry's problems. Prior to this, 

ising out of the Fuel Economy Campaign in 1915, 
the Conservation Committee, of which Lord 
Haldane was chairman, was created in 1916 “‘ to con- 
sider and advise on improvements in the utilisation 
of coal.” As there were many questions within the 
scope of the Committee’s inquiry which involved 
research, the co- tion of the sage Council of 
Scientific and Industrial Research, which had been 
established in 1916, was sought, and the outcome was 
the formation of the Fuel Research Board, which had 
for its object the investigation of the nature, prepara- 
tion and utilisation of fuel of all kinds, both in the 
laboratory and on an industrial scale. 

The physical and chemical survey of the national coal 
resources was originally proposed at the meeting of the 
British Association at Newcastle-on-Tyne, in 1916. This 
was taken up by the Coal Conservation Committee, 
and is now carried out by the Fuel Research Board. 
Then, in 1925, there was appointed a Royal Commission 
on the Coal Industry known as the Samuel Com- 
mission. The justification for the appointment of this 
Commission was the danger of a general strike in the 
coal industry, and the Government provided a subsidy 
until the issue of the Report, which was in March, 1926. 
The National Fuel and Power Committee was the 
outcome of the Samuel Commission. It was estab- 
lished by the Board of Trade on August 20, 1926. Its 
first Report appeared in September, 1928, and the 
second port in November, 1928. Our Founder 
President, Lord Melchett, was Chairman of the National 
Fuel and Power Committee when the Institute of 
Fuel was formed in 1927, and subsequently. The 
second report consists of comments on Memoranda 
from the National Gas Council and the Board of 
Trade ing proposals for amending existing legis- 
lation ing to gas. Since that time it is doubtful 
whether the National Fuel and Power Committee has 
met, and it would appear that there is room for farther 
independent work, either by that body or through the 
Institute of Fuel itself, of a similar useful nature. The 
suggested gas grid from Liverpool to Hull was con- 
sidered by the Area Gas Supply Committee set up by 
the Board of Trade, who recommended that, for the 
time being, the only gas grid that could be justified 
was one confined to the Sheffield area and associated 
with the Sheffield industries. During this period, up 
to 1928, there were many other activities of a less 
official nature. There was formed, among the insti- 
tutions interested in fuel, the Joint Fuel Committee, 
of which the Society of Chemical Industry, the Insti- 
tution of Gas Engineers, the Coke Oven Managers’ 
Association, and the Institute of Fuel took a leading 
part. Between 1924 and 1928 a number of national 
meetings were held to discuss technical subjects, such 
as carbonisation, and coke and tar, which culminated 
eventually in the World Power Fuel Conference in 
1928, brought into being by Mr. D. N. Dunlop, of the 
British Electrical Manufacturers’ Association, in 1924. 


(To be continued.) 





THE DURABILITY OF FLYING-BOAT AIRSCREW BLADES. 
—The De Havilland Aircraft Company, Limited, have 
announced that the examination of an S. 23 two-pitch 
threé-bladed airscrew, returned for inspection by the 
British Overseas Airways Corporation after having been 
used for a total flying time of 7,500 hours on several 
Empire flying boats, has just been completed. Two of 
the original blades are still on the propeller and the 
third has completed upwards of 6,900 hours. All three 
blades, however, are still within repair limits and in 
serviceable condition. The De Havilland Company pay 


tribute to the efficiency of the maintenance work of the 
British Overseas Airways Corporation, which has enabled 
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THE UTILISATION OF LOCOMOTIVE 
SMOKEBOX CHAR. 


As part of its campaign to prevent waste of fuel the 
London Midland and Scottish Railway Company has 
recently adapted a number of stationary locomotive 
boilers to burn char. This material is the small fuel 
which accumulates in the smokebox of a locomotive 
when running, having passed through the boiler tubes 
in a partly burnt condition. The char is removed 
from the smokebox at the end of the day’s work and, 
in co uence, there are considerable accumulations 
at the locomotive depots. In the past, it has been 
the practice of the L.M.S.R. to send the char to the 
company’s power stations, where it is mixed with the 
coal supplied to the chain grates of the boilers. In 
the present emergency, however, greater care is being 
exercised in collecting all the char at the running 
sheds, with the result that larger quantities are now 
available as fuel. This increase involves more rail 
transport to the power stations and in order to avoid 
this transport, the possibilities of burning it locally 
were investigated. 

There are at various places on the company’s system 
a number of stationary locomotive-type boilers installed 
to provide steam for different purposes ; for example, 
for the pre-heating of steam-heated trains, and it is 
these boilers that have been adapted to burn the char. 
It will be obvious that if ordinary firebars were used 
a high percentage of the fine fuel would fall through 
the grate and it will also be clear that it contains 
a large proportion of incombustible clinker-forming 
matter. The clinker must be removed at frequent 
intervals without checking steam production and this, 
with the normal grate of a locomotive-type boiler, is a 
difficult matter. The boilers in question have therefore 
been fitted with a step grate set at a slope of about 
25 deg. to the horizontal. The arrangement is shown 
in Figs. 1 and 2. The grate proper does not extend for 
the ful) length of the firebox, but covers about 72 per 
cent. of the full area in plan, the remaining space being 





occupied by a firebrick well for the clinker. The 
normal brick arch is retained. 

The construction has necessitated an ashpan with a 
closed bottom. This is of thin sheet plate flanged at 
the sides for attachment to the firebox base ring and 
provided at the end under the firedoor with a swinging 
damper for the admission and regulation of air. A 
similar door is fitted under the boiler barrel for the 
removal of clinker. The firebrick clinker well is 
built up from the bottom of the ashpan and con- 
sists of a wall built right across the firebox at the 
end of the grate, the space behind the wall being 
filled in at each corner with a solid mass of brick up 
to the top of the wall so that the central portion only 
forms the well. The clinker is removed by pushing 
it down into the well by a suitable slice, the upper 
part of the wall being stiffened against possible dis- 





the airscrew to give such satisfactory service. 


placement by the slice by an iron bar at the back. 











GRATE FOR BURNING LOCOMOTIVE SMOKEBOX CHAR. 
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Cleaning is done in stages; a strip of about a third of 
the width of the grate is first cleaned down the centre, 
the side strips being then dealt with in order. ‘he 
removal of the clinker from a strip leaves the firebars 
in that area practically bare and if fresh char were 
immediately put on ignition would be slow. It is the 
practice, therefore, after cleaning any one strip, to 
fire one or two shovels of small coal, which ignites 
much more readily. When this is well alight, firing 
with char is resumed. 

The calorific value of char is naturally low, the 
experiments having shown that the average evapora- 
tive capacity is 4-79 lb. of water from and at 212 deg. F. 
per pound of the fuel. Moreover, the rate at which it 
ean be burnt is limited by the fact that the draught 
cannot be greater than that due to a vacuum of ¢ in. 
water gauge in the smokebox, while the grate area, 
as already shown, is reduced from the normal. In 
consequence, the output of any particular boiler is 
less than it would be under normal coal-fired con- 
ditions and in most cases it will be found necessary 
to burn some coal regularly in addition to the char 
in order to maintain the output at the desired figure. 
An idea of what output may be expected with 
different proportions of char and coal on different 
sizes of boiler may be obtained from the curves given 
in Fig. 3. The sizes of the boilers are indicated 
by the figures on the curves which represent the 
normal grate area, and not that with the step grate in 
use. The evaporations are given in pounds of 
steam per hour at a pressure of 100 Ib. per 
square inch. For example, taking the centre one of 
the five curves, a boiler with a normal grate area of 
20 sq. ft. and fired with coal only would evaporate 
approximately 4,000 Ib. of water per hour. Should 
the fuel be half coal and half char, the evaporation 
will be just over 3,000 Ib. per hour, while a decrease 
will follow an increase in the proportion of char; thus, 
with 7 Ib. of char to 1 Ib. of coal the evaporation will 
be of the order of 2,300 lb. per hour. Whatever pro- 

ions of the two fuels are used, they are not mixed 
or firing, but, as already indicated, the coal is put 
on the grate after the clinker has been removed and 
allowed to burn almost completely before the charge 
of char is introduced. 

It is hoped that the adoption of the step grate 
will effect considerable savings in the coal used for 
these boilers and that there will be also reduced costs 
in the transport of the char. The curves in Fig. 3 are 
plotted for the draught previously mentioned, and 
may be of use to others contemplating a similar change- 
over. It may be added that, apart from enabling 
char to be conveniently burnt, the step grate has been 
found successful with coal slack as fuel. In one test 
it was found that with low grade slack of } in. cube, 
the steam production was about 95 per cent. of that 
normally obtained when using a medium quality lump 
coal on a standard grate. 





THE LkON AND STEEL INsTITUTE.—Next year’s annual 
general meeting of the Iron and Steel Institute will be 
held in London, on May 11, 1944. 





THE INSTITUTION OF NAVAL ARCHITECTS.—The annual 
general meeting of the Institution of Naval Architects will 
be held on Wednesday, March 29, 1944. The Council 
will be pl d to « ider papers on subjects relating to 
naval architecture or marine engineering, and such offers, 
or suggestions for papers, should be sent to the Secretary, 
10, Upper Belgrave-street, London, 8.W.1, before the 
end of November. A list of papers selected for reading 
and discussion will be issued later and, in due course, 








advance copies of the papers will be available. 
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THE ** BRISTOL ’’ HERCULES AERO 
ENGINE. 


It is now common knowledge that the Bristol 
Hercules sleeve-valve aero engine has made, and is 
making, an outstanding contribution to the success 
achieved by the Royal Air Force in the present con- 
flict, being one of the most powerful engines, now in 
service. The engine was introduced in 1936, and one 
developing about 1,300 h.p. at take-off was illustrated 
and described in ENGINEERING on page 553 of volume 
144 (1937). Since that time the power output has 
been increased and the weight reduced in stages, the 
present engine developing over 1,650 brake horse- 
power, and having a net weight of 1,890 lb. The dia- 
meter of the engine is 52 in., and at the economical 
cruising speed the fuel consumption is less than } pint 
per brake horse-power per hour. 

Owing to the development work carried out by the 
Bristol Aeroplane Company, Limited, with the support 
of the Air Ministry, the company were able, on the out- 
break of war, to offer a thoroughly tested engine of 
advanced design and having a greater power output 
than any other proved type available, although the 
engine was capable of further development towards 
higher power outputs to keep pace with the prospective 
improvements in fuels—this being a matter of great 
importance in view of the time taken to get a newly- 
designed engine into large scale production. In these 
circumstances, the company were commissioned to 
build, equip, staff and manage a new factory devoted 
entirely to the production of Hercules engines. The 
work on this factory was commenced in the spring of 
1940, and although it was necessary to employ local 
trainee labour, largely female, the first engine was 
produced before the end of that year. Since then the 
production of the factory has been increased by some 
60 per cent. above the original estimates. “Subse- 
quently, owing to the operational successes of the 
early machines powered by Hercules engines, the engine 
was scheduled for production in the ‘‘ shadow” fac- 
tories, and as the programme requirements continued 
to expand, other main factories previously engaged on 
machining parts for the Bristol Mercury and Pegasus 
engines were changed over to the production of the 
Hercules. Moreover, the inherent simplicity of the 
components of this engine rendered it possible to make 
use of the services of a large number of small engineering 
establishments, and even garages, in all parts of the 
country, for their manufacture. 

The reliability, simplicity and overload capacity of 
the Hercules engine render it suitable for powering 
long-range bombers, such as the Wellington, Stirling 
and Lancaster, and, in this service, records show that on 
many occasions it has been possible to bring home a 
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| machine with one or more engines put out of action 

over enemy territory owing to the ability of the remain- 
|ing engines to withstand the prolonged overloading 
necessary to complete the flight. Another important 
application of the Hercules engine has been the power- 
ing of the Bristol Beaufighter, some particulars of 
which will be found on page 116 of our 152nd volume 
(1941). This aircraft has been used for various duties, 
including those of a night fighter, lo 
fighter, intruder and high-speed bomber. ore recently 
it has been fitted with special air brakes for torpedo 
dropping and employed for attacking enemy shipping 
in distant waters. 

Although one of the earlier Hercules engines was 
described as fully as was permissible in ENGINEERING, 
vol. 152, page 466 (1941), it may be recalled here that 
the engine is of the radial air-cooled sleeve-valve type, 
and the claim for simplicity is supported by the fact 
that of its 7,000 parts only 1,000 are different. This 
feature is due to the radial construction, permitting the 
use of individual cylinder assemblies which are simple 
to manufacture, service and replace; air cooling, which 
obviates the complications and difficulties incidental 
to secondary cooling; and the use of single sleeve 
valves, which replace the numerous parts required for 
the conventional poppet-valve gear. There are 14 
cylinders arranged in two rows round a crankcase of 
forged light alloy, the cylinders in the rear row being 
staggered relatively to those in the front row; the 
cylinders are of 5}-in. bore and the piston stroke is 
64 in., giving a total capacity of 2,360 cub. in., or 
38-7 litres. The cylinder head, which is detachable, and 
the barrel, are of high-conductivity light alloy, the 
barrel being formed with deep close-pitched finning 
for efficient cooling. The pistons are light-alloy forg- 
ings machined a!l over and fitted with fully-floating case- 
hardened and lapped gudgeon pins. The two-throw 
crankshaft is built up in three sections,so that single-piece 
master rods can be used, and the articulated rods are 
connected to the master rods by wrist pins. The sleeve 
valves are of steel, nitrided and lapped, and have the 
same coefficient of expansion as the light-alloy cylinder 
barrels. Each valve has four ports and is driven from 
the crankshaft by an arrangement of gears and cranks. 
An important advantage claimed for the sleeve valves 
is that the designed valve timing is maintained” per- 
manently without the need for regular checking of 
valve clearances, etc. A two-speed centrifugal super- 
charger is built into the rear of the engine and driven 
by gearing from the crankshaft. The low gear ratio 
gives the maximum power output for the take-off and 
initial climb, while the high gear enables the output to 
be maintained at the higher operational altitudes. The 
airscrew is driven through a bevel epicyclic reduction 
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with the crankcase on the front of the engine. The 
essential accessories, such as the magnetos, oil and 
petrol pumps, are mounted on the rear cover and 
driven directly from the engine. A power drive for 
the various aircraft accessories is also provided. To 
simplify installation as far as possible, the engine can 
be supplied as a complete self-contained unit with 
cowling, flame-damped exhaust system and engine 
mounting designed for four-point connection to the 
airframe. Such a unit, as fitted in the Bristol] Beau- 
fighter, is illustrated in Fig. 1, on this page. The adjust- 
able cowling for controlling the flow of cooling air, which 
was illustrated and described on page 182 of our 142nd 
volume (1936), is clearly shown in this illustration. 
The baffles used to ensure the most effective distribu- 
tion of the air round the cylinders can also be distin- 
guished in Fig. 1, but can be seen more clearly in 
Fig. 2. 

Although, as mentioned above, the Hercules engine 
has been greatly developed since its inception, progress 
is still being made which should enable it to magntain 
its position for some time to come. 





THE Prices or Bricks.—The Minister of Works has 
issued two Orders controlling the prices of building bricks. 
The first, No. 1 Order (S.R. and O. 1943, No. 1467, 
price 6d.), applies to bricks manufactured in any part 
of the United Kingdom, except Northern Ireland and 
the North of England. The No. 2 Order (S.R. and O. 
1943, No. 1478, price 3d.), applies to bricks produced in 
the counties of Northumberland and Durham and the 
northern portion of the North Riding of Yorkshire. 





ANCHOR BoLts.—A device for enabling ordinary bolts 
to be used as anchor bolts for machinery foundations, 
etec., without the necessity for grouting, is now being 
distributed by Messrs. The General Electric Company, 
Limited, Kingsway, London, W.C.2. The device, which 
is known as the “ Philbolt,”’ is manufactured by Messrs. 
Philplug Products, Limited, and consists of a conical 
sleeve, with radial cuts extending for about half its 
length, and, in the region of the cuts, formed with a 
conical recess in the reverse direction to take a deep 
conical washer or wedge. An ordinary bolt is inserted 
in a hole drilled in the masonry, etc., of the foundation 
and of the same diameter as the sleeve, which is then 
threaded on the bolt and driven down the hole to the 
bolt head by means of a piece of gas pipe. The conical 
washer is then threaded on the bolt and when the ordi- 
nary nut is tightened up, the expansion of the sleeve 
gives a firm grip in the hole. For deep holes, a series of 
sleeves and washers may be used on the same bolt. 
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ANNUALS AND REFERENCE BOOKS. 


The Electrician Annual Tables of Electricity Under- 
takings.  Fifty-fourth Edition, 1943-1944.—Present 
conditions have prevented the r annual publi- 
cation of this useful reference k, and editions 
did not appear in the years 1940 and 1942, so that the 
volume issued before that which has now become 
available was published in 1941. These breaks in 
the continuity of a ding series, while no 
doubt a matter Of regret to those responsible for its 
production, are of less inconvenience to users than 
would be the case in normal times, because the 
publication of current data on many of the matters 
covered by the tables is not now permitted. Im- 
portant alterations in plant capacity and distribution 
arrangements form an indirect indication of changes 
in the location and magnitude of war industries and 
information on such matters is naturally not now made 
generally available. The effect of this interdiction is 
seen in the tables with areas, installed capacity, 
and other particulars of the electric 
In some cases the information has to be restricted 
to the latest published pre-war figures. For reasons 
other than that of national security, but which will 
easily be understood, the section dealing with Foreign 
Un ings is very incomplete. No attempt has been 
made to include Germany or -occupied coun- 
tries. It has also not been possible to carry out a 
complete revision of the tables relating to Dominion and 
Colonial Un i but in many cases the 1939-40 
returns are in In } of these limitations, 
the volume will still be to perform most of its 
main services and continues to be a valuable book of 
reference. Most users are probably interested in the 
1 it section, which deals with British i 

this still contains particulars of systems, voltages, 
charges and other matters. It is for the purpose of 
obtaining information on the conditions of this t 
ruling in particular localities that the book is largely 
used. Possibly as a result of the paper situation, the 
volume has been reduced in size, and now measures 
about 10 in. by 7 in., as compared with 12 in. by 9 in. 
in the 1941 edition. Whatever the reason for this 
change, it —— to be a definite improvement. The 
new form is handier to use and is more suitable for a 
normal bookshelf. There is nothing in the tables which 
requires a large except the map of the grid trans- 
mission system and this is accommodated on a folding 
plate in the new volume. With the new edition, the 
number of pages has been more than doubled, but 
the thinner paper used is still entirely satisfactory. 
The book is published by Messrs. Ernest Benn, Limited, 
Bouverie House, 154-160, Fleet Street, London, E.C.4., 





INSTITUTION ELECTIONS. 


InstrTuTION oF Civi. ENGINEERS. 


Associate Member to Member.—Alan Boothman, 
Keighley ; Thomas Henry Jones, Hull. 


INSTITUTE OF TRANSPORT. 


Member—M. A. Cameron; G. R. C. Fox; C. 
Furber ; R. W. Johnson, M.C., T.D. 


Associate Member.—H. Ashton, Bury; H. Auty; 
R. Fortgang; F. Y. Frazer, Manchester; E. C. R. 
Lidwell; D. P. Martin, Notti ; A. Paterson ; 
H. Plant, Hull; C. Rayner, London ; R. W. Wheeler ; 
CG, J. Wilkins. 

’ Iystrrurtion or Ex.ecrrica, ENGINEERS. 

Member.—George Edward Condliffe, B.Sc., Gerrards 
Cross, Bucks. = 

Associate Member to Member.—Thomas Palmer Allen, 
M.Se., Belfast ; Itzkhok Archavsky, London, N.W.3; 
Dudley Austen Babb, Helensb Dumbartonshire ; 
Peter Edward Bamford, Birminghem ; Herbert Owen 
Bates, Twycross, near Nuneaton; Sune Hijalmar 
Busch, London, E.17 ; Charles Morgan Davies, Abbots 
Langley, Herts.; Percival i Davis, High 
Barnet; Franklin Edmondson, M.Sc., Altrincham ; 
George Westbrook Edward, London, 8.W.11; Ronald 
McLeod Fairfield, B.Sc. (Eng.), London, 8.W.3; John 
Alfred P. Farrant, Southampton; James Frederick 
Field, B.Sc., Edinburgh ; George Frederick Freeman, 
M.Se. (Eng.), Romford; Albert Warden Goldsack, 
; James Johnstone Gracie, Birmingham ; 
Henry Cecil Harris, London, S.W.1; Hugh 
Hoban, Dartford; James Linton, Southend-on-Sea ; 
Harold Mallalieu, Hull; Ernest Charles Muir, B.Sc., 
Birmingham ; Reginald James Nixon, Ashton-under- 
Lyne ; Robert Raine Pattinson, Sutton ; Griffith Hugh 
Perkins, B.Sc. (Eng.), Southampton; John Glover 
Robb, Chelmsford; George Archibald Robertson, 
B.Se., M.Sc. Tech., Preston; John Richard Rylands, 
M.Se., Wakefield; George Eric Skillington, Hull; 
Hector McArthur Speirs, B.Sc., Glasgow; Albert 
Macdougall Strickland, B.Sc., Gold Coast Colony ; 
Thomas Gerald Tyson, London, N.3; Henry Douglas T. 
Waldram, Portsmouth; William Edward Warrilow, 
Oxhey, Herts. ; Austyn Leslie Whiteley, M.Sc., Rugby; 
Charles Alfred Wilson, B.Sc., Buxton. 

IxstITUTION OF StRUCTURAL ENGINEERS. 
Member.—James Bowie, J.P., Glasgow; Edward 
Harry Bramley, Wednesbury; Brian Hugh Colqu- 
houn, B.Sc., M.Inst.C.E., London; John Colin Morris, 
B.Sc. (Eng.), A.M.Inst.C.E., M.Inst.M. & Cy.E.; John 
Rutherford Osmond, M.C., Stoke Poges, Bucks. ; 





price 12s. 6d., including postage. 





UnrTep SraTes TrRaDE wirH LaTIN-AMERICA.—Sta- 
tistics published in the United States indicate that that 
country’s trade with Latin-America during the first 
quarter of the present year resulted in a favourable 
balance, for the latter countries, aggregating 88 million 
U.S. dollars. Brazil’s share was 10,254,000 dols., that of 
Argentina 14,800,000 dols., that of Cuba 14,500,000 dols., 
that of Colombia 10,300,000 dols., and that of Chile 
25,300,000 dols. 





STENCIL-CUTTING Too1ts.—The cutting of stencils for 
addressing or otherwise marking cases and containers may 
be conveniently done by the die-tools manufactured by 
Messrs. New Die Limited, 28, Bartholomew-close, Lon- 
don, E.C.1. These tools enable manufacturers of goods 
packed in cases, barrels or cylindrical containers to cut 
@ stencil with a long inscription, and consequently to 
save time in addressing or marking a number of packages. 
The tools, which are cutting dies with raised letters, 
etc., can be employed to make stencils in oiled paper, 
cardboard, or thin metal with the aid of an ordinary 
hammer, The 11 standard sizes range from letters 
+ in. to 3 in. high. Each set consists of 43 tools and 
comprises a complete alphabet, 10 numerals, stops and 
other miscellaneous signs, including a broad arrow. 


INSTITUTE OF TRANSPORT COASTWISE-SHIPPING 
Awarkps.—Sir Alfred Read, a past-president of the 
Institute of Transport, has offered to provide, for a 
period of 5 years in the first instance, two annual awards 
to be made by the Council. The offer, which has 
been accepted by the Executive Committee or the 
Institute, consists of (a) a silver medal and 251. to a 
member for a paper of merit presented to the Institute 
on a subject dealing with coastwise shipping in relation to 
other forms of internal transport, and (6) a prize of 251. 
for the most noteworthy performance, of not less than 
honours standard, at the Institute examinations by a 
candidate who is engaged in coastwise shipping. The 
detailed conditions of the award are at present under 
consideration, and a further announcement will be 
made at ‘ater date. 


Donald Smith, M.Inst.C.E., Greenock; Montague 
Arnold Shute, F.R.I.B.A., Nuneaton. 

Associate Member to Member.—Thomas Frederick 
Burns, A.M.Inst.C.E., Banstead; Eric William Den- 
holm, A.M.Inst.C.E., Dundee; Douglas Lax, Up- 
minster, Essex ; Eric Albert Parsons, Brighton. 





BOOKS RECEIVED. 


The Forest Research Inatitute, Dehra Dun, India. Indian 
Forest (Utilisation) Bulletin No. 116. Studies on 
Adhesives. Part III. Casein Glues. By D. Nara- 
YANAMURTI, V. RANGANATHAN and MOHAMMED IKRAM. 
Dehra Dun, U.P., India: The Utilisation Officer, 
Forest Research Institute. [Price 4 annas or 6d.) 
United States National Bureau of Standards. Building 
Materials and Structures. Report BMS 101. Strength 
and Resistance to Corrosion of Ties for Cavity Walls. 
By C. C. FisnHsvurn. Washington: Superintendent of 
Documents. [Price 10 cents.) 

United States Geological Survey. Water-Supply Paper 
No. 910. Water Levels and Artesian Pressure in Obser- 
vation Wells in the United States, 1940. Part 5. North- 
western States. By O. E. MEINZER and L. K. WENZEL. 
Washington: Superintendent of Documents. [Price 
25 cents.) 

Ministry of Supply. Welding Memorandum No. 4A. 
Memorandum on the Resistance Welding Processes. 
London: Advisory Service on Welding, Department 
of the Director-General of Scientific Research and 
Development, Ministry of Supply, Berkeley-court, 
Glentworth-street, N.W.1. [(Gratis.] 

United States Bureau of Mines. Technical Paper No. 653. 
Explosion Hazards of Combustible Anaesthetics. By 
G. W. Jones, R. E. Kennepy and G. J. THomas. 
Washington: Superintendent of Documents. [Price 
15 cents.) 

Future Education and Training for British Industry. By 
Tupor J. Jones. London: George G. Harrap and 
Company, Limited, 182, High Holborn, W.C.1. [Price 
5s. net.) 


The Railway Handbook, 1943-1944, Compiled under 


the direction of the Editor of “‘ The Railway Gazette.” 
London. The Railway Publishing Company, Limited, 


PERSONAL. 


Sm JAMES MARCHANT has resigned, for reasons of 
health, from the post in the Directorate of Salvage ang 
Recovery, Ministry of Supply, which he held since 
June, 1942. 

Mr. J. N. Kitpy, M.I.Mech.E., F.C.S., is resigning his 
post as general manager, Messrs. Richard Thomas and 
Company, Limited, Redbourn Hill Works, Scunthorpe, 
Lincolnshire, for reasong of health. He is President of 
the Lincolnshire Iron and Steel Institute and chairman 
of the Lincolnshire Ironmasters’ Association. 

Mr. Herpert C. Bass, M.I.E.E., general manager of 
the Lothians Electric Power Company, has retired. His 
successor is Mr. O. H. A. CoLLYNsS, M.I.E.E. 

Mr, G. Vivian Davies, M.Sc., A.M.I.Mech.E., F.C.s., 
has been appointed a director of Mesrs. A. F. Webber, 
Limited, Birmingham. 

Mr. A. 8. Grttey, A.M.1.Mech.E., has been made 
general manager to Messrs. Fawcett, Preston and (om- 
pany, Limited. 

Mr, F. G. 8. Martin, O.LE., M.C., M.I.Mech.E., has 
been appointed general manager of Messrs. Tata Aircraft, 
Limited. 

Mr. 8 H. Moorriretp, M.Sec., A.M.I.Mech.E., has 
retired from the position of head of the Engineering 
Department of Wigan and District Mining and Technical 
College. 

Mr. 8. MCEWEN has been appointed honorary treasurer 
and vice-president of the Combustion Appliance Makers’ 
Association (Solid Fuel) in succession to Mr. E. W. Ropry 
who has retired for reasons of health. The Council of the 
Association have also nominated Mr. H. Linpars for 
re-election as chairman of the Council of the British Coal 
Utilisation Research Association for the three years 
ending December, 1946. 

Mr. P. W. THOMPSON has been elected vice-president 

in charge of engineering of the Detroit Edison Company, 
Detroit, Michigan, U.S.A. He will be responsible for 
power generation, central heating, and construction 
works. Mr. S. M. DEAN has been made chief engincer 
in charge of the planning and engineering works on the 
Company's system. 
Mr. Wiiu1aM Giass, A.M.1.Mech.E., director and 
works manager, Messrs. Johnson and Phillips, Limited, 
London, S.E.7, has been appointed deputy managing 
director and Mr. S. J. Passmore and Lt.-CoLt. R. W. ©. 
REEVES, A.M.I.E.E., have been elected directors. 

THE NATIONAL SMOKE ABATEMENT SOCIETY have 
removed their offices from 94, Manor Green-road, Epsom, 
Surrey, to Chandos House, Buckingham Gate, London, 
S.W.1. (Telephone: ABBey 1359.) 

Mr, G. W. Putts, District Locomotive Superinten- 
dent, London and North Eastern Railway, Glasgow, has 
retired and has been succeeded by Mr. R. P. CRITCHLEY, 
hitherto District Locomotive Superintendent, Edinburgh. 
Mr. R. P. BLAcKBURN has succeeded Mr. Critchley at 
Edinburgh. Mr. J. H. P. Lioyp, acting Assistant Loco- 
motive Works Manager, Doncaster, has been appointed 
Locomotive Works Manager, Stratford, in succession to 
Mr. A. O. CarILverRs, who has been appointed assistant to 
the Mechanical Engineer (Outdoor), Doncaster. 

Messrs. SPECIALLOID, Luurrep, North Finchley, Lon- 
don, N.12, have opened a Southern Counties Depot at 
89, Woodbridge-road, Guildford (Telephone: Guildford 
4167). The depot is under the control of Mr. W. G. RoGErs. 
CapTain G. F. Davies, R.A., has been appointed a 
director of Messrs. Hick, Hargreaves and Company, 
Limited. 








Export CREDITS GUARANTEE DEPARTMENT.—During 
the quarter ended September 30, the Export Credits 
Guarantee Department assumed liability. under Section | 
of the Export Guarantees Act, 1939, up to a maximum of 
5,903,2281., in respect of contracts, policies and guarantees 
amounting to 12,427,7471. 

THE ALLOCATION OF Twist DriLis.—In connection 
with the issue of the Control of Machine Tools (Twist 
Drills) (No. 1) Order, 1943, which, as stated on page 133, 
ante, came into force on August 16, it may be recalled 
that the High-Speed Twist-Drills Allocation Centre, also 
opened on August 16, as a commencement dealt only 
with standard drills with Morse-taper shanks, up to 3 in. 
diameter, including millimetre and fractional sizes, and 
also straight-shank drills up to 1} in. diameter, both 
types rising by 64ths in. and 0-5 mm. steps. Now that 
the Allocation Centre has progressed sufficiently with its 
organisation, however, its operations have been expanded 
to include, in addition, alterations of standard high-speed 
steel straight-shank “‘ jobbers” twist drills of from ¥ in. 
to 3 in. diameter, rising by 64ths in. steps; 0-5 mm. to 
13 mm. diameter, rising by 0-25 mm. steps; wire-gauge 
sizes, numbers 1 to 80; and letter sizes, A to Z. Supplies 
of these drills must now be obtained as provided in the 
regulations laid down in paragraphs 8, 9 and 10 of the 
Explanatory Memorandum to the Control of Machine 
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NOTES FROM THE NORTH. 
GLASGOW, Wednesday. 


Scottish Steel Trade.—As steel products of a lighter 
character are in strong demand at present there is a 
reduction in the total tonnage output of steel, but pro- 
duction still remains at a high level. There is an excep- 
tionally heavy demand for steel products for shipbuilding 
and aireraft purposes. The long delivery times have 
given the steelmakers cause for anxiety and they have 
been seeking means for reducing them. The difficulty has 
been most apparent in plates and sections. Makers have 
managed recently to clear off some arrears in the pro- 
duction of aircraft steels, but they are hard pressed by 
the large programme still confronting them. There has 
been a marked improvement in the raw-materials position 
in the past year. Good heavy scrap is in short supply, 
but this cannot easily be rectified at present. Market 
quotations show no change and are as follows :—Boiler 
plates, 171. 128, 6d.; ship plates, 167. 38; sections, 
151. 88.; medium plates, } in. and thicker, rolled in sheet 
mills, 211. 158. ; black steel sheets No. 24 gauge, 221. 15s. ; 
and galvanised corrugated sheets No. 24 gauge, 261. 28. 6d. 
All per ton, for home delivery. 


Malleable-Iron Trade.—Orders in the malleable-iron 
trade are sufficient to maintain steady business and raw 
materials are in adequate supply. Market prices are as 
follows :—Crown bars, 151. 12s. 6d; No 3 bars, 
131. 128. 6d.; No. 4 bars, 131. 17s. 6d.; and re-rolled 
steel bars, 171. 15s., all per ton, for home delivery. 


Scottish Pig-Iron Trade.—Hematite is still in short 
<upply, but larger quantities are likely to be available 
in the near fature. Native low-grade ore is in good 
supply, and more basic pig iron is available than is needed. 
There is no alteration in the market prices, which are as 
follows :—Hematite, 6/. 188. 6d. per ton; basic iron, 
6l. 0s. 6d. per ton, both delivered at the steelworks 
foundry iron No. 1, 61. 5s. 6d. per ton; and No, 3, 61. 3s. 
per ton, both on trucks at makers’ yards. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—A stoppage, fortunately of very 
short duration, broke out at the Nine Mile Point Colliery, 
Risca, Monmouthshire, during the past week. The men 
ceased work because of a dispute between an official 
and a workman, but later the same day they decided 
to accept the recommendation of the Miners’ Federation 
and the Regional Coal Controller, Mr. William Jones, 
and return to work on the assurance that the official 
concerned would be removed from the Big Vein district 
for the week and that an investigation would be held by 
the Controller. Another stoppage at the Ocean Colliery 
Treharris, held up operations for a week. It resulted 
from a serious mishap in the South Pit during coal wind- 
ing operations and about 1,800 men were affected. Very 
firm conditions continued to rule on the Welsh steam- 
coal market, although the amount of new business that 
could be entertained for early delivery was severely 
restricted. As a rule, collieries were hard pressed to 
maintain deliveries under standing engagements for the 
essential consumers, and salesmen had very little coal 
to offer for delivery over some months to come. The 
demand was keen on both home and foreign account. 
\ steady export trade was maintained, and allocations 
of some of the better grades were made for shipment to 
the priority consumers. South American customers 
showed continued interest while neutral users were 
also anxious to cover their requirements. For these 
buyers, however, the sellers had only the lowest grades 
to offer but there was a good demand for these. 
The large descriptions were in demand and business 
for the sized kinds was brisk, but supplies were not 
easily arranged and the tone was strong. Bituminous 
smalls were also difficult to negotiate for some months 
to come and were strong, while the best dry steam smalls 
were busy. Inferiors, however, were available in excess 
of requirements and were dull. Cokes and patent fuel 
were active in the home trade. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
the slightly increased activity in business in tin-plates 
continues. Steel sheets are as busy as ever and the 
works producing them are fully employed. Iron and 
steel scrap continues in steady demand. The prices of 
iron and steel commodities are as follows :—Standard 
quality coke tin-plates, per box of 108 Ib., containing 
112 plates, measuring 20 in. by 14 in., 29s. 9d. f.o.r. at 
makers’ works, for home consumption, and 308. 9d. f.o.b. 
for export. Tin-plates carrying heavier coatings, 30s. 
and 308. 44d., per box f.o.r., for home consumption. 
Galvanised corrugated steel sheets No. 24 gauge, in 
bundles, 261. 2s. 6d. and steel-sheet and tin-plate bars, 
121. 28. 6d., all per ton and delivered. Welsh hematite 
pig iron 61. 14s. and Welsh basic pig 6/. 0s. 6d., both per 
ton, delivered, and both subject to a rebate of 5s. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Shettield steel and: engineering firms 
are fully employed and outputs are satisfactory in spite 
of the continued elimination, at many works, of much 
of the week-end working, which, for a long time, was taken 
as a matter of course. It is found that the rest which 
many men are now able to take at week-ends is a vital 
factor in the vigorous application to duties, but many 
men would have preferred continuous employment 
with extra pay for Sunday work. There is an active 
call for acid carbon steels, though the maximum pro- 
duction is being maintained at the leading plants. There 
is a continuous and heavy demand for the types of alloy 
steels needed for the engineering trades. The more 
expensive types of alloy and carbon steels are busier 
again, but the demand is less what it was a few months 
ago. Basic-stee]l production is at a high level, and 
although big inroads have been made into stocks of 
scrap and other materials, there are full and adequate 
supplies for a long time ahead. The demand for engineers’ 
small tools continues, and in spite of large deliveries 
there are considerable arrears to be worked off at all 
factories. Makers of high-speed twist drills, milling 
cutters, and reamers have considerable difficulty in 
avoiding further accumulation of orders and are employ- 
ing their capacity to the full. Raw materials for the 
steel trades are in adequate supply. Local brands of 
pig iron are being received in adequate quantities, but 
more hematite iron would be welcome. 

South Yorkshire Coal Trade.—Thé majority of local and 
district colliery companies are encouraging their em- 
ployees to attend courses at technical schools, and in 
several instances fees in excess of 2s. 6d. are being re- 
funded. Mr. N. E. Webster, President of the Midland 
Institute of Mining Engineers, says that the increasing 
mechanisation of pits provides ample opportunities for 
the properly trained mine-worker. Over forty deputies 
and men from the Nunnery Collieries are attending classes ; 
some have passed the colliery manager’s and under- 
ground manager’s examinations and others have passed 
the deputies’ and first-aid examinations. The demand 
for coal is still very heavy. All priority requirements are 
being satisfied, and although there are transport delays, 
inseparable from the shorter periods of daylight, the 
works and depots are being kept supplied satisfactorily. 
The demand for best locomotive hards is still strong, 
and there is nothing to spare in best hards, or washed 
and graded steams. Coking coal is in strong demand, 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDPLESBROUGH, Wednesday. 


General Situation.—Generally speaking, iron and steel 
| producers are meeting delivery demands. Pressure for 
the supply of certain commodities is somewhat less 
insistent than has been the case for some time, but does 
not justify any reduction in output. Bookings, in fact, 
include contracts that will keep the plants busily em- 
ployed for some months ahead and new substantial orders 
could be obtained but producers of many descriptions 
of material are disinclined to enter into further large 
delivery obligations. Native raw materials are abundant. 


Forge and Foundry Pig Iron.—Forge and foundry 
pig consumers have no difficulty in obtaining adequate 
supplies. Much of the tonnage passing into use is still 
obtained from other producing districts. 

Basic Iron.—While there is no basic iron on the market, 
the output fully covers the heavy requirements of the 
producers’ adjacent consuming plants. 

Hematite and Low-Phosphorus Iron.—The shortage of 
hematite continues to enforce. the careful rationing of 
consumers and considerable use of substitutes is still 
unavoidable. Conditions do not yet permit a material 
expansion of the limited make, but better supplies of the 
high-grade ores required are confidently expected and 
more furnaces are expected to be turning out hematite 
in the near future. A further slight increase in the pro- 
duction of low and medium grades of phosphoric iron is 
welcome, though it is not sufficient to cover current 
needs. The rather larger deliveries of refined iron are 
relieving the situation to some extent. 

Manufactured Iron and Steel.—The larger supply of 
semi-finished iron and steel from home sources is prac- 
tically sufficient for the exceptionally large requirements 
of the re-rolling mills and moderate stocks of imported 
commodities are still available for emergencies. Priority 
buyers are receiving increased tonnages of special and 
alloy steels, while the output of ordinary carbon steel is 
adequate for the needs of the makers’ adjacent consuming 
plants. In the finished industries, production is at a high 
level in all branches except that turning out heavy joists. 
The demand for steel plates of all descriptions, as well as 
for sheets continues to be intense and substantial con- 
tracts extending over the first quarter of 1944 have been 
accepted. The light and medium sections are busy. 








NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, November 13, 2 p.m., Magnet House, Kings- 
way, W.C.2. “Sound Reproducing Equipment,” by 
Mr. H. D. Murdoch. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Students’ Section: Saturday, November 13, 2.30 
p-m., Griffin Hotel, Boar-lane, Leeds. ‘“ Protection of 
Power Transformers,’ by Mr. H. W. Oldham. Wéreless 
Section : Tuesday, November 16, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Discussion on “ The 
Role of Ultra-High Frequencies in Post-War Broad- 
casting ” to be opened by Messrs. K. I. Jones and D. A. 
Bell. Measurements Section: Friday, November 19, 
5.30 p.m, Savoy-place, Victoria-embankment, W.C.2. 
“ Instrument Transformers,”” by Mr. A. Hobson. 

INSTITUTION OF PRODUCTION ENGINEERS.— Yorkshire 
Section : Saturday, November 13, 2.30 p.m., The Hotel 
Metropole, Leeds. “ Output and Environment,” by 
Dr. K. G. Fenelon. Birmingham Section: Wednesday. 
November 17, 7 p.m., James Watt Memorial Institute. 
Birmingham. Film: “ Resistance Welding.” North- 
Eastern Section: Friday, November 19, 6.15 p.m.. 
County Hotel, Newcastle-upon-Tyne. ‘“ Surface Finish,” 
by Dr. G. Schlesinger. Preston Section: Saturday, 
November 20, 2.30 p.m., Messrs. Clayton, Goodfellows 
and Company, Limited, Atlas Ironworks, Blackburn. 
** Metallic Arc Welding,” by Mr. W. J. Vernon. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday , 
November 13, 2.30 p.m., Engineers’ Club, Manchester. 
“The Control of Hydraulic Power,” by Mr. E. Bruce 
Hall, Junr. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—North- 
Western Centre: Saturday, November 13, 3 p.m., En- 
gineers’ Club, Manchester. ‘‘ Performance Characteris- 
tics of Steering Gears,”’ by Mr. H. N. Charles. London 
Graduate Section: Sunday, November 14, 3 p.m., 12, 
Hobart-place, S/W.1. “The Sports Car,” by Mr. C. 
Kimber. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Lancashire 
Branch: Saturday, November 13, 3 p.m., Engineers’ 
Club, Manchester. ‘“‘ Syphon Brick Method of Cupola 
Tapping,” by Mr. E. R. Dunning. Scottish Branch: 
Saturday, November 13, 3 p.m., Royal Technical College, 
Glasgow. ‘* Defects in Non-Ferrous Castings ” Report. 
presented by Mr. J. A. Arnott. 

INSTITUTION OF MECHANICAL ENGINEERS.—Midland 
Graduates’ Section: Saturday, November 13, 6 p.m., 
Messrs. Robert Hyde and Sons, High-street, Stoke-on- 
Trent. “ The Making of a Newspaper,” by Messrs. A. 
Reynolds and 8S. K. Smith. Monday, November 15, 
7 p.m., James Watt Memorial Institute, Birmingham. 
“ Stationary and Running Dry Friction on Discs and 
Annuli,” by Dipl.-Ing. G. A.G. Fazekas. Midland Branch : 
Thursday, November 18, 4.30 p.m., James Watt Memorial 
Institute, Birmingham. “ Industrial Development in the 
Dominions,” by Professor M. L. Oliphant. Institution : 
Friday, November 19, 5.30 p.m., Storey’s-gate, St. 
James’s Park, S.W.1. Thomas Hawksley Lecture : 
“Gyroscopic Principles and Applications,” by Professor 
C. E. Inglis. 

INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, 
November 14, 2.30 p.m., Waldorf Hotel, W.C.2. “ Pro- 
duction Planning and Control,” by Dr. W. G. Webb. 

DerBy Society OF ENGINEERS.—Monday, Novem- 
ber 15, 6.30 p.m., School of Arts, Green-lane, Derby. 
“Coal and Post-War Planning,” by Mr. E. G. Phillips. 

BRADFORD ENGINEERING SocrETy.—Monday, Novem- 
ber 15, 6.45 p.m., Technical College, Bradford. ‘“‘ New 
Educational Plans and the Engineering Industry,” by 
Dr. H. L. Haslegrave. 

INSTITUTION OF CIVIL ENGINEERS.—Road Engineering 
Division : Tuesday, November 16, 5 p.m., Great George- 
street, S.W.1. ‘“‘ Cold and Wet Aggregates in Bituminous 
Construction for Roads and Aerodromes,” by H. J. E. 
Carter and Dr. A. R. Lee. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
November 16, 6.30 p.m., 198, West-street, Sheffield. 
** Metallurgical Aspects of the Welding of Hardenable 
Alloy Steels,” by Mr. H. F. Tremlett. 

INSTITUTE OF WELDING.—Wednesday, November 17, 
6 p.m., Polytechnic, Scarbrook-road, Croydon. Film 
and Discussion on welding. 

BRITISH ASSOCIATION OF REFRIGERATION.—Thursday, 
November 18, 5.30 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘“‘ Extreme Low Tem- 
perature Refrigeration,” by Messrs. E. G. Rowledge and 
A. O’B. Brandon. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Novem- 
ber 19, 6.30 p.m., 39, Victoria-street, S.W.1. Discussion 





Evening. 
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ENGINEERING. 
Offices for Publication and Advertisements, 


35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 


this Journal and other publications bearizig some- 
what similar titles. 
LESQUARE 


Tetzcraraic f{* ENGINEERING,” 
ADDRESS LONDO 
TaterHonzs Numper—TEMPLe Bak 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and ey 9 subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the to the Publisher, together with 
the agent’s name and address. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 





Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for hlocks left in their 
possession for more than two years. 


All accounts are payable to “ ENGINEERING,” Ltd. 
+ should be crossed “‘ The National Provincial 
Limited, Charing Cross Branch.” Post Office 





Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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THE FOULING OF BOILER 
TUBE SURFACES. 


Iw all branches of engineering, it may be said 
with reasonable truth that progress consists in the 
change of limiting factors. Just as the controlling 
influence in the duration of railway non-stop runs 
has varied in the course of time from water capacity 
to coal capacity, from coal capacity to the endurance 
of the engine crew, and is now, perhaps, conditioned 
more by the problem of removing ash and clinker 
from the grate than by anything else, so it will 
probably be found, on examination, that a sequence 
of limiting factors can be compiled for most forms 
of mechanical, electrical, thermal, or chemical 
engineering construction, the resolution of each 
factor in turn representing a definite advance in 
overall efficiency of operation. The standards of 
efficiency may differ widely, but the general trends 
are similar; and it is usually a safe course to 
pursue, in seeking further improvement, to deter- 
mine what most frequently causes the. plant to be 
taken out of service and to endeavour first to 
eliminate that particular source of weakness. 

The development, in recent years, of large water- 
tube boilers for electric power stations has provided 
some interesting examples of the course of events 
indicated above. In the earlier days of the land- 
type water-tube boiler, the troubles which caused 
boilers to be shut down of necessity were often 
merely mechanical. With the advent of more 
reliable stoker mechanisms, the durability of fire- 
bricks began to assume increasing importance ; 
then, by degrees, as temperatures and pressures 
advanced, the problems became largely metal- 
lurgical. Fouling of the water side of the heating 
surfaces was overcome by giving proper attention 
to the treatment of feed water; ash accumulation, 
by modifications in general design to avoid the 
presence of pockets and by various re-arrangements 
of the tubes and baffles; and so the course of 
development was traced, each change bringing some 
new factor into prominence. 

The readiness of electricity authorities and their 
technical] advisers to spend large sums on soot-blow- 
ing equipments clearly indicates that the clearliness 
of the fire side of boiler heating surfaces—including 
in that general term the tube banks of air heaters 
and economisers—is now the limiting factor which 
is causing most concern, or, at least, which is 
regarded as the most likely to pay for closer atten- 
tion. Labour shortage, difficulty in obtaining the 
most suitable coals, and the urgent war-time need 


considerable influence in the same direction; but 
there is little doubt that, even if there had been no 
war, the growing size of boiler units and the conse- 
quent expense of allowing them to stand idle would 
have had much the same effect in concentrating 
attention upon this aspect of boiler operation. 
Individual studies of the problem have been numer- 
ous and by no means confined to this country, 
though, so far, it must be admitted, the results 
have been inconclusive; but, if the theories and 
suggestions put forward at the joint meeting of the 
Institutions of Mechanical and Electrical Engineers, 
held at the latter institution on Thursday, Novem- 
ber 4, exhibit the same shortcoming, the two papers 
in which they were presented form a welcome 
indication of the detailed manner in which the 
problem is now being examined and afford some 
hope that eventually a solution will be found. 

The papers mentioned were on “ Causes of High 
Dew-Point Temperatures in Boiler Flue Gases,” by 
Mr. W. F. Harlow, Wh.Ex.; and on “ Bonded 
Deposits on Economiser Sete Surfaces,” by Mr. 
J. R. Rylands, M.Se., and Mr. J. R. Jenkinson, 
B.Met. Neither paper, of course, claims to cover more 
than a part of the whole subject of boiler fouling, 
but they place on record the results of a great deal 
of exploratory work which should prove useful to 
future investigators. Mr. Harlow, who is a member 
of the technical staff of Messrs. International Com- 
bustion, Limited, Derby, pointed out that high dew- 
point temperatures in boiler flue gases, by causing 
premature condensation in the cooler gas passages, 
led to the formation of deposits and to corrosion. 
He submitted evidence to show that a high dew- 
point could be caused by increased temperature of 
the superheater tubes, the oxide film on the tubes 
acting as a catalyst in the conversion of sulphur 
dioxide into sulphur trioxide, thereby increasing the 
sulphuric-acid content of the gases. The trouble, 
he found, was confined usually to plants fired by 
mechanical stokers, pulverised-fuel plants being 
seldom affected. Experiments showed that the 
action could be prevented by coating the catalytic 
surfaces with lime or fine pulverised-fuel ash, and 
it was suggested in the paper that the formation of 
acid, and the serious consequences arising therefrom, 
might be obviated by spraying these materials on to 
the tubes at intervals, possibly by dosing the soot- 
blowing steam with milk of lime or suspensions of 
other inert substances. 

In some respects, the authors of the second paper 
were not entirely in agreement with Mr. Harlow ; 
they maintained, for example, that high dew-points 
were not sufficient to account for various observed 
and well-established facts. Being concerned more 
especially with economisers—both Mr. Rylands and 
Mr. Jenkinson being on the staff of Messrs. E. Green 
and Son, Limited, Wakefield—they applied them- 
selves mainly to this field, while pointing out that 
the “‘ bonded ” type of deposit was to be found also 
on the tube surfaces of boilers and in air heaters. 
Their objection to the high dew-point theory 
extended to those based on fused ash particles and 
bonding effects due to sodium sulphate, and they 
indicated, as facts to be taken into consideration, 
the circumstance that new boiler plants appear to 
experience a period of apparent immunity from 
deposits, the characteristic behaviour of the dust 
from plants fired with pulverised fuel, and the 
peculiar scale-like form of certain hard deposits 
occurring on the tubes of boilers and economisers. 
They had found, on close investigation, that these 
deposits resulted from certain chemical reactions 
between flue dust and sulphuric acid, and that the 
type of the reaction depended on the temperature 
of the metal parts associated with the deposits. 
They traced eight stages in the formation of the 
deposits, offering a somewhat less number of oppor- 
tunities of preventing completion of the full cycle of 
the process of formation ; and they discussed at some 
length the various types of coal ash, the characteris- 
tic features which favour the presence of deposits, 
and the possible effect that attention to these points 
might have on boiler design, 

In view of the many variables involved in any 
consideration of processes place in the 
furnaces and gas passages of boilers of the types in 
question, it is not surprising that there should be a 
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papers, and the discussion itself was not nearly so 
representative of the whole field of power-station 
boiler operation as might have been wished. Of 
the care devoted to the investigations by the several 
authors there was and could be no doubt, but it is 
open to question whether they had been able to 
take into account all the factors that might bear 
upon the results obtained and the conclusions 
drawn. To mention only one, it might reasonably 
be asked whether there might not be some scale 
effect involved, the existence of which might tend 
to invalidate direct comparisons between laboratory 
experiments and the conditions obtaining in full- 
sized furnaces and gas passages of the dimensions 
now common in power-station practice. There 
are the points, too, that the surveys were obviously 
sectional in character, in certain respects, and that, 
while the phenomena observed were more often 
found in stoker-fired plants than in those operating 
with pulverised fuel, this distinction cannot be 
regarded as fundamental and absolute; trouble- 
some deposits can and do occur in pulverised-fuel 
plants, though they may not be identical with those 
experienced with stoker firing, and the incidence of 
the deposits broadly characterised as typical of 
stoker firing is by no means universal in that class 
of plant. 

Without attempting to cast any serious doubt 
on the accuracy of the authors’ experiments or 
the validity of their general conclusions, it may be 
suggested, also, that a great deal of the trouble ac- 
tually encountered in large boilers is attributable to, 
or materially aggravated by, insufficient draining of 
soot-blower piping systems. We are not aware 
whether any research has been undertaken on the 
behaviour of water particles discharged from soot 
blowers into combustion chambers and gas passages, 
the “expectation of life” of a water particle in 
such circumstances, or the bearing that the state 
of the water, at the moment of impact on the heating 
surface, may have on the nature of any deposit 
formed there. It is an observed fact that water 
sprinkled on a steel plate, during the process of 
hot-rolling in a plate mill, will remain in a liquid 
state on the surface of the almost white-hot metal | 
for an appreciable time; though, when globules 
of water fall off the end of the plate, they flash 
instantly into steam. It may be that this pheno- 
menon has a parallel in the behaviour of water 
projected into the gas spaces of a boiler, or it may 
not; but, if any such parallel can be traced, it 
is conceivable that the length of the path of the 
projected particle may have an influence on the 
type of deposit, if any, formed on the surface on 
which the particle impinges. 

There are still types of soot blower in use in this 
and other countries which are not completely self- 
draining, and, apart from any question of design, 
there is always the possibility that drains may 
become partly or wholly choked; an event which 
is less likely to be quickly detected in a large instal- 
lation of automatically controlled blowers than in 
an equipment intended for individual operation by 
hand. Automatic operation of any kind of mech- 
anism seldom eliminates the human element; it 
merely transfers the responsibility to a different 
level. We would not suggest that defective drainage 
of soot blowers is the only cause, or even the prin- 
cipal cause, of the deposits which have induced so 
much investigation during the past decade in this 
country, in the United States, and in Germany, 
but close attention to soot-blowing installations 
has lengthened steaming periods in many cases, 
and it is improbable that the possibilities of improve- 
ment along these lines are exhausted. For the more 
elaborate studies which the whole question of boiler 
outage seems to deserve, it would appear that a 
case could be made out for a programme of research 
on a scale which, so far as we are aware, has not 
yet been attempted, by setting aside certain boilers 
or even a complete and fairly modern station, 
for this purpose alone. To some extent, every 
up-to-date power station is a research establish- 
ment, but much of the work thus undertaken is too 
much ad hoc to be of general utility, and, in any 
case, only a few of the observations are ever pub- 
lished. If the whole industry could combine to 
attack the problem, it would be reasonable to expect 








more rapid progress and more conclusive results. 


FACTORY ACCIDENTS. 


In his Annual Report forthe year 1941, the Chief 
Inspector of Factories, referring to accident rates, 
said “the accidents on woodworking machinery 
have shown an actual decrease.”’ In the correspond- 
ing Report for 1942,* which has just been published, 
he is not able to repeat this satisfactory intimation. 
In its place he refers to a “ disturbing increase ” 
due to fatalities with circular saws. This he attri- 
butes partly to increase in the cutting of home-grown 
timber, in which the effective guarding of the saw 
is more difficult. Accidents with woodworking 
machinery do not form an important part of factory 
accidents as a whole (the disturbing increase referred 
to is 14 against 5) but this change for the worse may 
probably be taken as illustrative of the general 
trend. Inthe 1941 Report, the favourable record was 
partly attributed to the fact that a greater propor- 
tion of skilled operatives were employed on wood- 
working machinery than on most other types of 
machine tool. It may well be that this greater 
proportion has by now decreased. If the circular 
saw, which constitutes the primary woodworking 
machine tool, has had to deal with irregular and 
awkward logs, the difficulties of semi-skilled labour 
will have been increased, but it is likely that the 
characteristics of that labour itself form the main 
contribution to accident increase. Improper use or 
neglect of machine guards frequently arises from 
inadequate experience of their value. 

In spite of this increase in fatal accidents with 
woodworking machinery, in factories taken as 
a whole there has been a decline. Fatal accidents 
in 1941 were 1,646 and in 1942, 1,363, showing a 
decrease of 17 per cent. This satisfactory record is, 
however, marred by the fact that reportable non- 
fatal accidents increased by 16 per cent., from 
269,652 to 313,267. It is not possible to analyse 
this state of affairs, as the Report does not give any 
statistical information about the incidence of the 
various types of accident. It is frequently a matter 
of pure chance whether a serious accident is fatal or 
non-fatal, and in any broad consideration of the 
matter the two are best taken together. On this 
basis, reportable accidents increased by 43,332, 
from 271,298 to 314,630. This appears to be a very 
undesirable rise, but again it is impossible to measure 
its import as no figures are given indicating the 
total number of workpeople over which the accidents 
were spread. It was certainly considerably greater 
in 1942 than in 1941, so that a marked rise in total 
accidents was to be expected. 

Although the Report gives no information about 
the number of workpeople employed, it contains a 
brief table from which it is reasonable to infer that 
there has been no serious increase in the accident 
rate per head. The table shows that in 1940, which 
may be taken as the year of the beginning of the 
large influx of new unskilled labour into the shops, 
the increase of fatal accidents was 24 per cent. over 
the previous year; for 1941 the corresponding 
increase was 20 per cent.; and for 1942 there was 
the 17 per cent. decrease already referred to. For 
non-fatal accidents the increases were 20 per cent., 
17 per cent., and 16 per cent. As these percentages 
in each case refer to the previous year, they are 
cumulative, but they have the satisfactory feature 
of indicating a steady fall in the rate of increase. 
Again it is to be remembered that the total accidents 
were spread over a much larger body of workpeople. 
The total reportable accidents in 1938 were 180,103 
against 314,630 in 1942. This latter figure is 1-7 
times greater than the former, and as it seems a 
reasonable assumption that the factory population 
increased in at least the same proportion it would 
appear that there has actually been no important 
change in the overall accident rate. 

From the information available, it would seem 
that the increase in total accidents that has taken 
place is almost entirely to be attributed to the 
greatly increased employment of women in factory 
operations. The total reportable accidents to adult 
males in 1942 showed an increase of 51 per cent. 
over 1938; for male young persons the figure was 





* Annual Report of the Chief Inspector of Factories for 
the Year 1942. Cmd. 6471. H.M. Stationery Office. 
[Price 9d. net.] , 








27 per cent.; and for female young persons 34 pe: 
cent. Against these moderate rises, in view of the 
increased number of employees, the accidents to 
adult females in 1942 showed an increase of 389 per 
cent. over 1938. These figures suggest that if the 
accidents to women could have been held at a mor 
reasonable figure, this fourth year of war might 
actually have shown a decrease in the total overall 
rate per employee. Again it must be emphasised 
that any attempt to estimate the actual state of 
affairs must, in the absence of statistics of employ- 
ment, remain largely speculative, but as it is reason- 
ably certain that the number of adult males in fac- 
tories has increased by more than 51 per cent., the 
increase of accidents in that proportion indicates an 
actual fall in the rate per head. 

Although the number of men employed is much 
greater than before the war, the increase is nothing 
like so great as in the case of women, and the in- 
crease in accidents of 389 per cent. for the latter 
must be attributed mainly to the great rise in 
their numbers. There is, however, an additional 
cause operating. This is the employment of 
women in occupations of a more dangerous cha- 
racter than those with which they have usually 
been associated in the past. The number of report. 
able accidents to women engaged on “ machine 
making "’ in 1938 was 650; in 1941, it was 11,892 ; 
and in 1942 it was 24,907. Machine making is 
rather an indefinite term, but it may be taken 
that it includes the large number of women now 
engaged in the operation of machine tools. Work 
in the machine shop is not usually classed as a 
dangerous trade, but the operation of drilling 
machines or capstan lathes affords opportunities for 
injuries which may be serious. Misadventure with 
machines of these types is more likely to occur to 
those who are not familiar with their potentialities, 
and necessarily the majority of women fall within 
this class. It is well known also that the longe: 
hair and looser garments of women expose them to 
greater hazard than is the case with men or youths. 
The wearing of caps, which is now usual, has been 
a matter of much discussion, but the statement 
in the Report that one of the most severe machine 
accidents occurred to a girl wearing a cap show that 
it is not an entirely reliable safeguard. Accidents 
have also happened to women who have attempted 
to protect the appearance of their hands by wearing 
gloves. As the Report says: “ work on machinery 
with rapidly rotating parts and the preservation of 
well manicured hands are incompatible.” 

The employment of large numbers of women in 
machine shops, and even in shipyards and foundries, 
is a necessity of the time, but neither factory in- 
spectors nor any one else can be satisfied merely 
to say that a considerable increase in the total 
number of accidents is consequently to be expected. 
Everything possible must be done to reduce the 
numbers. As already suggested, many accidents 
are due to a lack of appreciation of the dangers 
inherent in any moving machinery and there can 
be no doubt about the value of the safety campaign 
carried on by the Royal Society for the Prevention 
of Accidents. A hopeful feature of the whole 
situation is that shop conditions are continually 
improving, in both lighting and ventilation services. 
The earlier years of the munitions drive saw fac- 
tories erected, extended or converted under great 
pressure of time and in conditions in which it was 
not possible to obtain all the ancillary equipment 
which was desirable. In addition, many others 
were turned to uses for which they were not built. 
The lighting arrangements were frequently not very 
satisfactory either during the day time or at night. 
Matters have improved as supplies of lamps and 
fittings have gradually become available, and as 
hastily constructed black-out arrangements have 
been modified in accordance with experience. The 
greatest cause of accidents, accounting for 26 per 
cent. of the total in 1942, is the “handling of 

” This is clearly a type of operation in 
which the adequacy of the shop lighting is of im- 
portance. The actual increase of accidents of this 
type in 1942, over 1941, was in about the same pro- 
portion as the increase in total accidents, but as 
nearly a year has passed since the time to which 
the latest figures refer, it may be hoped that revised 
arrangements have by now shown their value. 
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Tue Arrcrart Factory SrTrixs. 


Tue strike of some 24,000 men and women at a 
Scottish factory making aircraft components, as a 
result of their dissatisfaction with the wages rates 
as initially paid and as it was proposed to modify 
them in accordance with the report of Lord Wark’s 
tribunal, to which we referred on page 353, ante, 
came to an end on Monday, November 8, as recorded 
in our “ Labour Notes” this week. The factory in 
question was established in 1939 and was located 
in the West of Scotland in order to make use of the 
large amount of unskilled labour available in that 
region. It was extensively equipped with single- 
purpose tools, many of them specially designed for 
the purpose, and the work was planned so as to 
be done by women, who, by local agreement with 
the trade unions, were to be paid 48. a week above 
the national schedule. When, towards the end of 
1942, the Amalgamated Engineering Union decided 
to admit women to membership, a large majority 
of those employed at this factory had already joined 
the Transport and General Workers’ Union. Early 
in 1943, the A.E.U. claimed that, as most of the 
work was of kinds commonly performed by men, 
the women should be paid at the men’s rates in 
accordance with clause 6 of the agreement entered 
into in May, 1940. The employers (a firm who were 
managing the factory for the Government) con- 
sidered that, while there were a few women whose 
cases should have been dealt with under the 
1940 agreement, the peculiar conditions warranted 
special terms, which they proceeded to negotiate 
with the Transport and General Workers’ Union, 
eventually reaching an agreement which was printed 
as an appendix to the report of Lord Wark’s Indus- 
trial Court of Inquiry; but the A.E.U. would not 
relax their claim that the work was men’s work, 
which was the reason that the Court was 
appointed. Immediately after the issue of the 
report, the recommendations of which were 
summarised in our reference on page 353, ante, 
the employers conferred with the A.E.U. and the 
Transport Union and ‘agreed that the special incre- 
ment applicable to the factory should be con- 
solidated into a local base rate, to which would be 
added the women’s national borus of 22s. This 
agreement provided for four wage grades, of which 
the first related to women of exceptional skill; the 
second, women who replaced men on “ work com- 
monly performed by men”; the third, those 
covered by the special circumstances of this factory, 
as outlined in the Wark report; and the fourth, 
women doing “work commonly performed by 
women.” The agreement, which related only to 
the West of Scotland works of the firm con- 
cerned, was due to come into operation as from 
October 30, but on the previous day a small 
number of the employees demanded that the 
women on the lowest scale in Grade 4 should 
be brought up to the higher level in that grade, 
which involved an increase of 5s. in their base 
rate; and, during the next few days, most of 
the personnel went on strike in support of this 
demand, in spite of the efforts of leading executives 
of both unions to persuade them to remain at 
work. On November 5, the shop stewards alleged 
that the Engineering and Allied Employers’ Federa- 
tion were the only obstacle in the way of a resump- 
tion of work, and that they had refused to negotiate 
in the dispute ; but, as the Federation pointed out 
in reply, such negotiations would have amounted 
to a repudiation of the agreement which they had 
just concluded and of the trade union executives 
who had signed it on behalf of their unions. Mr. 
Ernest Bevin, the Minister of Labour and National 
Service, having addressed a strong letter to the 
strikers in very similar terms, another mass meeting 
was held on November 7 (at which only some 4,500 
out of more than 23,000 strikers troubled to vote) 

and resolved upon an unconditional return to work. 
Full operation was resumed on the night shift of 
November 8, and it is understood that the local 
Officials of the unions are now in a position to 
discuss with the employers the details of any 


Tue Brush Company’s Traps APPRENTICESHIP 
ScHEME. 

Among the recommendations that have been put 
forward in various recent discussions on the training 
of engineering apprentices, there appears to be a 
general unanimity of opinion that, where circum- 
stances permit, bookwork should be associated with 
practical training by means of some such system as 
obtains in the Royal Dockyards, and that, as a 
broad principle, engineering firms should concern 
themselves more intimately with the education and 
training of their apprentices than many of them 
have done in the past. A number of the larger 
undertakings, of course, have operated fairly exten- 
sive educational organisations for many years, with 
very satisfactory results. We have received recently 
from the Brush Electrical Engineering Company, 
Limited, Loughborough, some particulars of the 
system adopted in the works of the Brush group of 
companies, details of which may be of interest to 
other firms contemplating the creation of similar 
facilities for the training of trade apprentices. All 
boys engaged by the Brush Company, at the age of 
14 and upwards, are employed first as messengers, 
in order that they may become familiar with the 
general layout of the works and accustomed to 
factory routine. Selected boys are then transferred 
to an apprentice craft school for a six months’ 
course which includes fitting, sheet-metal work, 
carpentry, welding, electrical-machine winding, and 
the operation of machine tools. Special aptitudes 
revealed during this course aid in the selection of 
their further training. On returning to the works, 
the boys are rated as probationary trade apprentices 
for another six months, and are assisted to make a 
final choice of trade by attending lectures dealing 
with the firm’s various products. Having made 
their choice, they are indentured to the selected 
trades, being then between the ages of 15 and 17, 
and receive detailed training until they reach the 
age of 21 years. This training is planned in each 
ease according to a definite schedule : thus a fitter- 
erector apprentice spends a year on the assembly 
of detail parts, light drilling, tapping, etc., nine 
months on light machining, 18 months on sub- 
assembly work and general fitting, nine months in 
the machine shop, on marking-off, inspection or 
capstan work, and a final year on finished assemblies 
or outside erection. The courses for the other trades 








variation in the agreed rates which may appear, on 
reconsideration, to be desirable. 





are similarly graded. Boys from secondary schools 
are accepted as trade apprentices between the ages 
of 16 and 17, subject to three months’ probation. 
All probationary apprentices and apprentices must 
attend classes, either in the works school or at 
Loughborough College, for one day a week, and, in 
addition, for one evening a week during the winter 
months. A wide range of subjects for study is 
offered, and special encouragement is given to those 
aiming at the Ordinary or Higher National Certi- 
ficates, both in preparing for these qualifying 
examinations and by affording opportunities to 
train for technical posts in the group of companies. 
Prizes are awarded for good workmanship, satis- 
factory examination results, etc. 


Tue CENTENARY OF Messrs. Hopxkrnsons, Liwavep. 


On a former occasion, in criticising the applica- 
tion of the policy of “ concentrating ” industry by 
enforcing the closing down of small firms and the 
transference of their personnel to larger organisa- 
tions, we indicated a number of cases of engineering 
undertakings, now of considerable size and wide 
repute, which had begun in a very small way; and 
pointed out the difficulty of discriminating between 
businesses, now relatively insignificant, which 
might contain the nuclei of big concerns of the 
future and those which, perhaps through the mere 
incidence of events, might prove less fortunate. 
To the instances then cited we might well have 
added the name of Messrs. Hopkinsons, Limited, 
of the Britannia Works, Huddersfield, who have 
attained this year their centenary as manufacturers 
of steam valves and other boiler accessories. It 
was in 1843—unfortunately, no record has been 
preserved of the exact date—that Joseph Hopkin- 
son set up his business in two four-roomed cottages, 
specialising from the outset in the production of 
boiler mountings designed with particular regard 
to safety in boiler operation. One of the earliest 


of the Hopkinson mountings was the compound 
safety valve (later known as thie “ Duad”) which 
was introduced in 1852. <A description of it was 
given at the Leeds meeting of the British Association 
in 1858, and a modified form of this valve is still 
widely used on Lancashire boilers. For many 
years, the firm. manufactured an “‘ Economical Self- 
Cleansing Boiler,” claimed to be safe at a working 
pressure of 100 lb. per square inch at a time when 
anything above 40 lb. was regarded as “ high pres- 
sure.” At about this period, also, the Hopkinson 
steam-engine indicator was produced. In 1871, the 
firm, which had expanded already into another 
small works, transferred to larger premises in 
Viaduct-street, nearer to the centre of Hudders- 
field. In 1881, they introduced their parallel-slide 
valve, which influenced considerably the general 
trend of stop-valve design. As originally made, 
it was suitable for a maximum pressure of 200 lb. 
per square inch, but valves of this type are now 
made for ten times that steam pressure. The same 
principles of design were applied in 1882 to blow- 
off valves. Later additions to the Hopkinson range 
included steam traps, the external water-level 
alarm, and, in 1890, the “‘ Absolute” water gauge. 
The “Triad” stop valve was introduced in 1892 
and the “ centre-pressure”’ turbine stop valve in 
1903. A new factory was built in 1904 and has 
since been considerably extended. In the same 
year, in collaboration with Dr. S. Z. de Ferranti, 
the Hopkinson-Ferranti stop valve was placed on 
the market. The business was reorganised as a 
private limited company in 1920, and six years 
later became a public company with a capital of 
700,0001. More recent developments include the 
manufacture of electrical controls for valves, centri- 
fugal oil purifiers, clarifiers, and automatic elec- 
trically-operated soot-blowing equipment for large 
power-station boilers. 


Tue Joun Smtey Memoriar Founp. 


At a special meeting of the General Committee 
of the Institute of Marine Engineers Guild of Bene- 
volence, held on October 28, the President of the 
Institute, Engineer Vice-Admiral Sir George Preece, 
K.C.B., reported his receipt of a letter from Mr. 
H. A. J. Silley, chairman and managing director 
of Messrs. R. and H. Green and Silley Weir, Limited, 
expressing the desire of himself and his brother, 
Mr. Bernard Silley, to establish a memorial to their 
father, the late Mr. John Silley, a former president 
of the Institute. The letter recalled the keen 
interest taken by the late Mr. John Silley in the Guild 
of Benevolence, and the efforts which he had made 
to raise the Guild funds to the target figure of 
50,0007. Ill-health, culminating in his death in 
January, 1941, having prevented him from achiev- 
ing this ambition, his sons decided that the most 
fitting memorial to him would be the attainment of 
the object which he had so much at heart. They 
had decided, therefore, (the letter continued) to 
contribute to the funds of the Guild, under a cove- 
nant for seven years, such sums as would aggregate, 
in course of time, approximately 20,0001. ; to which 
the board of directors of Messrs. Green and Silley 
Weir, on behalf of that firm, resolved to add a 
further sum of 10,0001. The donors requested that 
these contributions might be allocated to a special 
fund, to be known as “ The John Silley Memorial 
Fund,” and to be administered under the same 
rules and conditions as other moneys subscribed to 
the Guild. The Committee, in accepting the gift, 
recorded their profound gratitude for the donations, 
which will make possible a material extension of the 
work of the Guild in alleviating cases of hardship 
among marine engineers, their widows, and their 
dependants, and expressed the hope that the 
example thus set might inspire other potential 
donors to keep the Guild of Benevolence in mind as 
an object deserving all possible assistance. 





LECTURE ON PROFESSOR A. STODOLA.—The Mechanical 
and Electrical Engineering Section of the Association of 
Czechoslovak Scientists and Technicians are holding a 
meeting at the Czechoslovak Institute, 18, Grosvenor- 
place, London, S.W.1, at 5.15 p.m., on Wednesday, 
November 17, at which Mr. B. Pochobradsky, 
M.1.Mech.E., will speak on “ Aurel Stodola: The 





Teacher, the Scientist, the Man.”” Dr. H. L. Guy, C.B.E., 
F.R.S., will occupy the chair. 
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LETTER TO THE EDITOR. 


RESEARCH: A GENERAL SURVEY. 
To THe Eprror or ENGINEERING. 


Srr,—In an article under the above title pub- 
lished in your issue of October 29, 1943, it is stated, 
on page 345, “ that a drastic overhaul of the existing 
patent law is required.” May I draw your atten- 
tion to the necessity for a similar overhaul of the 
existing income-tax law? From the point of view 
of taxation, a patent is at present looked upon as 
a “capital investment ” and the revenue obtained 
as royalty is “ unearned income.” Consequently, 
any expenditure on research in connection with 
obtaining a patent is considered as an “ invest- 
ment,” in the same way as, for instance, the purchase 
of machines. The difference is, however, that on 
the latter depreciation is allowed, whereas money 
for research must be spent entirely out of profits 
and cannot be set off against taxation. If the 
result of the research cannot be exploited it becomes 
a dead loss. 

Firms having their own laboratory are at an 
advantage, since it is difficult to assess the share of 
expenditure on current work necessary for pro- 
duction and on development work for inventions. 
This favours certain industries for which a laboratory 
is indispensable for production (as, for example, 
the chemical industry) and handicaps others, among 
which the building industry is perhaps the most 
typical example. In a lecture, to which reference 
was made in your issue of February 19, 1943, page 
151, Dr. P. Dunsheath gave a table of the annual 
research expenditure of the various British in- 
dustries (published in The Engineer for February 5, 
1943, on page 107). In this table the building 
industry is not even mentioned. 

There can be no doubt that the present method 
of taxation penalises the inventor. According to 
Professor Bernal, the Soviet budget for science is 
1 per cent. of the national income; that of the 
United States 0-3 per cent.; and that of this 
country only 0-1 per cent. It would cause a very 
small direct loss to the Exchequer if, in future, 
expenditure on research work were to be deducted 
from the profits, and the indirect benefit of this 
concession would certainly far exceed the loss. This 
is the least the State can do to foster industrial 
research and it would be a great step forward. 
To treat income derived from a patent as “ un- 
earned ”’ is to ignore entirely the personal work of 
the inventor. Royalty income is “ unearned” if 
it is received by somebody who has purchased the 
patent from the inventor, but not if it is received 
by the inventor himself. 

The anomalies of the present position were 





pointed out in an article in the Evening Standard 
for August 12, 1943. The following is a specimen : 
“If an inventor sells his invention outright the 
income tax authorities admit that the sum received | 
is capital and cannot therefore be taxed. But they 
say, if the inventor can only make such terms with 
a purchaser or licensee as to receive the purchase 
price in yearly instalments and/or royalties, then 
these become income and must be supertaxed 
accordingly, up to 97} per cent. Thus, barely to 
recover an outlay on research of say 15,000I., an 
inventor must receive in royalties half a million 
pounds—a fantastic and impossible figure.” The 
article proceeds :—‘“* The common sense view would 
seem to be that as inventions are admitted to be | 
capital when sold outright and the inventor can | 





only then be taxed on the income derived from | takings, of certain equipment, including direct-current | ; ’ 
| year plan” was devoted to increasing the supply of 


investing that capital—at an average, say, of 4 per | 
cent.—so the sums received in any other guise are | 
also capital, except as to 4 per cent., and on that 
4 per cent. only should the inventor be taxed.” 

There are, of course, other possibilities of amend- 
ment, but these cannot be discussed in the space of 
a letter. The purpose of this letter is merely to 
point out the adverse effect on research of the 
present income-tax legislation, which may be of 
greater influence than deficiencies in the patent law. 

Yours faithfully, 
K. Haswat-Kéyyt. 


| 
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MR. J. J. A. JONES. 


It is with regret that we record the death, at the 
early age of 49, of Mr. John Jenkin Ashton Jones, 
which occurred at his home in Pitsmoor, Sheffield, 
on November 1. Mr. Jones, who had been manager 
of the Central Research Department of Messrs. 
The United Steel Companies, Limited, for a number 
of years, was born in May, 1894, and received his 
scientific education at Aberystwyth College of the 
University of Wales. He obtained the degree of 
B.Sc. (Wales) in 1915, and was subsequently awarded 
the M.Sc. degree. Shortly after graduating, Mr. 
Jones joined the Royal Welch Fusiliers and saw 
active service in the war of 1914-18. His Army 
record was a distinguished one and he was awarded 
the Military Medal for gallant conduct under fire. 
Such, however, was Mr. Jones’s modest and self- 
effacing personality that many of his most intimate 
friends were unaware that he had received this 
decoration. In 1917, his service in the Army was 
terminated, as the result of wounds, and he joined 
the Research Department, Royal Arsenal, Woolwich, 
as research metallurgist and assistant to Dr. R. H. 
Greaves, the present Director of Research in the 
Department. Mr. Jones collaborated with Dr. 
Greaves in a series of researches on alloy steels, and 
in 1920 presented a joint paper, on “ The Temper- 
Brittleness of Nickel-Chromium Steels,’’ before the 
Iron and Steel Institute. 

This was followed by three other papers on 
nickel-chromium and other alloy steels written 
in collaboration with Dr. Greaves, and, subsequently, 
Mr. Jones presented six papers in his own name at 
meetings of the Institute. These dealt with low- 
alloy and other special steels and described very 
thorough and painstaking researches. In reply to 
questions and criticisms made during discussions 
on his papers, Mr. Jones invariably gave clear and 
concise answers; he never left his hearers in doubt 
as to his meaning and accordingly his remarks were 
received with attention by both research workers 
and practical steelmakers. In 1930, he joined the 
staff of the United Steel Companies, Limited, and, 
with Dr. T. Swinden, the Director of Research, 
took a large part in planning and equipping the 
Central Research Department of the Companies, at 
Stocksbridge. When the department was opened in 
1934, Mr. Jones was appointed manager, and during 
the subsequent nine years of his life carried out 
and supervised much valuable work in several 
fields of research. He was elected a member of the 
Iron and Steel Institute, and an associate of the 
Institute of Physics, in 1920, and was made a 
Fellow of the latter body in 1923. He also took 
an active part in the affairs of the Sheffield Metal- 
lurgical Association. 





CONTROL OF INDUSTRIAL ELECTRICAL EQUIPMENT.— 
The Minister of Supply has issued the Control of Indus- 
trial Electrical Equipment (No. 2) Order, 1943 (S.R. 
& O. 1943, No. 1537, price id.), which amends in some 
respects the (No. 1) Order. Under the terms of the 
(No. 1) Order, thesupply of equipmentis prohibited except 
to persons who are authorised, by licence, to acquire it. 
The new Order empowers the Ministry to issue disposal 
licences which enable the supply of equipment to be 
made without an acquisition licence. Article 1 (2) (d) 
of the (No. t) Order exempts from licensing, in certain 
circumstances, the acquisition, by scheduled under- 


motors. The supply position of direct-current machines 
makes it more necessary than ever for ordinary industrial 
demands for direct-current motors to be scrutinised and 
met from the secondhand market where possible. As a 
step to this end, the facility available to scheduled under- 
takings is now modified so that the acquisition of direct- 
current motors is no longer exempt from licence under 
Article I (2) (d). A third amendment in the new (No. 2) 
Order relates to condensers for discharge lamps. Under 
the terms of the (No. 1) Order, all static condensers 
designed for power-factor correction are subject to a 
licence. As condensers for use with electric discharge 
lamps are now subject to licensing under the Discharge- 
Lamp Lighting (Control) (No. 1) Order, 1943, issued by 
the Minister of Works, the new (No. 2) Order exempts 
from licence the acquisition of such condensers by persons 
who have been licensed by the Minister of Works. 





ENGINEERS AND PLANNING.* 
By Davip Ayprssoy, LL.D., B.Sc. 


Born the last war and the t one have been 
called “‘ Engineers’ wars,” cok ote accurately so. 
The engineer’s skill and ingenuity in the design of tanks, 
guns, bombs, and aeroplanes has unfortunately led to 
the creation of instruments for the destruction of his 
own and other peoples. He has vided means for 
the rapid overthrow of unarmed nations and has enabled 
an aggressor to have almost unlimited opportunities to 
enslave and despoil. But surely the skill and ingenuit, 
that have been used for purposes of destruction in time 
of war can be used, and should be used, for purposes of 
construction and improvement in times of peace. 

Not only has the engineer skill and ingenuity, but 
also he is accustomed to weigh up the forces of nature 
and to direct and master them. He is accustomed to 

lan and to look ahead and to estimate with more o: 
success the ultimate results of his efforts. The 
whole of the amenities of modern life are the results of 
planned and applied engineering. During the 200 
years civil engineers have, among other works, been 
responsible for the construction of canals, railways, 
roadways, bridges, docks, and water-supply and drain- 
age systems. Men such as Brindley, Smeaton, Rennie, 
Telford, Stephenson, and Brunel were well known and 
famous throughout the length and breadth of the land. 
They faced the difficulties of their profession with 
courage and skill, solved many problems, and set a 
high standard of integrity and devotion to duty, 

Although the work that is being carried out by 
modern engineers is even more exacting than in the 
past, often on a much larger scale, and certainly far 
more complicated, civil engineers and the heavy 
responsibilities they carry are largely ignored by the 
modern layman. It does not seem to be realised that 
if engineers failed in their work modern life as we know 
it would break down. It isto be hoped that the Exhibi- 
tion of “ Practical Planning ” that has just been held 
at the Institution may open the eyes of the general 
public to the intimate connection between the amenities 
of modern civilisation and engineering. Any accounts 
of engineering work that very occasionally may appear 
in the daily press are almost always inaccurate. 

Another disturbing feature is that the services of 
engineers are apt not to be made use of in the early 
stages of schemes. It is apparently not realised that 
engineers are planners as well as technicians, and that 
the success that attends modern engineering work is 
due not only to technical skill but also to the very 
careful study made beforehand of all the conditions, 
and to the sequence of operations that must be followed. 
The growing complexity of modern life calls for an 
outlook and a training hitherto not so urgently needed. 
Life in the future will tend to become more and more 
complicated, not only inside each nation, but also in 
the relations between nations. It is high time that the 
engineer, who has — rashly and blindly created 
modern life, should now be associated with the control 
of it and help in directing its future shape. 

Before consideration is given to what planning might 
be carried out in Great Britain, it is well to look around 
to see what other countries have done and how they 
have fared. .From one motive or other, and with 
various objectives in mind, Soviet Russia, the United 
States of America, Germany, and Italy have all planned. 
It is not easy to say to what extent the planning has 
been directed by engineers, but most certainly the great 
bulk of the work has been carried out by engineers. 


| The following descriptions of planning in other countries 


are believed to be correct. If errors have crept in, I 
would plead in excuse the considerable difficulty in 
obtaining precise facts, as published descriptions of 
what has been attempted or done are so apt to be 
coloured by the bias of the writers. 

In Soviet Russia, the aim has been to rule a rural 
country and to manage it according to socialist prin- 
ciples. A very large programme of industrialisation 
has had to be carried out both for peace and for war. 
Its production has had to be planned in order that this 





should be carried out with rapidity, and not over 


decades as in other European countries. Very great 
hardships have had to be endured. The first “ Five- 


capital goods in order to hasten industrialisation. 
The second “ Five-year plan” had, in addition, the 
purpose of increasing the supply of consumer goods in 
order to secure to the Russian people some gratification 
for their tremendous efforts. The third “ Five-year 
plan ” seeks to make the people more satisfied, and its 
propaganda tends to stress the democratic nature of all 
the economic plans. It is difficult to assess the success 
of these plans and to judge whether the degree of satis- 
faction that the Russian worker obtains compensates 
him for the sacrifices and high prices. 

The above-mentioned economic plans have been 
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accompanied by political aud social plans that deliber- 
ately curb the individual plans of men. It would ap 
that in Russia unemployment does not exist, the wo: - 
have vacations with pay, there are adequate forms of 
social security, and public health has made rapid pro- 
gress. On the other hand, it seems bad that individuals 
must submit to a national plan, that the country has to 
be heavily policed, and that civil liberties are so closely 
curtailed. It has to be noted that part of the spirit 
that moves the Russians is the feeling that their Com- 
munism is a pioneer experiment that will eventually 
rescue the rest of the world; and that any work, no 
matter how menial, contributes to the national 
economy, and hence to the welfare of the country and 
its defence against its enemies. 

In Germany, planning has also had both an economic 
and a political aspect. The first “ Four-year plan” 
aimed at reducing unemployment. This was accom- 
plished by increasing the size of the official bureau- 
cracy, and by giving employment in the State-super- 
vised industries that usually manufactured direct or 
indirect implements of war. The second “ Four-year 
plan” aimed at increasing wages and securing a more 
accessible supply of raw materials. Raw materials 
were to be obtained by making them synthetically, by 
seizing Austria and Czechoslovakia, by the economic 
invasion of countries to the East, and by clamouring 
for the return of the lost colonies. The assent of the 
people to the hardships entailed and their loss of liberty 
was obtained, or sought, by making the people believe 
that their welfare depended completely upon the power 
of the State, and that the satisfaction of watching and 
contributing to the growth of that power compen- 
sated for the sacrifices they had to make. The econo- 
mic advantages were postponed to the future. 

In Italy, under Fascism, the probable needs of the 
population and the consequent amount of production 
have been planned in advance, and consumption has 
then had to conform to these plans. Goods and 
services are soid at stated prices. The prices have been 
fixed by the planning commission, and not through the 
complex interactions of supply and demand. Neither 
peasants nor workers were consulted concerning their 
future demands; they were compelled to belon 
their respective organisations, to co-operate with their 
employers, and to conform to the national plan. 
Pro nda accompanied prices. In contrast to 
capitalism, Fascism does not allow the individual plans 
of both employees and employers to function without 
interference. Any industry can be regimented or 
seized in the name of the State. The profit motive is 
retained for the employer, it being hoped that his self- 
interest would assist the national plan. If an employer 
does not fall into line, the Government forces him to. 

In the United States of America, planning under the 
‘“New Deal” has had two main aims, namiely, the 
recovery from industrial depression, and reforms in 
economic organisation. The depression began in 1929, 
and was very bad when President Roosevelt was elected 
in 1932. The market value of Stock Exchange securi- 
ties had declined from 87,000 million dollars in 1929 to 
19,000 million dollars in 1932. Construction had almost 
sto Unemployment was estimated at 15 millions, 
instead of about 2 millions as before the depression. 
Many workers were on short time. Agricultural prices, 
which were low in 1929, had fallen a further 60 per cent. 
In 1933, every bank in the country had been closed by 
decree to prevent panic-stricken “runs.” Economic 
power was being concentrated into the hands of large 
corporations. In 1930, one per cent. of the great cor- 
Rie 200 largest owned half the wealth of all the corporations. 

e 200 largest were growing so fast in the 1920's that 
if they continued at the same rate, they would own half 
the nation’s wealth in 1950. 

The reform mme consisted of four types of 
measures: “social security” legislation, designed to 
protect the “ depressed " from unemployment, illness, 
and old age ; measures to strengthen trade unions and 
thereby labour’s bargaining power against capital ; 
measures to aid the farmer ; and legislation designed to 
remove certain specific evils associated with the con- 
centration of industrial and financial power. Recovery 
from industrial depression has been sought by increasing 
purchasing power by the following methods: opening 
of the banks and prevention of further failures ; expan- 
sion of credit by the Federal Reserve system, and the 
lowering of interest rates; special credit facilities to 
industry, for the construction of houses and for agricul- 
tural purposes ; various methods to increase the income 
of labour and the farmer ; measures to increase exports ; 
and by very large-scale relief and public works. None 
of these measures was very successful. The last did 
most, and at the peak in 1936 employed about four 
million men directly. Generally speaking, only moder- 
ate success has been achieved with the whole system. 
Certain reforms have resulted, although most of them 
do not amount to more than what Great Britain and 
other European countries had accomplished years 
earlier. Depression before the present war was still 
bad, there being more than 10 million men unemployed 
at that time, and production was almost as far below 


capacity as when President Roosevelt assumed office. 


r| The main change was in the attitude towards Govern- 


ment intervention. Most American opinion was con- 
vinced that the Federal Government ought to intervene 
in economic matters. 

The machinery of government in Great Britain is 
complex. Under the Crown, it is a combination of 
Parliament, Ministers (formed into a Cabinet), and the 
Civil Service, all of which act and re-act on each other. 
Ministers tend to do and to be what Parliament wants ; 
civil servants to do and to be what Ministers want. 
The reverse is also the case, particularly in regard to 
the influence that permanent civil servants exert upon 
Ministers, whose tenure of office is often brief. Nowhere 
in this structure is there any machinery for planning 
ahead, or for any change in its working to keep pace 
with the changes in the world outside it. 

The word “ Parliament ” means “a talk.” Legisla- 
tion was not at first its primary business, but it has 
more and more been transformed into a mechanism 
for the issue of “‘ Acts of Parliament.’’ Ministers, of 
whom there are 35 in all under war conditions, are 
selected from members of both Houses of Parliament 
and have control of the various departments into which 
the working and defence of the country are divided. 
Grouped together, Ministers form the Cabinet, each 
being responsible for the policies pursued in his depart- 
ment. The Civil Service is divided into three categories, 
clerical, executive, and administrative. Recruitment 
is normally by means of competitive examinations 
planned to tap four different levels of education. Pro- 
motion is slow, and largely by seniority. The total 
number employed is about 400,000. The upper ranks 
form an official class of very limited numbers. The 
total of the Administrative Grade in 1939 was 1,300 
persons, of whom more than three-quarters were 
recruited direct by competitive examination at the 
age of 22-24, and served a sort of apprenticeship as 
Assistant Principals before being given more responsi- 
bility. Their education is still predominantly literary. 
Knowledge of science is w There is no “ staff” 
or advanced training. The weakness of the Civil Ser- 
vice is due not to incapacity, but largely to an over- 
powering group of inhibitions. 

Owing to the various changes that have taken place 
in modern life, some 10,000 specialists or experts have 
had to be brought into the machine to deal with tech- 
nical matters. They do not fit properly into any of the 
main categories, clerical, executive, and administrative, 
and in practice are not allowed to ascend to the highest 
administrative posts. They do not have direct contact 
with the Minister. If some point arises with which the 
expert has to deal, he drafts a memorandum addressed 
to a member of the administrative staff, possibly an 
Assistant Secretary, perhaps only a Principal. A 
minute is then prepared, based on the expert’s report, 
for the condiderution of a Principal Assistant Secretary, 
or perhaps even the Permanent he machine i nots our 
national genius for compromise, the is not so 
rigid in actual working as it would appear. 
elasticity gives ho Ap it should not prove too difficult 
a matter to int 

One Govunnbads Gepecinnenh—the Post Office—has 
already abandoned the system of ewe Rae 
above, as a result of the Bridgeman 8 is due 
partly to the fact that the Post Office is a revenue- 
earning department, and partly to the great importance 
to it of scientific developments in its engineering ser- 
vices. A Board system been adopted. The 
includes the Postmaster-General, the Assistant Post- 
master-General, the Director-General, the Deputy 
Director-General, the Comptroller and Accountant- 
General, the te in-Chief, the Director of Estab- 
lishments and Personal Director of Telegraphs and 
Telephones, the Director of Postal Services, and the 
Public Relations Officer. If this system were extended 














to the other departments, the expert would come 
into his own as rds the consideration and formula- 
tion of general policy, and the Minister would get his 
views first-hand. 

Sir Lawrence Bragg recently suggested that leading 
scientists might be appointed as advisers to the various 
Government departments and give, say, one-third of 
their time. This seems a useful Another 
improvement would result if the entrance examinations 
were drawn up so as to ensure a larger quota of entrants 
familiar with the history and methods of science and 
sympathetic to the scientific outlook. At the top end, 
technical men should be eligible for administrative posts 
(and should deliberately qualify for them). The chang- 
ing form of civilisation demands the recognition of the 
expert and the impact upon it of his work. In addition, 
would it not be possible for Civil Servants to be seconded 
for duty in the executive and et sides of their 
departments at an age before they have become har- 
dened by routine ? 

What about Parliament and Ministers, upon whose 
policies and thoughts party politics inevitably have such 
power ? The purist engineer no doubt recoils in 
horror from the thoughts and activities of political life. 
He wraps himself in his garment of devotion to duty 





to his professional career, and passes by on the other 
side. Must party politics always hold sway over all 
the departments of State ? Could not certain of them 
be deemed to be so essential to the orderly and scientific 
control of the development of the nation’s life as to be 
beyond the reach of fluctuations due to party politics ? 
If party politics could be disregarded in the Administra- 
tion of the Admiralty, the War Office, the Air Ministry, 
the Ministries of War Transport, of Works, and of 
Town and Country Planning, and the Post Office, would 
it not then be possible for these departments to be in 
the charge of men with engineering training or outlook, 
and for their policies and work to be planned for years 
ahead and backed by the best scientific brains of the 
country? Some means of Parliamentary control 
would have to be devised so that the departments were 
being constantly urged on and their work brought 
under review by members competent to judge it. Th 
number of such members might be increased by greater 
representation of universities and by giving representa- 
tion to scientific and professional bodies such as our 
own and kindred institutions. 

Before passing from all this background of planning, 
it has to be realised that there are disadvantages as 
well as advantages in connection with planning—at all 
events in the forms as carried out so far. With an 
economic “ master plan,” Communism and Fascism 
have been able to plan systematically and within limits 
to fulfil the requirements of their plans; but they have 
been operating in a world situation that required 
internal co-operation at the expense of sacrificing many 
of the individual plans of their citizens. Political 
aspects also enter in which may ultimately, as in Italy, 
wreck the economic advantages. Without a master 
economic plan, a democracy is unable to satisfy the 
individual plans of its inhabitants. The problem seems 
to be one of selecting the lesser of two evils. 

Many, however, will ask, Why have planning at all ? 
The British Empire has developed more as a natural 
growth than by any deliberate foresight. Why not 
continue as in the ? Modern conditions and modern 
life have, however, become so complicated, and inter- 
national relations so interlocked, that something more 
orderly and scientific appears to be necessary. Fore- 
sight and planning ahead are required. The “ Atlantic 
Charter” and the later statement on the “ Four- 
Freedoms,” namely, “ freedom of religion,” “‘ freedom 
of expression,” “freedom from fear,” and “ freedom 
from want,” express the human longing for a better 
social order than in the past, but such a happy state 
of affairs will not be achieved by a policy of drift. 
Definite plans must be thought out. The Premier 
has already made reference to a “ Four-year » 
mainly for education, but many other matters oa 'wil aise 
have to be carefully considered Mane of us wedinn-to 
be rigidly regimented, and personally I want to see as 
little Government control after the war as possible. I 
am all for private enterprise, and it is with that in 
view that I am ing in this address that we 
This | should, as engineers, ly <n for the future. 

In iving consideration to any programme of planning 
and the engineer’s part in it, some words have to be 
said as to the motives that should be at the back of 

ing. Soviet Russia has from both 
economic and political motives, Pam fear of enemies, 
and partly from ambition to be in the forefront of 
the nations. She has been urged on by ah almost 
religious fervour based upon a new political creed. 
Germany has planned from revenge, economic break- 
down, brigandage, and a conviction of her right to 
domineer over other nations. Italy has planned from 
economic need—and partly dreams of conquest based 
on ancient Roman glory. The United States has 
planned from sheer economic need and, perhaps, fear 
of “ bosses ” and trusts; also with some sense of pro- 
tecting the freedom of the individual. Great Britain 
has passed through a severe economic depression and a 
= od of weakness through disarmament. There has 
a sense of decadence and a lowering of her prestige 
among the nations. At the end of the last war, Great 
Britain stood in the very forefront of the nations. 
Unfortunately, all power of vision and leadership 
seemed to depart from us in the interval between the 
last war and this. If planning is to help us it should 
be directed not only to the narrow issues of over- 
coming the difficulties that arise after all great wars, 
but also to the avoidance of mistakes in much wider 
fields, and to the exercise of foresight in regard to 
difficulties ahead and to the emergence of conflicting 
national interests and deliberate dominance. 

With these remarks in mind, a programme of planning 
might deal with the following matters: rebuilding of 
towns, etc., damaged by war; home and Empire 
communications; distribution of labour, siting of 
industry, labour’s share in industry, and emigration ; 


handling and distribution of food; matters relating” 


to the Services, in peace and war; the Merchant 


Service, in and war; husbanding of natural 


resources ; chemical engineering ; and research. 
The scale of the task involved in the rebuilding of 
towns, etc., damaged by the war, can be judged from 


. 
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the fact that a rough estimate of cost amounts to 
800,000,000l. This may or may not be correct, and 
a great deal, some 125,000,0001., been spent already 
on repair work. The problem is a large one, and 
architects and engineers, town planners, and experts 
of all kinds, will have to steer a middle course between 
the one extreme of merely reproducing past mistakes 
and drabness, and the other of monotonous pretentious 
lay-outs as seen on a drawing board. We want warm, 
living homes and towns, individualistic, characteristic 
of our climate, built with a wide range of materials 
and outline, but not architectura] temples at one end 
of the scale and mere kennels at the other. 

The subject of home and Empire communications 





is also a very large one. The surface of our Empire 


to, namely, the poor efficiency (about 25 per cent.) of 
our present methods of obtaining heat from coal. 

Such sources of power as the tides, the sun, and the 
wind are largely untouched, although many of the 
difficulties that formerly existed have largely dis- 
appeared now that electric distribution of power has 
been so far developed. On a comparatively small scale, 
the Electricity Commission is an example of planning. 
Electricity undertakings now dovetail into each other 
and render mutual assistance, with results beneficial 
to the whole country. It is to be hoped that the new 
Hydro-Electric Development Board for Scotland will 
now lead to an orderly development of the water-power 
resources of the Highlands. 

Chemical engineering is probably only in its infancy. | 





POST-WAR TRANSPORT 
AIRCRAFT.* 


By Dr. Epwarp P. WaRNER. 
(Continued from page 338.) 


Tue discussion up to this point has related only to 
operations at an altitude at which passengers can lb 
safe and comfortable without oxygen or -cabin-super 
charging. Certain of the inherent advantages of 
supercharged cabins, in eliminating passenger discom- 
fort and in making it possible to go above storms and 
icing conditions, are obvious. Supercharging also makes 
it possible to descend at any desired rate, without 
having to consider the effect of rapid pressure chang: 


id 
measures 14 million square miles, scattered over a| This may seem to be an inaccurate statement in view|on the passengers, and it may ieontr simplify th: 


global area of 196 million square miles, of which 141 | 
million square miles is sea. In one way or other the 
linking together of our Empire and the means of | 
transport is (apart from finance) entirely an engineering 
matter. As regards siting of industry, the distribution 
of labour, and other problems in connection therewith, 
the engineer’s functions are not so directly concerned ; | 
but in view of his intimate contact with labour, his | 
views and experience are bound to be of assistance. 
If only on the human side, his realisation of the cram 
ing effect of modern machinery and methods may help 
him to evolve methods leading to still further shorten- 
ing of hours, and perhaps to some diversity of activities 
on the part of the worker, that may remove the deadly 
monotony of some industrial operations and bring 
back the ancient pride of craftsmanship and interest 
in one’s work. 

The handling, distribution, and losses of food open 
up @ wide field for the engineer. Quite apart from the 

ineering details of the actual handling, storage, and 
calligoetlen, etc., and the means of transport, there is 
the wide question of unnecessary movements. Middle- | 
men and “ parasites” are not a strictly engineering 
problem, but their numbers, and the consequent effect 
on the price of living, might be considerably reduced 
by more efficient distribution. It is estimated that 
about 1,500,000,000/. is spent in Great Britain annually 
on food. Even if only 5 per cent. were saved, this would 
be a useful sum for expenditure in other directions. As 
regards pests, surely the medical and engineering pro- 
fessions between them should be able utterly to stamp 
out rats and prevent a loss estimated at 60,000,000/. per 
annum from that pest alone. 

As has already been pointed out, modern warfare is 
very largely a matter of applied engineering. The 
arming, servicing, supply, transport, protection, feeding, 
watering, fuelling, and many other matters in connec- 
tion with all three Services are almost exclusively 
engineering operations. To say this is not to detract | 
one whit from the skill and genius with which these | 
engineering services are directed, and the valour and 
endurance of the fighting men who use them. It would, 
however, appear that engineers are not in the position 
that they ought to be as regards the planning and the 
foresight required both in peace and war, in connection 
with means of defence and powers of attack. It has 
been truly said that Great Britain is too apt to enter 
upon a war with the weapons and outlook of the war 
before. An engineering outlook, and engineering fore- | 
sight, badly need to be engrafted into our war machine. 

The Merchant Service, whether in peace or war, is 
one of the lifelines of the country, as well as a source | 
of income. It has grown and developed entirely on its 
ewn, with but few Government restrictions. For many | 
years it has had to face subsidised competition from | 
other nations, while itself unprotected. Matters have | 
reached such a pass that the statement was made} 
recently—and not contradicted—that the coastwise | 
shipping of this country was largely in alien hands. In 
certain districts of the world, our shipping has been 
driven out by unfair competition. These things ought 
not to be, and some planned arrangements would appear 
to be necessary. This is not primarily an engineering 
matter, but engineering details arise, especially in the 
economical running of shipping. For instance, has 
there been any planned study and, if need be, research, 
on the whole question of speed—not only actual 
travelling speed measured in knots, but also speed of 
loading and unloading, and more general questions, 
such as terminal facilities and delays ? 

How do we stand as regards the husbanding of natural 
resources ? Can it be said that there is any planned 
Empire policy regarding such wasting assets as coal, 
oil, timber, and even recurring crops, such as cotton 
and rubber. The seriousness of this as regards coal 
may be judged from the fact that statements have been 
made that the economical winning of coal in Great 
Britain can continue only for another 200 years. One 
point in the Atlantic Charter is that all States should 
“have access to the raw materials of the world ; but it 
is doubtful whether anyone has studied how long the 
raw materials of the world will last. Less wasteful use 
of them badly requires investigation. This is a vast 
subject, calling for study and foresight. The engin- 
eering aspects are many. One might be referred 








| particular business than the technical institutions can 


| but each industry is apt to be ewayed by its own par- 


of the great progress that has been made. Plastics | 
and substitute materials, to mention only two fairly 
recent developments, have such wide possibilities that | 
it is difficult to envisage what might result from them. 
The conversion of coal into oil and the fixation of atmo- 
spheric nitrogen into materials used as fertilisers, dyes, | 
etc., are other outstanding matters. In America, such | 
keen interest exists in this branch of engineering that | 
students taking chemical engineering at the univer- 
sities outnumber those entering on other courses. 

As a last item in this programme of planning, a few 
words may be said in connection with research. Sir 
Isaac Newton declared, “ To myself I seem to have 
been only a boy playing on the sea shore, and diverting 
myself in now and then finding a smoother pebble or 
a prettier shell than ordinary, while the great ocean of 
truth lay all undiscovered before me.” Our horizons 
have widened since Sir Isaac uttered those words 
some 250 years ago. It can quite fairly be said that if 
he felt that he stood on the shore of a great ocean of 
truth, we nowadays stand on the brink of an ocean 
which daily seems to become more and more vast. 
In every branch of engineering, research is being more 
widely extended. The whole realm of Nature, visible 
and invisible, is at our feet. It is a work with which 
engineers should be very intimately connected, and 
one upon which they can exercise a steadying influence 
by keeping it on sound and practical lines, 

It may be said that all this is too visionary. I hope 
that it is at least provocative of thought. To stand 
still is to stagnate. The ideas and suggestions set out 
in this address are far-reaching and are likely to take 
years to bring to pass. They are simply rough ideas, 
but they envisage a planned and scientifically managed 
country and Empire. If, after study and discussion, 
they are found to be useful, practical results may per- 
haps follow; but both people and Government will have 
to be shown their advisability. There is a natural | 
hesitation in introducing changes into our professional | 
outlook, and especially changes that impinge upon our 
national life; but if our profession and our national 








life are living organisms subject to growth and decay, } speed 


it is only right that growth should be encouraged and | 
that meth and activities that have outlived their 
usefulness should be abandoned. 

Many of the matters touched upon may be said to 
be outside direct action by the Institution, . That objec- 
tion must be risked, with others that. inevitably arise 
whenever changes are proposed, especially if they are 
of a far-reaching nature. The Institution, through its 
members, and in various indirect ways, can create an 
atmosphere and sow ideas that will gradually bring 
about the changes desired; but active steps can also 
be taken by getting into still closer touch with our 
sister institutions and with the engineering industry 
generally, with a view to planning, leadership, and 
forward policies. It will, no doubt, be said that the 
industries concerned are better equipped to plan ahead 
and have a much more intimate knowledge of their 
have. The force of this argument has to be admitted, 
ticular interests and it may be that wider views can be set 
forth by disinterested bodies, such as the institutions. 

A Joint Planning Centre might be set up. If it is at | 
all possible to secure for it the goodwill and cognisance | 
of the various Ministries, especially that of Planning, 
the friendly contacts thus made should be very helpful 
and antagonisms kept out. This Joint Planning Centre 
could forthwith study the matters referred to in the | 
programme outlined above, together with many others | 
that would naturally arise. There is no need to wait 
for Government action. Governments are fettered in 
many ways that do not apply to professional institu- 
tions. Let us get on with the job ourselves. Public 
opinion can be educated by lectures, articles, books, 
and broadcasting, and this is essentially a matter to be 
directed by the institutions. In addition, some joint 
action might be taken with the other institutions for 
direct representation in Parliament. If that is quite 
outside practical politics, the universities and colleges 
could be approached with a view to their pressing for a 
greatly increased representation in Parliament. Those 
representatives might well be engineers, or, at any rate, 
men having scientific training. 





problems of traffic control. For some routes the super 
charged cabin will not only be helpful, but indispensable. 

I have not closely analysed the direct effect of 
supercharging on operating cost through the increase 
of depreciation and of maintenance expense; but, in 
round numbers, those items will probably increase the 
total cost by about 5 per cent. For the following 
studies I have assumed that, soon after the end of the 
war, commercially satisfactory power plants will b« 
available to produce enough power for cruising and a 
reasonable rate of climb up to an altitude of 30,000 ft. 
with a gear-driven blower. I have assumed that it 
will be possible to provide cabin supercharging for a 
total expenditure of weight in the cabin blowers, in 
the valves and controls, and in the fuselage structure 
of 3-5 per cent. of the gross weight of the aircraft, and 
that the increase of weight in the engines and pro- 
pellers for high-altitude operation will be 0-2 Ib. per 
take-off horse-power. I believe that those figures 
represent reasonable probabilities. 

Fig. 11, opposite—computed in the same fashion as 
Fig. 4, on page 285, ante, and upon the same assump- 
tions except as to altitude—shows the cruising speed 
at 30,000 ft. as a function of wing loading and power 
loading. In Fig. 12, the take-off horse-power required 
per pound of gross weight is plotted against cruising 
speed for the altitude of 10,000 ft. in curve a and for 
30,000 ft. in curve b, assuming that the optimum wing 
loading will be used up to, but not in excess of, 50 Ib. 
per square feet. Curve c gives the difference of the 
power-weight ratios, or the variation with speed of 
the amount of power per pound of gross weight that 
would be saved by jal. at 30,000 ft. instead of 
10,000 ft. Curve d shows the total effect of high-altitude 
operation on power-plant weight, allowing for a basic 
power-plant weight of 2 lb. per horse-power and for 
increase of weight for supercharging as previously 
assumed. If only uniform operation at cruising speed 
had to be considered, the saving in power-plant weight 
by high-altitude operation should balance the addi- 
tional weight of cabin supercharging provision at 
s above 240 m.p.h. There are, however, certain 
additional factors to be taken into account, namely, 
the saving of fuel weight by high-altitude operation ; 
the increase of structural weight due to lighter wing 
loadings for high altitudes ; and the time lost in climb- 
ing to high altitudes. The first point is in favour of 
high-altitude operation; the second and third are 
against it. 

The speed above which the use of cabin super- 
charging promises an economy of weight decreases 
with increase of distance from approximately 280 m.p.h. 
for a 500-mile flight to about 200 m.p.h. for one of 
transatlantic length. The gain by high-altitude opera- 
tion at very high speeds and over very long distances 
is impressive ; but unfortunately the combination of 
high speed and long distance remains an uneconomical 
one, whatever the altitude may be. For flights of 
extreme length, for which the greatest possible economy 
of fuel is paramount, the total consumption of fuel in 
high-altitude operation may be expected, if changes 
of wind at altitude be neglected, to be very nearly the 
same as at medium altitudes. High altitude, in that 
case, has the disadvantage of requiring somewhat 
higher power for maximum-range operation than 
would a medium-altitude aircraft; and there is the 
further handicap of the weight of the supercharging 
equipment. On the other hand, speed for maximum 
endurance will be higher than at medium altitude. In 
summary, it would appear that, if a high degree of 
economy is desired in a transport operation, super- 
charging will be used only when weather conditions 
along the route are such that high-altitude operation 
will contribute notably to safety and regularity of 
service. If it is not a primary objective to keep costs 
close to the lowest possible level, the operating advan- 
tages and the luxury of supercharging can be secured 
at the expense of a total increase of cost per payload 
ton-mile of 10 per cent. or 15 per cent. in the range of 
most probable operating speed. 

Non-stop flights of more than ordinary length fall 
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* The 3ist Wilbur Wright Memorial Lecture, delivered 
before the Royal Aeronautical Society at a meeting held 
in London on May 27, 1943. Abridged. 




















Nov. 12, 1943. 


ENGINEERING. 





397 








into two categories. The non-stop distance may be 
imposed by the lack of possible intermediate fuelling 
facilities particularly on over-water flights ; or it may 
be chosen in the interest of greater speed, economy 
convenience or passenger comfort. The burdens 
imposed by long-range operation must be analysed to 
determine the point at which it will become advisable, 
in the interests of economy, to forego the advantages 
of non-stop flight in the interest of attaining an increase 
of payload. The loss of time in landing, refuelling, and 
taking off and climbing back to cruising altitude is 
direct and reasonably predictable. The loss of regu- 
larity is less determinate, as it depends upon weather 
conditions at the proposed intermediate points. 

The factor of aeroplane size remains to be con- 
sidered. Two assumptions are common in discussions 
of the future of very large aircraft, namely, that they 
will have notably lower drag coefficients than will be 





possible for aircraft of smaller size ; and that they will 
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require very high wing loadings. Unfortunately, these 
two prospects are in some degree contradictory, singe 
the increase of wing loading offsets, at least in part, 
the inherent virtues of large size in reducing fuel 
consumption. I have not attempted any extended 
analysis of the variation of structural weight with size, 
on which experience with very large aircraft is so far 
limited and somewhat conflicting; but I have used 
the assumptions introduced in an earlier section of the 
lecture with regard to the variation with size of the 
drag of individual parts of the aircraft; I have super- 

them on an assumed gradual increase of mean 
wing loading (average of loadings at take-off and at 
landing) from 40 lb. per square foot in the 60,000-lb. 
aircraft to 60 Ib. per square foot at 400,000 Ib.; 
and I have plotted in Fig. 13, the corresponding 
variation of drag coefficient and of fuel consumption, 
as a percentage of take-off weight, in a 5,000-mile 
flight in still air, which is roughly equivalent to a 
3,000-mile to 3,800-mile commercial operation. The 
decrease of relative fuel consumption with increase of 
size is disappointingly slow. An increase of gross 
weight from 60,000 Ib. to 200,000 lb., for example, 
would decrease the relative consumption over a 5,000- 
mile distance in still air by only about 1-7 per cent. 
of the initial gross weight. The large aircraft would 


have a further aver. in that its economical speed 
would be somewhat higher and the relative effect of a 
given headwind therefore less, and the greater accessi- 
bility of the power plants during flight and the possi- 
bility of carrying more engineering personnel and 
specialised power-plant instruments should permit the 
attainment of a lowered specific consumption ; but the 
changes in fuel consumption with size would still appear 
likely to be so small that variations of the ratio of 
empty weight to gross will be the primarily controlling 
factor in determining the economically advantageous 
size for long-range operation. 

The optimum distance between refuelling stops 
tends to increase with increase of size of the aircraft. 
The lower fuel consumption of the large aircraft 
decreases the penalty attached to operations over 
relatively long distances ; but it is even more important 
that the length of time lost in manoeuvring a very large 
machine for a landing and in refuelling it at an inter- 
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| mediate stop is almost sure to be greater than with 
aircraft of smaller size, and larger sacrifices in payload 
may therefore be acceptable in the interest of eliminat- 
ing stops. I have suggested that the best practical 
distance between refuelling stops, in cases where their 
location is not controlled by considerations of traffic 
and where a given block-to-block speed is required to 
be maintained over the total length of the route, 
would be from 700 miles to 1,200 miles for a 60,000-Ib. 
aircraft. For a machine of 200,000 Ib. weight, those 
distances might be increased by a third to a half. 

As a final look into possible future development on 
this point, I have returned to the true “ flying wing” 
of 400,000 Ib. weight. For such a machine the fuel 
consumption in a long flight ought to be about 15 per 
cent. lower than in the conventional aeroplane of the 
same weight as plotted in Fig. 13. In Fig. 14, 
fuel consumption, again as a fraction of gross 
weight at take-off, is plotted against length of flight 
for the three cases of the 60,000 Ib. aeroplane that 
seems realisable in the very near future (curve @) ; 
of the 200,000 lb. aeroplane, similarly realisable 
(curve 6); and of the hypothetical flying wing of 
400,000 Ib. gross weight (curve c). These curves 
represent cruising consumption only, with no allowance 
for headwinds, no reserves, and no allowance for power 
used in take-off and climb. 

(To be continued.) 





CALENDAR.—Messrs. Stewarts and Lloyds, Limited, 
Winchester House, Old Broad-street, London, E.C.2, 
have had prepared refill cards for 1944 for their calendar 





cases issued some years ago. Persons who are in posses- 
sion of a case may obtain a refill on application to the 
firm, enclosing a 1d. stamp. 


NOTES FROM SOUTH AMERICA. 


Boru internal and international air services in South 
America will play an important part in post-war trade 
developments, this being especially true of such coun- 
tries as Brazil and Peru, where vast distances are 
coupled with the transport difficulties caused by moun- 
tains and other natural obstacles. The former German 
control of many air companies in Latin America has now 
been practically eliminated, and the South American 
countries, fully aware of their own development 
potentialities, may be said generally to welcome the 
establishment of international air routes. North 
American interest in South American aviation is already 
considerable, and undoubtedly will be developed 
further, possibly even before the war ends. British 
trade circles in South America, therefore, have wel- 
comed the announcement that five important British 
shipping companies engaged in trade with that con- 
tinent are forming a separate company for the purpose 
of operating post-war air services as soon as the neces- 
sary consents and machines can be obtained. This is 
an outstanding example of planning for Britain’s post 
war foreign trade recovery, upon which emphasis 
is being laid in so many well-informed quarters at the 
present time. 

Meanwhile, the war-time industrialisation of South 
America continues apace, which is bound to affect the 
orientation of post-war importation. In order that 
factory production may be diversified and new manu- 
facturing industries established, the Argentine Govern- 
ment have decreed the formation of a special ‘‘ Indus- 
trial Credit Fund,” from which industrial loans will be 
made through the medium of the commercial banks. 
Emphasis is laid upon this development by the con- 
tinued war-time decline in all lines of imports, the most 
outstanding having been in fuel, machinery and 
vehicles, steel and derivative products, and rubber. 
The war has compelled a rapid development in indus- 
trial chemistry in Argentina, particularly in the mineral, 
electro-metallurgical, cellulose, clflorine and soda pro- 
duction fields. On the basis of these advances, chemis- 
try is now in a position to become an integral part of 
the economy of Argentina. The future development of 
industrial chemistry, however, requires the rapid 
elimination of certain obstacles, including the shortage 
of technicians, specialists and skilled labour, difficulties 
in obtaining industria] equipment, scarcity of regional 
metallurgical centres that might foster by-product 
chemical industries, and dependency upon foreign 
supplies of fuels. 

ew of these difficulties exist in Brazil and Peru, 
where outstanding developments in the metallurgical 
and allied industries are promised because of the co- 
ordinated efforts which are being made upon a basis 
of large reserves of metal ores as well as coal. Brazil’s 
output of coal in 1942 reached 1,757,000 tons, repre- 
senting an increase of 224 per cent. in the past ten years, 
the most important producing State being Rio Grande 
do Sul. Imports of coal in 1942 were only 616,000 tons, 
against 1,707,852 tons in 1937. The Brazilian Minister 
of Transport has stated that work on the new national 
steel plant at Volta Redonda was progressing favour- 
ably, that coke production would be started by January, 
1944, and pig-iron production by July, 1944, and that 
Brazil’s transport programme would be greatly ad- 
vanced by iron and steel production at the plant. By 
1942, Brazil’s production of steel had already reached 
160,000 tons, an increase of 40 per cent. over that for 
1939. Brazil’s production of pig-iron in 1942, at 
207,750 tons, showed a decline of 1,045 tons on the 
figure for 1941. Nearly 90 per cent. of the total 
volume was produced by the seven concerns operating 
in the State of Minas Geraes. Regarding the progress 
of the Brazilian national motor factory, the Minister of 
Transport. stated recently that a large of the 
machinery was in Brazil awaiting installation while 
engineers, technicians and workshop managers were in 
the United States studying modern manufacturing 
methods, and that the plant would turn out also motors 
for heavy lorries, tractors and launches. 

The Departamento de Obras a Saneamento has 
drawn up a pi mme of large-scale hydro-electric 
development in the State of Rio Grande do Sul, the 
object of which, oneng other aims, is to prevent damage 
to crops and the paralysis of local industries caused by 
floods or drought, and provides for the construction 
of reservoirs to regulate the flow of the larger rivers, 
valley re-afforestation, and the development of hydro- 
electric power. At present the bulk of the State’s 
electricity is produced by power-stations run on coal, 
oil or wood. The Brasilian Government have passed 
a decree authorising the Société Anonyme de Gaz de 
Rio de Janeiro to install, as soon as possible, complete 
plant for producing benzol, toluol, naphthalene and 
other by-products from tar and gas, which can be used 
to manufacture explosives; also a small factory for 
distilling and experimenting with national com- 
bustibles, such as coal, lignite, etc. The Government 
will have priority in the purchase of the products. 





During the first half of 1943, machinery, tools, etc., 
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represeited ouly 6 per cent., of Brazil's total imports 
by value; fuel and Diesel oils, 6 per cent.; petrol, 
5 per cent. ; coal and coke, 4-2 per cent. ; generators, 
motors and electrical machinery, 3-1 per cent.; and sun- 
dry vehicles, indluding railway rolling-stock, 3 per cent. 
In the latter connection, reference was made at a 
recent meeting of the Federation of Industries in Sao 
Paulo to the acute shortage of railway rolling-stock and 
materials which is aggravating the State’s transport 
problem, and it was stated that, except for the three 
electric locomotives recently imported for the Soro- 
cabana Railway, no railway locomotives or wagons 
had been received from abroad during the preceding 
three years. It was urged that steps should be taken 
for the construction of wagons by the national railways, 
which should be granted a subsidy by the Government 
for this : 

Largely through the co-operation of the United 
States, Brazil particularly is making great progress 
in the development of aviation, as witness a recent 
decree authorising the expansion of the services of the 
Panair Company of Brazil, a subsidiary of Pan-Ame- 
rican Airways. A contract has been signed, also, 
between the Brazilian Government and the Fairchild 
Aircraft Corporation, which provides for the manu- 
facture in Brazil of six-cylinder 175 h.p. to 200 h.p. 
air-cooled aero engines for training aircraft, and the 
twin-engined machines used for coastal patrol and 
the transport of mail. It may be recalled that, in 
June, 1942, a contract was signed with the same 
corporation providing for the manufacture in Brazil of 
monoplanes for flying instruction, in substitution for 
the German machines formerly produced by the national 
aircraft factory. 

In Chile, agreements have recently been signed for 
the establishment of a National Electricity Board to 
undertake the supply of electricity throughout the 
country. The cost of the plan during the next ten 
years will amount to 2,000 million pesos, and the under- 
taking will be develgped in three stages, the country 
being divided into geographical regions. Plans for the 
electrification of railways in the south of Chile are 
already well advanced. The services in the north, as 
well as the line between Santiago and Valparaiso, have 
been electrified for some rs past. The output of 
coal and petroleum in the Magallanes Territory of 
Chile is being developed. Reflecting Chile’s industrial 
development, the San Bernardo workshops of the 
State Railways, which delivered their first Chilean- 
made locomotive in October, 1942, are building six 
more engines. Work is to begin immediately on the 


submitted to Congress. Work on the construction | , 


recently 


403 km. are already railed, leaving 


early in 1946. Completion of this new means of com- 
munication will bring some important Argentine pro- 


in South America, while the national iron and steel 
industry in course of development in the Chimbote 
district is on a large scale, with a superabundance of 
raw materials as well as the necessary capital and 
technicians available. 


rials to the United Nations. 


vinces 800 km. nearer to the sea, thus cheapening and | considered by 
facilitating exportation of their products—among | probability they would seek a meeting with the sub- 
which are timber, cotton, sugar, tobacco and petro-| committee of the Cabinet which deals with home 
leum—to North America and the West Coast of South | affairs. The result would be reported to the conference. 
America. The Negotiating Committee had been empowered to 

Peru is believed to have the largest coal deposits— | act on the matter under discussion, but the final decision 
ranging from bituminous to anthracite—of any country | would be left to the conference. 


LABOUR NOTES. 


Tue conference of representatives of the Amalga- 
mated Engineering Union, which took place in London 
last week, was described by Mr. Tanner, the President, 
as ‘‘ most unusual.” In a sense, it would have been if 
decisions on issues of high importance had been taken, 
because policy is constitutionally determined by the 
National Committee. But while it had no authority 
to take decisions of high importance, it served the 
useful purpose of enabling the executive, in association 
with local representatives of both members and full- 
time officials, to review the position of the union in the 
light of its expansion—the membership is now 902,163 
—and the causes and results of recent industrial dis- 
putes. It was composed of 450 representatives of 
district committees and the full-time officials of the 
union. 

There was considerable discussion at the conference 
on the subject of “the slowness of the negotiating 
machinery,’ which, it was urged, was overdue for 
“complete overhaul.” The part of it to which excep- 
tion was taken was presumably the “ procedure for 
avoiding disputes.” This originally appeared in the 
Terms of Settlement after the 1897 trouble and was 
retained when that instrument was revised and re- 
named Terms of Agreement. The operatives who like 
it least are those who believe in the efficacy of local 
action. 

At the close of the conference, Mr. Tanner said that 
the gathering had clearly demonstrated the unity of 
purpose existing within the union. ‘In the opinion of 
the executive council,” he added, “‘ the conference has 
done a tremendous amount of good, and the delegates 
will take back into every distrmct a clear understanding 
of the union’s policy and new views for the future of 
the industry.” 
The Minister of Labour and National Service is to 
appoint a committee to investigate, and make recom- 
mendations on, the general question of special payments 
to port workers handling explosives. Mr. Bevin’s 
decision to take this step is due to the failure of a joint 
sub-committee of the National Joint Council for Dock 
Labour to reach agreement regarding the claim of dock 


workers in the London area for “‘ danger money ” when 
handling cargo which they consider to be dangerous. 


The executive of the Mineworkers’ Federation of 


construction of the new international highway linking Great Britain decided, at a meeting in London last week, 
Chile with Argentina, starting from Puyehue in the | to refer their proposals for dealing with the coal situa- 
South of Chile. The Chilean Economic Plan, which, | tion to a special delegate conference on November 25. 
inter alia, would limit transport profits, has been with-| The Negotiating Committee had previously met the 
drawn from the “urgent” category, and further | Minister of Fuel and Power and suggested to him that 
modifications are expected before the measure is again | the Government should take over full financial and 


»perational control of the mines. They had asked for 


of the Antofagasta-Salta Railway will be recommenced | minimum wage of 6/. a week for men underground, 
shortly under the terms of the Economic Conventions | 5/. 10s. a week for surface workers and a review of the 
signed between Argentina and Chile. The | award on the subject of youths’ pay. At the end of the 
total length of line on the Chilean side is 333 km., of | executive meeting, Mr. Lawther, the president of the 
which 276 km. of rails have already been laid, while | federation, announced that a reply had been received 
the Argentine portion has a length of 572 km., of which from the Minister of Fuel and Power to the mineworkers’ 
about 226 km. of line | proposals. 
still to be completed before the two cities are linked. | ment had asked that it should not, at present, be 
It is hoped that the railway will be ready for service published. 


It was not final, however, and the Govern- 


The wages issue, Mr. Lawther continued, was to be 
the Negotiating Committee and in all 


The Workmen’s Compensation (Temporary Increases) 


Bill passed all its stages in Parliament last week. Mr. 
At present, Peru is mainly | Shinwell, speaking from the Front Bench, said :—“ We 
engaged in sending large quantities of strategic mate- | could not afford to lose this Bill, insubstantial as it is. 
t After the war, however, | [t would be, quite improper if we threw away legislation 
the existence of the new industry will permit an | which puts into the pockets of injured workers a few 
expanding and profitable exploitation of metals and | more shillings a week.” 


Mr. Peake of the Home Office, 
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country. 
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Tin MINING IN THE BELGIAN Conco.—lIn order to/| 
increase the production of tin in the Belgian Congo, a it 
large percentage of the European staffs and African | s 


the tin mines. 
monthly journal TJ'in, that already 20,000 negroes have | r 


to follow. 
2,000 Africans are now cultivating crops to feed the | c 
miners and their families. }a 


coal for domestic industries, and present developments | said that ‘‘ if the long-term scheme were approached in 
promise to transform the whole economic basis of the | the more temperate atmosphere in which we have dis- 


yussed this Bill to-day we shall be able to co-operate 
n building up something very good in the future.” 


In letters which they sent to the Prime Minister and 
he Minister of Labour and National Service, the shop 
tewards who called the strike of 24,000 West of Scot- 


employees of the gold mines has been transferred to | land munition workers, asserted that the employers’ 
It is stated in the current issue of the | federation was standing between the strikers and a 


esumption of work. In a statement issued on Thurs- 


commenced work in new tin mines and 5,000 more are | day night last week, the Engineering and Allied Em- 
New plantations have been laid out, where | ployers’ National Federation said :—‘‘ The employers 


annot make a deal with the strikers which would 


ment but of the executive representatives of the trad: 
unions which executed the agreement. If work jx 
resumed, and the properly constituted bodies, namely, 
the executive councils of the unions, wish the Federation 
to meet them on any issue such meeting can be arranged 
under the recognised negotiating machinery without 
any loss of time.” 





An agreement to which the British Federation of 
Master Printers, the Newspaper Society, and the 
Printing and Kindred Trades Federation are parties 
provides for the following wage increases :—7s. 6d. 4 
week for men and women on men’s work at full men’s 
rate, 2s. 6d. a week for other women, and 3s. a week 
for male juveniles. Wages are to be stabilised for the 
period of the war and twelve months thereafter, and 
under a separate agreement a scale of wages for appren- 
tices is adopted, based on percentages of journeymen’s 
wages. The agreement came into force on the first 
pay-day this month. 

Replying to a question in the House of Commons 
last week, Mr. Tomlinson, Parliamentary Secretary to 
the Ministry of Labour and National Service, said that 
up till September 25, the latest date for which figures 
were available, the number of men who had volunteered 
for work in the coalfields, as an alternative to servic« 
in the forces,and had been placed in coal mines, was 3,366 


A national conference of the United Textile Factory 
Workers’ Association, which consists of all the trade 
unions concerned with the spinning and weaving of 
cotton, is to be held in Manchester tomorrow (Satur 
day) to receive a report from a committee appointed 
to draw up a scheme for the re-organisation of the 
cotton industry. The report is stated to consist of 150 
pages and to embody the results of exhaustive inquiries 





Last year, the Association declined an invitation to 
join a conference called by the Manchester Chamber of 
Commerce, “‘ mainly because,” as it stated, it disagreed 
“fundamentally with that part of the declared policy 
of the Chamber of Commerce relative to the main- 
tenance of private enterprise.” It added that the 
Association was formulating a scheme of its own and 
that ‘one of the fundamentals of such a scheme may 
well be socialisation of the industry.” 





The two central organisations of employers have 
received applications for increases of wages for all 
organised operatives engaged in the spinning and 
weaving of cotton. The communication received by 
the Federation of Master Cotton Spinners’ Associations 
is a joint one from the two amalgamations of operative 
spinners and cardroom workers, and that received by 
the Cotton Spinners’ and Manufacturers’ Association 
has come from the Northern Counties Textile Trades 
Federation, which includes the eight trade union organi- 
sations on the weaving side of the industry. In each 
of them, an increase of 12s. a week is asked for members 
in adult occupations and 7s. a week for juveniles. 





Mr. R. K. Law, Minister of State, replying to a 
question in the House of Commons last week, said 
that the Government fully supported the International 
Labour Organisation, officially and otherwise, and 
maintained close contact with the chairman of the 
governing body and the acting director with regard 
to the working of the organisation. They were, he added, 
giving consideration to arrangements for holding a 
meeting in which action in connection with post-war 
reconstruction would be discussed. 





The General Council of the Trades Union Congress 
has circulated further details of the provisional arrange- 
ments for the world trade-union conference which it is 
calling for June 5 next year in London. The discussions 
are to be purely exploratory and consultative, and 
decisions taken will not be binding upon the consti- 
tuent organisations unless endorsed by them. The 
representative national trade-union bodies of the United 
Nations are to be invited to appoint delegates. The 
International Federation of Trade Unions are also to 
be asked to send representatives. 





It is realised that since the conference will discuss 
the question of the furtherance of the allied war effort, 
objection might be taken by neutral Governments to 
representatives of their trade unions attending. It is 
proposed, therefore, to divide the conference into two 
parts. During the first week, it will discuss matters 
relative to the war effort and the peace settlement. In 
the following week, it will deal with such matters as 
relief and rehabilitation and problems of post-war 
reconstruction. It is believed that the trade-union 
centres of neutral countries could quite properly partici- 





ppear to involve not only repudiation of the agree- 





pate in these discussions. 
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THE COEFFICIENT OF PROPULSIVE | 


EFFICIENCY.* 
By K. C. Barnaby, B.Sc., M.LN.A. 
(Concluded from page 380.) 
ne effect of deep loading is to make the maximum | 
R.H.P. 

EHP °°" at a higher speed/length ratio than 

is appropriate to a lower 5 value. Curve B, Fig. 5, page 

379, ante, shows aspecially heavy destroyer in which it 

i: 

EHP. with the 

available power. In such ships there is no “ hook,” 
but this absence is rather exceptional. 

Che general facts of the situation are set out in 

Table III, on page 379, ante, and in Table IV, below, 


value of 





was impossible to reach the maximum 





tests, as they would result in the virtual elimination of 


residuary resistance at low speeds; though it seems 
most unlikely that the model of a short beamy hull 
has only the resistance of an equivalent plane surface. 
The main reason for-“‘ form effect” is usually con- 
sidered as the increased rubbing velocity due to the 
spread of the water lines. Owing to streamline action, 
there is an increased velocity amidships extending over 
the major portion of the form. In 1920, Professor 
Havelock wrote* that “‘ no experimental determination 
of surface velocity appears to have been published, at 
least for ship forms in water. The extension from plane 
to curved surfaces is thus to a large extent speculative.” 
Dr. Baker dealt with the point and gives in his Ship 
Design and Resistance a table for the increase of skin 
friction due to form. Rankine proposed his method of 
an “augmented surface” to deal with the same 
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* All figures in this table are for average of group. Curves in Fig. 5, page 379, ante, are for individual ships. 


and it remains to find reasons for several rather 
striking features. The points that most require 
explanation are perhaps the following: (1) the 

R.H.P. ee 
=” 
(2) the average P.C. variation is much greater with short 
and beamy vessels (compare slope of curves in Figs. 4 
and 5) ; and (3) the average P.C. falls off at an increasing 
rate as length is decreased below about 400 ft. The 

-H.P. lied 
E.HP. “PP 
to every type examined. Wherever a full progressive 
trial was available it also applied to a considerable 
portion of the speed/length range of the individual 
ship. In general, this improvement persisted until out- 
weighed by a falling-off in propeller efficiency, etc., as 
maximum-speed conditions were approached. Now it 
seems inconceivable that a propeller should be able to 
distinguish between frictional and residuary resistance 
and accord preferential treatment to the latter. It is 
surely much more reasonable to suppose that the con- 
ventional tank experiment has the effect of under- 
estimating frictional resistance and of overestimating 
residuary resistance. Such a supposition, if correct, 
could also explain the reason for = - forming such a 
suitable base for setting out P.C. values. 

To some extent it is undeniable that conventional 
tank methods do over-estimate the residuary resistance, 
owing to neglect of form correction on the model. If 
for example, we run a short beamy model and obtain a 
certain total resistance, we still calculate the residuary 
portion by deduction of the same friction as would be 
applicable to a model of nearly zero beam, but having 
the same wetted surface. We then make some allow- 
ance for form effect on the actual ship by using either 
increased frictional coefficients intended to cover for 
this (Froude’s method) or by adding some definite 
percentage. Possibly certain tanks do make an allow- 
ance on the model, but as far as the author can gather 
this is unusual. Washington practice is to use Geber’s 
formula for both model and ship. The net figure is 
used for the model and a percentage is added for the 
actual vessel. This varies from 10 per cent. to 22 per 
cent., the larger figure being for the longer vessel. 

The results of these methods are to transfer any 
excess friction on the model due to form and fullness 
over to the residuary resistance and, therefore, to 
overstate the latter. They would only be correct if 
we could assume that form effect applied to the full- 
size vessel, but not to a model. This assumption does 
not seem entirely tenable, though it is no doubt partly 
true. The average P.C. results suggest that there is a 
large form effect on actual vessels and that this depends 
mainly, or largely, on length/beam ratio. On the 
other hand, it is only too evident that we cannot 
possibly use these large corrections on the actual model 


average P.C. value depends mainly on the 


improvement of P.C. with increase in 











* Paper submitted to the Institution of Naval Archi- 
tects. Abridged. 





question. If we assume that some scale effect reduces 
the form factor on the model to only a small proportion 
of the amount applicable to the full-size vessel, we have 
an explanation that would seem to fit the P.C. facts. 
We should then get a slightly reduced R.H.P. estimate 
and a considerably increased E.H.P. estimate. This 
is precisely the kind of correction needed to make sense 
with our P.C, results. 

Looking back to the classic trials with H.M.S. Grey- 
hound, which had a relatively short beamy hull 


-- = 5-2), one would expect to find a considerable 


(5 
increase of hull friction due to fullness of form; also, 
as the Greyhound was towed and the resistance mea- 
sured, there can be little doubt over the actual E.H.P. 
It is, therefore, interesting to note that Froude did find 
a gap between the calculated resistance from the model 
and the trial resistance. Dr. Baker has remarked on 
this point in his book Ship Design and Resistance, that 
“in order to bring the estimated and measured resist- 
ances into agreement, it was found to make 
one of the assumptions, viz. : (a) either the skin friction 
of the ship was 30 per cent. greater than that of the 
model, or (6) one-third of the ship’s surface had a resist- 
ance equal to that of calico and the remainder that of a 
varnished surface.” The latter explanation was 
accepted, but in view of our P.C. results, it might seem 
desirable to reconsider the verdict and award at least 
part of the blame to heading (a). 

We have now examined reasons for both unduly low 
P.C. at low speed/length ratios and for unduly high 
P.C. at high speeds. There is, however, a further 
possible reason for error at high 


E.H.P. 
sure that the residuary resistance of a model is exactly 
reproduced on the full-sized vessel, especially at high 


Are we quite 





speed /length ratios ? In any mathematical treatment, 
we assume that the motion of wave particles depends 
on the total head of atmosphere plus depth below 


surface. When we go from model to full-size ship, we 
only alter the relative depth as below the free surface 
so that the total head does not follow the law of com- 
parison at all. We are virtually testing the model at 
an impossibly high barometric pressure. Even if we 
could guarantee the absolute accuracy of an E.H.P. 
estimate, there would remain various factors causing 
P.C. variation. These are mainly appen and air 
resistance and also the interlocking effects of propeller 
efficiency, wake fraction and thrust deduction. 

The influence of appendage resistance would be 
simple if we could accept the conventional assumption 
of a fixed percentage of the bare-hull resistance. Un- 
fortunately, this percentage is bound to vary consider- 
ably between high and low speeds, and can be expected 
to increase at more nearly the square of the speed than 
at the frictional rate of the 1-83 power. The implica- 
tion is that appendage percentage should be increasing 





* “Turbulent Fluid Motion and Skin Friction.” 





Trans. I.N.A., Vol. 62, page 175 (1920). 





at low speeds until some point is reached when its rate 
of growth is overtaken by that of the residuary resist- 
ance. We can then expect a decline in the percentage 
until, in its turn, residuary resistance begins to drop 
back and a de 8 
ack and Fp. ‘decreases. 
should then become stationary and wegen A begin 
to rise; also, if appendage resistance is calculated as 
a percentage of the total hull resistance, it should show 
in inverted form and, to a reduced scale, the humps 
and hollows of a resid resistance curve. 

In his book Screw Propellers, the late Admiral Dyson 
gave some curves of appendage percentage, based on 
experiments at the Washington tank. The general 
character of these curves is much as we have antici- 
pated, though they do not extend to a high enough 
speed/length ratio to cover the final rise envisaged. 
There is, however, one striking difference. The peak 


Appendage resistance 


V 
value at about “’n 0-7 is so pronounced that it must 


be due to a much higher rate of increase than that 
corresponding to the square of the speed. Dyson 
supplies an explanation by stating that “the causes 
producing the hump in the resistance curve of the bare 
hull produce an augment of resistance to an even greater 
degree in the case of the appendages.” If a large 
destroyer type is considered, 360 ft. on the L.W.L. 
and 2,575 tons displacement, the E.H.P. can be put as 
340 for 10 knots and as 25,500 for 33 knots. For 
these speeds, Dyson suggests appendage percentages of 
15-9 per cent and 8 per cent., which give 54 h.p. and 
2,040 h.p., respectively. This will be found to corres- 
pond to a mean rate of V?- over the whole range. At 


14 knots, however, ( - = 0-739) the suggested 


allowance is nearly 26 per cent., making 242 E.H.P. This 
corresponds to an increase at the mean rate of V“* 
between 10 knots and 14 knots. 

While it seems probable that, owing to scale effect, 
the Dyson-Washington results exaggerate appendage 
percen: , there seems no reason to doubt their general 
trend. If accepted with this reservation and the r 
proviso that a peak value must not invariably be ex- 


V 
pected at the precise Ji point indicated by Dyson, the 
following effects on P.C. can be expected. (1) Below 
about 0-7 to 0-8, appendage percentage is 


Vi 
increasing. As a P.C. curve is usually cage Bey this 
speed/length ratio, this will tend to flatten the curve 


Vv 
and reduce P.C. (2) Between about Vi = 0-07 to 


0-8 mea, 1-0 to 1-1, appendage ‘percentage is 
decreasing rapidly. This will increase apparent P.C. 
and steepen the curve if still ascending. (3) Between 
vin 1-1 and about a 1-7, appendag epercentage 
will be nearly constant, though there may be a small 


hump about A Ae 1-3, otherwise only the height, but 


not the curvature, of the P.C. curve will be affected 
between these speed/length ratios. (4) Above about 


VL 1-7, appendage P.C. should be rising slightly. 


At this point a P.C. curve is usually falling, so that the 
effect will be to accentuate this decrease. 

Vv 

If the peak value between about Ji = 0-7 and 0-8 
is so marked, one would expect to find evidence of this 
on the P.C. curve of any ship with heavy appendages. 
This would be either a flattening or an actual hollow. 
It is, therefore, interesting to note that, on the P.C. 
curve of high-power destroyers with large struts, etc., 
a distinct hollow can sometimes be found at about 


— 0-8. Large quadruple-screw liners would also 


have high appendage resistance, and a premature 

flattening of a Bc. curve is often apparent at about the 
Vv 

same | /7- ratio. Either symptom should be regarded 

as prima facie evidence of appendage resistance and 

not as an experimental error to be faired out. 

Air resistance has usually a much more important 
effect on P.C. at low speeds than at high speeds, Con- 
trary to normal instinct, we should look for evidence 
of high air resistance at the low-speed end of a P.C. 
curve and not at the high-speed end, as air resistance 
follows the same generai law as direct head resistance 
in water and varies only as the square of the speed. 
Air resistance, therefore, increases much more slowly 
than hull resistance and is relatively more important at 
low speeds. Air percentage will follow the same general 
form as appendage percentage, but without noticeable 
humps or hollows. 














Taking the same destroyer illustration as used for 
appendage percentage, the air E.H.P. in still air would 
be about 9 at 10 knots and about 323 at 33 knots. 
This gives an air percentage of 2-7 per cent. at 10 knots 
and only 1-3 per cent. at 33 knots. If, however, we 
assume a 40-knot head wind, we get relative winds of 
50 knots and 73 knots, and under these circumstances 
the air percentage rises to no less than 331 per cent. at 
10 knots or 13-7 per cent. at 33 knots (equivalent to 
additional E.H.P. of 1,125 and 3,500, respectively). 
With the same strength relative wind, but coming a 
few points off the bow, these percentages would be even 
higher. It is obvious, therefore, that with an easily 
driven hull, low-speed runs in a wind of any magnitude 
will give very misleading results. 

This would probably account for the differences in 
P.C. quoted by Gawn* for the various trials of the 
Black Prince and the Warrior, as the assumption of 
varying wind velocity would bring them into line. 
These high percentages at low speeds underline the 
point, often overlooked, that it is usually the slow vessel 
that requires streamlining rather than the fast one, as 
the wind effect is so much more important in relation 
to the available power. These facts have been brought 
out in recent work by the N.P.L., especially by 
Hughes.t 

The remaining factors to be considered, namely, 
wake fraction, propeller efficiency and thrust deduction, 
are all interlocked. Kari, in 1941,¢ dealt with their 
mutual relations. In general, it can be said that the 

‘open ”’ propeller efficiency is always likely to remain 
the predominant influence, but both the advantage of 
a good propeller and the disadvantage of a r one 
are somewhat reduced when working behind the actual 
vessel. If the propeller has been treated fairly by 
giving it moderate loading and ample and uniform water 
supply, it will retain an amazingly constant efficiency 
throughout the speed range. In such cases about 3 per 
cent. may cover the “ open”’ efficiency change over a 
wide variation in speed. 

Whether the reasons advanced in this paper are 
accepted or not, the bald facts of P.C. variation remain. 
It is suggested that, until we have better knowledge of 
form effect and of the precise demarcation between 
laminar and turbulent flow, we should regard the con- 
ventional E.H.P. estimate as “ apparent E.H.P.” This 
estimate then requires “‘ an apparent P.C.” to bring it 
into line with real S8.H.P. 
lary is that a high “ apparent P.C.” does not necessarily 
mean an outstanding performance, but may only indi- 
cate excessive wave-making resistance; also, a poor 
“apparent P.C.” may really mean a specially efficient 
hull form with very little wave-making. This is a rather 
comforting thought for those who have striven for the 
best possible hull form, only to be rather crestfallen at 
the mediocre “ apparent P.C.” of the best productions. 





ELECTROLYTIC TIN-PLATE PRODUCTION IN THE UNITED 
STATES.—Statistics given in American Metal Market 
show that some 15 per cent. of the tin-plate output in 
the United States is now made by the electrolytic process. 
It is estimated that the whole output of tin-plate in that 
country this year will be approximately 2,300,000 tons, 
of which between 1,800,000 and 1,900,000 tons will be 
hot-dipped and about 375,000 tons electrolytic. In 
1942, hot-dipped tin-plate amounted to 2,400,000 tons 
and electrolytic tin-plate to 82,000 tons, or approxi- 
mately 3-4 per cent. 





CINEMATOGRAPH FILM ON RESISTANCE WELDING.—An 
interesting and instructive sound film on the methods 
and machines employed in resistance welding has been 
produced by Messrs. The British Thomsor-Houston 
Company, Limited, Rugby, in collaboration with the 
Advisory Service on Welding of the Ministry of Supply. 
This film will be shown at the Curzon-street Cinema, 
London, W.1, on Thursday, November 25, at 2.30 p.m., 
admission being by ticket obtainable, by responsible 
persons, from the Advisory Service on Welding, Ministry 
of Supply, Berkeley-court, Glentworth-street, London, 
N.W.1. The Ministry of Supply is also prepared to lend 
a copy of the film, which is of the 16-mm. sound, type, 
for exhibition to engineering societies, works groups or 
similar organisations on application to the address given 
above. The film, by making use of a combination of 
photography of actual operations and of diagrammatic 
cartoons, shows very clearly the apparatus and technique 
employed in the main types of resistance welding and the 
principles employed in the control of the current. 





* “ Historical Notes on Investigations at the Ad- 
miralty Experiment Works, Torquay,” by R. W. L. 
Gawn. Trans. I.N.A., vol. 83, page 99 (1941). 


t “Model Experiments on the Wind Resistance of 
Ships,” by G. Hughes. Trans. I.N.A., vol. 72, page 310 
(1930). 

t “Componente of Propulsive Efficiency and Their 
Variation,” by A. Kari. Trans. I.N.A., vol. 83, page 62 
(1941). 


A rather interesting corol- | 
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PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


a - number of views given in the Specification Drawings 
in each case; where none is mentioned, the 
Specification is not illustrated. 


Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 


Copies of Aportigations may be obtained at the Patent 

ce es §©Branch, 33, Southampton Buildings, 

neery-lane, London, W.C.2, price 18. each. 
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f the advertisement of the eccegtance ofa 
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grounds mentioned in the Acts. 


rom the 


ELECTRICAL APPARATUS. 


553,018. Direct-Current Generator. B. N. Brooke, of 
Heald Green, Cheshire. (5 Figs.) March 10, 1942.— 
The machine is designed to generate high-voltage direct 


| current. A vertical-type generator is illustrated, in 
which the steel yoke Y and armature plates J constitute 
the machine housing, and also provide the magnetic 
circuit. Each of the two sections of the housing is 


flanged, so that they can be bolted together and rest on 


the foundation pillars R. The mating surfaces of the | 


flanges are accurately machined. The shaft of the 
machine is not included in the magnetic circuit and each 
armature plate has a non-magnetic hub which is forced 
into position and carries subsidiary shaft bearings. The 
radial armature slots can be utilised in locating the 
hubs, these being provided with a number of projections 
to be forced into the inner ends of the slots and either 
keyed or forced under hydraulic pressure. The seating 
for the armature coils E consists of a number of slots cut 
across each of the plates. The coils are bedded into these 
and held in position by connector quadrants Q which 
are screwed on to the plates forming a circular moulding 
on the outside which can be removed in sections. The 





machine shown is series wound with the negative ter- 
minal at a selected coil. This coil is connected across to 
the next coil and from that to a third, and so on, until 
a complete circuit of the machine has been made on one 
side. The winding then crosses the machine to the 
opposite armature plate and follows a similar arrange- 
ment, after which it passes in series through the field 
winding by way of a brush V and slip ring on one side of 
the rotor and out at slip ring O at the opposite side of the 
machine. The latter constitutes the positive terminal 
of the winding. The winding therefore forms a single 
continuous winding and as the current is not alternating 
within the machine no necessity for commutation arises. 
When all the coils are in position they form a circle 
round each armature plate. The upper horizontal con- 
ductors of each coil in the upper armature plate are 
outside the magnetic circuit; the lower horizontal 
conductors are live. The coils are wound on rectangular 
stretchers. In the magnetic circuit, all the poles on 
one side of the machine are N poles and all the poles on 
the opposite side are S poles so that there is no alter- 
nation of the current in the conductors. For this reason 
the machine can be designed with a short and stiff spindle 
and the depth of the machine measured along the vertical 
axis from hub to hub should not exceed the diameter 
of the rotor. Each pair of poles is constructed from a 
single short bar of either circular or nearly rectangtlar 
section and having a groove cut round it at the centre 
for attachment to the rotor wheel by a split ring. The 
two sides of the wheel are bolted together and the field 
coils, wound on bobbins, are slipped over the poles and 
screwed to the wheel. The armature tracks A form a 
continuous ring of metal and can therefore have ample 
cross-sectional area to compare with the total magnetic 
path through the poles. (Accepted May 4, 1943.) 








MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

552,905. Lathe Chuck. H. C. France, of London, 
(6 Figs.) October 25, 1941.—The chuck is self-closing 
and is designed to replace the collet of a small capstan 
or turret lathe. The chuck enables the stock to be ad- 
vanced through it and gripped while the lathe is running 
without the necessity of having the bar machined to close 
limits. To make the chuck adaptable to different 
machines, a back plate is used as an adaptor. It jis 
recessed and has a spigot 2 which screws on to the hollow 
headstock spindle. The plate 1 is screwed to a member 4 
which houses the stem of a longitudinally fixed part 5 
of the chuck. At the front end of the latter is a conica} 





recess with three radial slots to house the grippers 9. 
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(682,906) "7 
These are supplied in interchangeable sets to suit the 
diameter and form of the bar. They are readily re- 
placeable by removing the front retaining ring 10. On 
the fixed part 5 slides the bush of the sliding retainer 14. 
The latter has at its front end a conical recess which 
engages the tops of the grippers 9 and presses them in 
against the bar by powerful springs 17. An external 
circumferential groove 16 in the sliding retainer enables 
it to be withdrawn against the springs while the machine 
is running, by means of an operating lever pivoted on a 
fixed part of the machine. When the retainer is elid 
back, the grippers 9 fly outwards by centrifugal force 
and release the bar, which can then be fed forward. 
(Accepted April 29, 1943.) 
MOTOR VEHICLES. 

552,564. Change-Speed Gearing. David Brown Trac- 
tors, Limited, of Meltham, and H. E. Merritt, of Meltham. 
|(3 Figs.) September 10, 1941.—The invention is a 
change-speed gearbox of comparatively simple construc- 
tion and in which gear changing will be easy and can 
be combined with pre-selection. The input shaft a 
carries a series of fixed gears a', a*, a* and a‘. The 
output shaft 6 lies parallel to it and has a series of 
loose gears }', b?, 5° and b* meshing, respectively, with 
the gears a', a*, a® and a‘. Between the gears b' and 
+? there is a double-ended dog c sliding on a key, the 
teeth at one end engaging teeth on the gear 6’, while the 
teeth at the other end face in the opposite direction and 
engage teeth on the gear b*. A similar dog g slides on 
|a@ key between the gears }* and 5*. A selector rod is 
provided for each sliding dog c and g, the connections 
between each selector rod and its dog being through 
springs which allow the necessary movement of the dogs, 
due to sliding of the teeth over one another until syn- 
chronisation of the dog with the associated gear. Each 
selector rod (Fig. 2) has two hook-shaped extensi 7 
and j*, one above the other, below a transverse clutch 
shaft m, and offset from one another as shown. The 














shaft m has two diagonally opposite cam lobes which 
register in the recesses of the hooks j' and j*. When all 
gears are in neutral, the lobes can move freely through 
the hooks. If the clutch pedal is operated to disengage 
the friction clutch, its motion beyond that necessary for 
disengagement applies the brake and gives a partial 
rotation to the shaft m. This gives an axial movement 
to the selector rod which was engaged and brings it into 
the neutral position. While the clutch pedal is fully 
depressed, the shaft m is moved axially so that one or 
other lobe engages another hook. When the clutch pedal 
is released the newly engaged selector is moved and its 
dog urged towards engagement. When the friction clutch 
has engaged and accelerated the primary shaft a to 
synchronism, the newly-selected speed is engaged. The 
axial movements of the shaft m are controlled by a gear- 
selector lever, and if the connection between them is rigid 
@ gear can only be selected when the clutch pedal is fully 
depressed and both the selectors are in the neutral 
position. By using a spring connection, gears may be 
pre-selected. (Accepted April 14, 1943.) 
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THE EFFICIENCIES OF 
COMBUSTION TURBINES. 


By Prorgessor 8S. J. Davigs, D.Sc. (Eng.), 
and M. I. Fawzi, Ph.D. 


on which some of these work, so that the efficiencies 
of the various elements of such installations and 
their influence on the possible overall thermal 
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lw view of recent practical developments in con- | 
nection with gas turbines, it appeared to the authors | Coleman air refrigerator. 
of interest and importance to examine the cycles| the ideal indicator di 


ideal diagrams of pressure-volume and absolute 


temperature-entropy, respectively, for the simplest 
form embodying a, b, and ¢ are shown in Figs. 
1 and 2. These will be recognised as the same as 
those of the Joule constant-pressure cycle, which, 


|in its direct form, formed the basis of the hot-air 


engine proposed by Joule in 1851, and, in its 
reversed form, gave the basic cycle of the Bell- 
In Fig. 1, EBCF is 
m from the expansion 
machine or turbine and F DAE is the indicator 
diagram of the compressor, the area A B C D giving 
the net output from the installation. DA and BC 


Fig.2: 
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Compressor Efficiency...1]. 


efficiencies may be understood. The installations 
to be dealt with are limited to those comprising :— 
a, a compressing unit in which air at approximately 
atmospheric pressure is compressed and delivered 
into 6, a combustion chamber, in which fuel is 
burned in the compressed air at constant pressure, 
and from which the resulting gases are passed to c, 
a turbine in which, by the expansion of these gases 
down to approximately atmospheric pressure, the 
gross power output is developed, and from which 
the exhaust gases either pass to the atmosphere or 
to a heat-interchanger d. In the simplest forms 
d is not used and the heat in the exhaust gases may 
be wasted. 

Ideal Diagrams and Simplified Treatment.—The 
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Efficiency...1), xnanmenme’ 
are adiabatics and the overall efficiency is :— 
_ Cy (Ts — Ta) — Cp (Te — To) 
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° Cp (Ts — Ta) 
-_ (Ts — Ta) —(To — Tp) _ } — te= Tp 
Ts == T, Ts in T, ° 


Cp being assumed constant throughout the cycle. The 
compression and expansion ratios are equal, so that 








To _Tp_To—Tp 
T, T. Ts—Ta 
giving the efficiency, 
ee Ta—To Ty —Tp 
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In actual installations,* the hydraulic resistances 
to the introduction of the working substance and its 
subsequent expulsion do not markedly affect the 
| actual pressures of the cycle. On the other hand, 
| internal losses of various kinds lead to considerable 
departure of the compression and expansion lines 
from the adiabatics D A and BC assumed in the 
ideal case. The actual curves are thus the lines DG 
(compression) and B H (expansion) in Figs. 3 and 4. 
These lines are dotted on both diagrams since, 
during compression and expansion, equilibrium of 
the working substance cannot be assumed either 
on the pressure-volume or on the temperature- 
entropy diagrams. Equilibrium is, however, assumed 
to be restored at the points G and H, respectively. 

In order at first to simplify the treatment, C, 
and y are taken as constant throughout the cycle, 
y having the value of 1-4; later, when actual 
conditions are considered, the changes in Cy and y are 
taken into account. Under the simplified conditions, 
the work done per pound in the compressor with 
adiabatic compression = C, (T, — T,). The inter- 
nal losses during compression in the actual case are 
given by C, (T, —T,), 80 that the adiabatic effi- 
ciency of the compressor, 7,, is given by 

Cp(Tas—Tp) Ta —Tp 
Cy(Tg—Tp) Te —To 


Similarly, the work done per pound in the turbine, 
assuming ideal adiabatic conditions, is Cp (T, — T,). 
The internal losses i-the turbine during expansion 
in the actual case are C, (T,, — T,), so that the 
adiabatic efficiency, 7;, of the turbine is :— 

Cp (Ts —_ Tu) - Ts = Ty 

&i,—T) ts-te 

For each pound of air delivered to the combustion 

chamber, let w Ib. of fuel, of lower calorific value H, 
be burnt. As a result of the combustion process, 
a total mass (1 + w) lb. of gas per pound of air 
supplied, is raised in temperature from T, to T,, 
at constant pressure. Thus the heat received, 

wH= Cy (1 + w) (Tz — Tg), 








and 
w = PU + w) (Tr— Te). 


The overall efficiency, », under these conditions 
is :— 

: _ Sil + w) (Ts — Tu) — Cp (Te — Tp) 

Cp (1 + w) (Tg — Te) 
1 
(1 + w) % (Ts — To) — = (Ta — To) 
os c 
| (1 + w) (Ts — Tg) 

The present practicable values of the highest 
temperature, T,, of the cycle impose an upper 
limitation on the value of w of about 0-01 Ib., 
corresponding to a minimum air: fuel ratio of 


‘about 100:1. If w is neglected, this expression 
| takes on its simplest form and becomes :— 





(1) 





l 
™" (Ts, _ Te) ae (T, — Tp) 
uP 
Ts — Te 





7 = 


. . ‘ 
%(Tp — To) — = (Ta — To) 
= r so @ 
Ts — Tp — 7 (Ta — To) 
ce 





in terms of the temperatures of the ideal cycle, 
which, given the atmospheric temperature, T,, and 
the turbine inlet temperature, T,, are fixed by the 
pressure ratio and the respective efficiencies of the 
compressor and the turbine. Thus, with an atmo- 
spheric temperature of 65 deg. F., and an assumed 
maximum temperature of 1,040 deg. F., T, = 
65 + 460 = 525 deg. F. abs., and T, = 1,040 + 
460 = 1,500 deg. F. abs. The corresponding value 


P y-1 P y-l1 

of T, = T, (=*) 7 and of T,=T, + (=? ; 
v\p c B P 
1 1 


T, and T, thus depend on the pressure ratio = = R, 
and on the value of y. ; 

In the treatment, which will first be given, based 
on the simplified equation (2), the following con- 
ditions will apply :—the weight of the fuel is 





* Cf. Professor Stodola’s test of the Brown, Boveri 
installation. ENGINEERING, vol. 149, page 1 (1940). 
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EFFICIENCIES OF COMBUSTION 
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of these may be taken over the principal stages of | 


It is seen that all these curves start from zero | 
the cycle without appreciable error. | at R = I, increase to a maximum, and then decrease 

In the cycle with free exhaust, three principal |to zero. For the curves of efficiency and specific 
stages are involved, namely, compression from | output corresponding to each pair of equal values 
T, to T,; heating the charge, by the combustion | of », and »,, the peak value of output always occurs 
of w lb. of fuel per pound of air, from T, to T,;| at a lower value of R than that giving the peak 
and expansion from T, toT,. By taking the values| value of efficiency; thus with », = 9, = 0-8, 
of the efficiencies 7, and », into account, and | maximum specific output on curve A, is given at 
assuming a constant value of Cy, throughout,| R = 3, while maximum efficiency on curve A, is 
equation (1) was obtained. If now, C,,, C,, and C,,| at R = 3-6; for », = yn, = 0-85, the values are 
are the mean values of the specific heats at constant | R = 3-5 on curve B, and 5 on curve B,; for 
pressure during the three stages, T, — T,,T,, — T,,| 7, = 7, = 0-9, these values, and especially the 
and T, — Ty, respectively, then equation (1)| difference between them, are much higher, sinée in 
| this case R = 4-4 on curve C, and 8 on curve C,. 
| So that, especially in designs in which the separate 
| values of n, and 7, may become of the order of 0-9, 


hecomes : 
Cp; (1 + w) % (Ty — To) + Ts Tp) 





7 Cpa (1 + w) (Ty — Ta) 
(3) 
This gives a much closer approximation than | 
equation (1), and the expression, although not | 
achieving absolute accuracy, since mean values of C, | 
are taken, still retains a form permitting reasonably | 
easy calculation of 7. Calculations in connection | 
with combustion turbines would be enormously | 
facilitated if charts of total energy on temperature | 
were available for air and for combustion gases of | 
various compositions. 
In addition to the overall efficiency, an important 
factor in design is the output for a given weight of 
air, since, all other conditions being the same, this 
will determine the relative size and cost of an 
installation. It was seen earlier that, with given | 
values of the atmospheric temperature, T,, and the | 
maximum possible temperature of the cycle, Ts, | 
the values of T, and T, depend only on R; T,| 
and T,,, while depending on R, are also dependent | 
respectively on », and »,. In Table I are set out | 
for various values of R from 2 to 16, and for values | 
of », and », ranging from 0-8 to 0-9, the corre- 
sponding values of », and the specific output in 
B.Th.U. per pound of air; the values of T,, T,, 
and of the fuel: air ratio, consistent with T, = 
1,500 deg. F. abs. are also included.* Fig. 8 shows, 
in thick continuous lines, three curves, A,, B, and 
C,, giving the overall efficiencies, », corresponding, 
respectively, to 7, = 9, = 0°8, 9, 7, = 0-85, and 
Ne = % = 0-9, plotted on a base of R; and in 
dotted lines, three curves, A,, B, and C,, of specific 
output for the same pairs of equal values of 7, 
and »,. Points from the curves of » of Fig. 7 with 
C, and y constant, re-plotted as crosses, are included, 
together with the corresponding outputs plotted as 
squares, and show by comparison that the actual 
efficiencies and outputs to be expected are higher 
than those based on the simplified treatment. 





* In these calculations, the values taken for specific 
heat were :—Air, Cp = 0:°229 + 0-00002%; C, = 0-161 
+ 0-00002t. N,,Cp = 0:234 + 0-00002%; Cy, = 0-164 
+ 0-00002%. CO,, Op = 0-193 + 0-000058t; Cy = 
0-148 + 0-000058t. H,O, Cp = 0°426 + 0-000171¢; 
Cy = 0-317 + 0-000117 t, where? is indeg.F. These are 
mean values between 0 deg. and ¢ deg. F. The lower 
calorific value of the fue] was 18,257 B.Th.U. per Ib. 





it becomes necessary, in considering the desirable 
value of the pressure ratio R, to decide which is the 
more important factor: on the one hand, a high 
output and relatively low weight, space, and 
possibly cost, accompanied by a lower thermal 
efficiency and increased fuel consumption, or, on 
the other, a larger machine for the same output and 
a low fuel consumption. This is, of course, a decision 
or compromise similar to that which must be made 
for air: fuel ratios in carburettor setting in the 
case of the petrol engine, and, similarly also, if for 
the turbine, the reciprocal of efficiency be plotted 
on output, a “hook ”’ curve of a form resembling 


TURBINES. 





Specific Output...B.Th.U.per lb of As 


‘, 


6 17 19 





Pressure 


In other directions, the extension of active warfare 
to the Pacific and Australasian zones has raised 
difficulties in respect of the importation of materials, 
plant and apparatus. Accordingly, certain long- 
term divisions of research have been diverted to 
matters of immediate concern to the war effort, 
while others are naturally devoted almost exclu- 
sively to war problems to which the report can refer 
only in vague or general terms. Within this cate- 
gory falls a good deal of the work most interesting 
to engineers, but the report indicates clearly enough 


ss DP HrBRBoH 
RatioR 


| both the manner and the extent to which scientific 


research is contributing towards the growing 
achievements controlled by the Australian Ministry 
of Munitions. In the matter of metrology, for 
example, the National Standards Laboratory has 
examined some 20,000 gauges in the course of a 
year, and has made good the deficiencies in testing 
equipment, arising from import restrictions, by 
designing and manufacturing apparatus of various 
types, based for the most part on that in use at the 
National Physical Laboratory, Teddington, and 
including such precision work as screw-pitch mea- 
suring machines, bench micrometers, and slip gauges. 
Morehouse proving rings, certified by the United 
States Bureau of Standards, are used for calibrating 
the testing machines upon which the inspectorates 
of the Army, Navy and Air Force are dependent. 
Periodical examination of the testing equipment in 





that for the petrol engine will be obtained. 
(T'o be continued.) 





SCIENTIFIC RESEARCH IN 
AUSTRALIA. 


INDUSTRIAL scientific research in the Common- | 
wealth of Australia is organised along lines similar | 
to those of the Department of Scientific and Indus- 
trial Research in Britain. Its scope embraces about 
a dozen major subjects of inquiry, each of which 
has an establishment of trained investigators based 
on a research station or closely associated with one 
of the Australian universities. The considerable 
range of activities thus implied is correlated and 
directed as regards policy by a Council for Scientific 
and Industrial Research on which all the States of 
the Commonwealth are represented, and which has 
a representative at Australia House in London. 
The high standard of work to be expected from such 
an organisation is fully borne out by the account 
of the past year’s activities given in the Council’s 
16th annual report.* Prominent among the general 
impressions conveyed by the report is that of the 
value set upon co-operation between industries 
and the related divisions of the research organisa- 
tion. Wherever such intercourse is practicable— 
and there are few lines of applied research where it 
is not—it is proving notably productive of mutually 
good results under war conditions. 





* Published by the Government of the Commonwealth 
of Australia. [Price 3s. 3d.) 





all large organisations, and of most of the small 
plants in New South Wales and Queensland, has 
| produced a satisfactory state of general materials- 
| testing practice ; while the routine examination of 
gauges, measuring equipment, jigs, hobs, and 
machine tools, manufactured to the order of the 
Ministry of Munitions, is valuably supplemented by 
advice in the construction, care and use of metro- 
logical instruments afforded to the staffs of indus- 
trial establishments. Particular attention along 
these lines has been given to a firm embarking on 
the manufacture of volumetric glassware. Other 
work for the Ministry of Munitions includes tests of 
potentiometers for use in conjunction with thermo- 
couples and related pyrometric apparatus, some of 
which is of a sufficiently high precision to be used 
as sub-standard equipment by firms possessing 
their own approved testing facilities. Owing to the 
shortage of pyrometric instruments in Australia, 
great importance attaches to local products which 
the Physics Section of the Standards Laboratory is 
helping selected firms to develop. 

Among more orthodox physical investigations, 
the report briefly mentions the control of tempera- 
ture for experiments upon the desiccation of blood 
serum ; the influence of heat flow upon the control 
of insect pests in stored wheat; and the develop- 
ment of a hot-wire method of cutting hessian for 
use as camouflage material. A further research, 
having wide applications, has been prompted by the 
possible shortage of bearings for electrical meters, 
large numbers of which are needed for the Services. 
A satisfactory technique has been developed for 
the production of moulded-glass bearings, and wear 
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tests on these substitutes are now in progress. 
Measurements of the physical properties of all melts 
of optical glass manufactured in Australia have 
established that this glass is of equal quality to 
that manufactured abroad. Studies of the effects 
of striae in optical glass, of the permissible residual 
strain allowable after annealing, and of neutral 
filter glass for optical instruments, are among the 
l.rge number of special investigations undertaken 
on behalf of the fighting Services. Tests of gun- 
sighting telescopes are a matter of routine. The 
Division of Aeronautics, which co-operates closely 
with the Australian Advisory Committee on Aero- 
nautics, recently set up by the Government, com- 
prises four sections concerned respectively with 
structures, materials and metallurgy; aerodyna- 
mics ; engines and fuels; and instruments. Within 
the broad scope of these activities, prominence is 
aceorded to the intensive study of native woods for 
aircraft construction, with especial regard to the 
compilation of design data relative to suitable 


Australian species, and to the development of new | 


methods of wood construction employing synthetic- 
resin adhesives. Sufficient varieties of timber, 
available in quantity and exhibiting suitable 
mechanical properties, have been ascertained, 


and present attention centres mainly round de- | 


velopments associated with synthetic resins, which 


intended for tests on engines that are too power- 


rotation above the capacity of the 2,000-h.p. 
dynamometer. Among actual engine tests recently 
completed, mention is specially made of a six- 
cylinder automobile engine fitted with a form of 
rotary valve invented by an Australian engineer 
with the idea of increasing the power : fuel-consump- 
tion ratio. Trials of a four-cylinder air-cooled aero 
engine embodying rotary valves are now in progress. 
Hitherto the valve in question has been fitted only 
to liquid-cooled engines, and the complications 
incidental to air cooling have raised many problems 
which, however, it is believed, can be solved. As a 
corollary to this work, the severe design limitations 
encountered in applying the rotary valve to an 
existing engine have stressed the need for additional 
fundamental design data ; and since these are most 
conveniently derived from a single-cylinder engine, 
a machine appropriate for such work has been con- 
structed. In addition to routine fuel sampling, the 
miscellaneous test work of the division has been 
|eoncerned with flexible tubing, self-sealing tank 
| coverings, and a novel form of exhaust nozzle. A 
| variety of instruments have been made or calibrated 





ful for the 400-h.p. plant, but run at speeds of 


noise-absorbing tunnels on the air intake and outlet. | the rate at which indium films are worn off a surface 
The second item is a Heenan and Froude dynamo- | by continued sliding has revealed that such a metal 
meter, designed for 700 h.p. and 3,500 r.p.m., | film is less resistant to wear than a stearic-acid film 


of the same thickness. 

The practical inferences of these researches are 
that the deposition of a thin film of soft metal of 
low melting point on a harder metal base is in the 
right direction to fulfil the qualities of low shear 
strength and small actual contact area that are 
simultaneously desirable in a bearing metal in 
order to reduce friction, wear and seizure. Experi. 
ments on pure metals, alloys, and films deposited 
on hard metallic bases have disclosed the interesting 
results that the friction of the different metallic 
alloys is considerably less than that of the con. 
stituent metals, and that thin films of soft meta! 
deposited on a hard-metal base give the lowest 
friction of any. If the alloy consists of a soft metal 
dispersed throughout a harder matrix, its frictional 
properties closely resemble those of a hard surfic 
—the matrix @aterial—over which a thin film of 
softer metal has been spread. The actual value of 
the friction and its temperature coefficient are the 
same, while the decrease of thickness with wear is 
very similar. Hence the suggestion is advanced 
that, for a large class of bearing metals, the ex. 
trusion and smearing of a soft constituent over a 
harder matrix play an important role in reducing 





are recognised as offering substantial advantages | for aeronautical experiments, while aircraft acces- | friction, wear, and liability to seizure of the sliding 


over animal glues in respect of immunity from 
bacterial attack, resistance to moisture, and mech- 
anical strength. An autoclave is used for experi- 
ments on components of moulded-wood veneer, 
among which a material formed of laminated, resin- 
impregnated and compressed wood (for which the 
portmanteau word “compregnated” has been 
coined) is a highly promising development. Comple- 
mentary to the use of moulded veneers of Australian 
wood for aircraft construction, one method of 
designing wooden box spars has been investigated 
with some degree of completeness, while a further 
study of the strength and stiffness of box-type 
structural members of plywood is now in hand. 

A large proportion of the miscellaneous metal- 
lurgical investigations carried out appear to be of a 
somewhat routine character. A Bausch and Lomb 
metallographic microscope figures prominently 
among the available apparatus, and close contact is 
maintained with aircraft manufacturers and the 
Department of Aircraft Production. The major 
metallurgical researches, however, bear only inci- 
dentally on the requirements of aeronautics. They 
are concerned, respectively, with the significance of 
the Izod impact test, the hardenability of steels, 
and the development of a sintered bronze suitable 
for use in oil-impregnated bearings. 

So far as may be judged from the report, aero- 
dynamic research is as yet barely past the pre- 
liminary stage associated with the recent completion 
of an experimental wind tunnel. This latter has a 
9 ft. by 7 ft. octagonal working section, in which a 
maximum air speed of 300 ft. per second is produced 
by a six-bladed fan driven by an electric motor 
rated up to 550 h.p. A study has been published of 
the influence of the octagonal cross-section on the 
behaviour of a model under test, and a theory relat- 
ing to the performance of high pressure fans, entail- 
ing marked rotation of the flow, has been developed. 
With these exceptions, individual items of aerodyna- 
mics research are not mentioned in the report, 
though it is clear that the wind tunnel has been 
in continuous use since its calibration for test work 
of immediate interest to the Australian aircraft 
industry. 

A similar situation as regards delay in receipt of 
testing equipment has limited progress upon a con- 


sories, including a fuel pump and several types of 
tachometers, have been tested against official 
specifications. 

The influence of war-time demands and restricted 
publicity for reasons of security is evident in the 
report’s account of the work carried out in con- 
nection with lubrication and bearing design. On 
the very interesting subject of aircraft bearings, for 
example, no detailed information is disclosed, though 
the importance of the task undertaken is apparent 
from the fact that the research organisation is 
manufacturing prototype bearings, and testing 





methods of manufacture on a considerable scale | surfaces in relative movement. 


| surface. 

| Among other researches directed to the improve- 
| ment of bearing practice, mention may be made of 
|work on the frictional and wear properties of 
| Sintered-metal bearings and their suitability for 
| various purposes. To meet the need for conserva- 
| tion of tin in bearing metals, experiments were made 
| with appropriate alloys, including a range of low- 
tin bronzes and white metals. As regards the 
| related aspects of lubrication, a study is in progress 
| of the mechanism by which the boundary film of a 
fluid lubricant reduces the friction between contact 
It appears that the 


before handing over the established technique to| action of polar hydrocarbons is very specific ; and 
local makers. Examination of bearings by micro-/| that, on the surfaces of certain metals, while the, 
scopic and X-ray methods, and the correlation of | are ineffectual if alone, this disability may be 
the results with known defects in the bearings, have | removed by the admixture of certain non-polar 
been applied to a large number of experimental, | hydrocarbons. From this and other potentially 
locally-manufactured, and imported patterns. Bear- | important practical standpoints, the boundary 
ing-testing machines have been constructed for | lubrication characteristics of various oils and greases 
investigating the performance of the master-rod|are under investigation over a wide temperature 
bearings in aircraft radial engines, and for studying | range, with special reference to the development of 
the performance of sleeve bearings under widely | substitutes more readily available under war con 
varying conditions of speed, load and lubrication. | Statens, 

Concurrently with these investigations of imme-| Studies of some of the physical processes occur- 
diate practical application, research of a more funda-|ing while ductile metals are being drawn, and 
mental character is seeking to advance the theory |of the effects of readily available lubricants ix 
that metallic friction is due, primarily, to the shear- | reducing friction and tendency to seizure during 
ing of the junctions that are formed at points of such operations, are also in hand to develop the most 
contact, and to the effort overcome in dragging or | suitable drawing fluids for various special purposes. 
ploughing the irregularities of the harder metal | In a related connection, the activities and suscepti- 
through the surface layers of the softer one. For | bility to high local temperature, at the contact 
sliding bodies of different shapes, theoretical calcu- | points between relatively-sliding metal surfaces, of 
lations of these factors have been made in terms| various compounds used as ingredients in high- 
of shear strength and the “ flow pressure” of the | pressure lubricants are under investigation. Attempts 
softer metal, and experimental results in reasonable | to develop cutting fluids from local materials, for 
agreement have been obtained for cylindrical, hemi-| use especially in high-grade machining operations 
spherical and plane surfaces of steel, sliding on|in the Australian aircraft and other munitions 


indium. This very soft metal adheres strongly to 
clean steel, so that the shearing of junctions, asso- 
ciated with sliding, takes place in the indium itself. 
Since indium flows readily, the area of true contact 
between the metals may be large and the friction 





industries, have proved so successful that such 
fluids are now being largely employed. A series of 
laboratory experiments, combined with standardised 
practical trials, pointed the way to success by demon- 
strating the importance, in a cutting compound, of 


correspondingly high. On the other hand, if the | its ability to lubricate steel surfaces under severe 
indium is in the form of a thin film on the surface | conditions of load and temperature. Experiment- 


| of a harder metal, the frictional resistance to sliding | ally developed grinding fluids have also given 


is very small. To pursue the implications of this | satisfactory results in the optical industries, in 
theory, studies yielding confirmatory results have | such processes as grinding lens edges, and cutting 





siderable programme of projected research into air- 
craft and automobile engines. At the end of 1942, 
a 120-h.p. hydraulic dynamometer and a 400-h.p. | 
combined electric and hydraulic dynamometer were 


cylinder engine tests. 


| face of other metals. 
the only items that had been received out of four| ance is proportional to the shear strength of the 
sets of equipment on order from England, and since film and decreases, as thinner films are used, as far 
that time both had been fully occupied with single- | a8 the stage when the film thickness corresponds to 
By the present date, the | a few hundred molecular layers. 
remainder of the apparatus may have reached | of less than about 50 atomic layers, cease to be effec- 
Australia. It comprises, firstly, a 2,000-h.p. hydrau- | tive. 


been made of the frictional properties of thin films | grooves in borosilicate glass. 
of indium, lead, and copper, deposited on to the sur- | (To be continued.) 
In all cases, frictional resist- | 





EXHIBITION OF DAVID Brown PRODUCTsS.——In con- 
Still thinner films, junction with the Directorate of the Ministry of Supply. 
Messrs. David Brown and Sons (Huddersfield), Limited. 
o. 2a are holding an exhibition, showing the application of thei: 
The effects of temperature are significant. products to the war effort, at their Park Works, Hudders- 


lic dynamometer fitted with a 500-h.p. cooling fan, | The friction of films of indium and lead falls steadily | gejq. The exhibition was opened by H.R.H. The Princess 
which is to be housed in a soundproof building as temperature rises, and reaches a minimum at the | Royal on November 12, and the exhibits will remain on 


adaptable for the addition, if found necessary, of |! temperature of incipient melting. 








Measurement of | view until Saturday, November 27. 














Nov. 19, 1943. 


ENGINEERING: 





405 











AN ORGANISED FUEL POLICY.* 
By Dr. E. W. Surrn, C.B.E., F.LC., M.1.Chem.E. 
(Concluded from page 386.) 

rue Institute of Fuel was formed as a result, very 
largely, of the cumulative effect of most of the activities 
referred to previously. There had been brought into 
being the Institution of Fuel Technology and the Insti- 
tution of Fuel Economy Engineers, which Lord Melchett 
brought together in a new Institute of Fuel. My own 
interpretation of the objects of the Institute is somewhat 
as follows :—(1) to hold a watching brief on all matters, 
particularly of a general character, relating to the fuel 
industries ; (2) to fill the gaps where important activities 
are being neglected, either by taking action itself or by 
causing action to be taken by the appropriate body ; 
(3) to ensure adequate educational faci ities for all 
grades in the fuel industries; (4) to provide an inde- 
pendent platform for the discussion of ideas—technical 
and administrative—without trespassing on the pre- 
serves of other institutions; (5) to assist in the co- 
ordination of the fuel activities of the professional 
institutions ; (6) to encourage the development of re- 
search ; and (7) to encourage the application of research. 
Since 1918 there have been radical changes in the 
electrical, gas, and coking industries ; the gas industry 
changed its standards i 
and its methods of gas production have been 
by the adoption of newer systems of carbonisation 
which were made possible by these changes. The 
electrical industry now has its Commissioners and 
Central Electricity Board, and production and distri- 
bution have undergone material improvement, the 
process of co-ordination having ee or a stage in 
advance of that in other fuel supply industries. The 
coking industry, too, has been subjected to revolu- 


tionary changes, and the by-product oven is very | 
much in the van of efficient carbonising systems and is | 
| each region should be suited to the district in question. | 


practically in general use. Apart from that, the 
switch from the carbonisation of coal at the colliery 
to the utilisation of correct blends and their carbonisa- 
tion at the point of use in the steelworks has undergone 
great development. In one works, where there are 
blast furnaces, steel furnaces, rolling mills and all 
that goes with a general modern steelworks, the only 
fuel that is used on the works is the coal that is taken 
to the coke ovens. The coke produced is used in the 
blast furnaces; the gas is used in the steel furnaces ; 
the blast furnace gas is used for heating the coke ovens 
and for raising steam. The waste heat from the steel 
furnaces is also used for steam raising. Electricity is 
produced from the steam and used in the rolling mills 
for lighting and other purposes, and there is a surplus 
of electricity for outside supply, if necessary, though 
the complete policy is not necessarily applicable in 
many steelworks. 

Changes have taken place, too, due to the impact 
of Government control over the fuel industries. The 
Mines Department and the Petroleum Division, which 
were already within the Board of Trade, were brought 
into closer association with gas and electricity through 
the transfer of the Government responsibilities con- 
cerning electricity from the Ministry of Transport to 
the Board of Trade in 1941. The Gas Division was 
already within the Board of Trade. It looked, there- 
fore, as if this Board was going to be ible for 
all n co-ordination of the fuel industries; but 
with the White Paper of 1942 dealing with the troubles 
in the coal industry, it was decided to set up, at any 


rate for the war period, a Ministry of Fuel and Power | 


and to transfer to that Ministry coal, gas, electricity, | 
| educational courses for industrial and other users of 


and oil. The Ministry can be assured that it has the 
fullest support of the President and Council of the 
Institute of Fuel and the Minister that the services 
of the members of the Institute will continue to be 
entirely at his disposal. It is unlikely that the Institute 
of Fuel would either recommend that, say, the coal 
industry should remain under private control or be 
nationalised, but it is also unlikely to discourage the 
expression of opinions, a supported by informed 
evidence, on either of these topics. Another function of 
the Institute of Fuel is to ensure that every phase of the 
problems relating to the fuel industries is explored 
thoroughly, conscientiously, and scientifically; also 
that proper means are developed for getting at the 
facts, and for assisting the Ministry or any other 
responsible body to elaborate means for the collection 
of information and facts. If on any particular subject 
the problem is being reasonably and efficiently handled, 
the Institute would not intervene; but it is its duty 
to continue to take a broad survey of the whole fuel 
field and to try to fill in the gaps. As one instance of 
a very important nature, the Institute of Fuel might well, 
at a very early date, provide facilities for a discussion 
on the organisation of research, and even accept 
such subjects as the relationship between the Fuel 
Research Board, the British Coal Utilisation Research 
Association, the Gas Research Board, and other fuel 





* Presidential address to the Institute of Fuel, delivered 
on Thursday, October 14, 1943. 
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research activities which are to be co-ordinated by the 
committee of which Sir Harold Hartley is chairman. 
The view that the relationship between the Fuel 
Research Board and the research associations should 
be that of equality, has also been expressed. These 
views have some relationship to the general trend in 
the method of carrying out research. The Melchett 
Lecturer (Dr. E. 8. Grumell, C.B.E.) has indicated that 
certain types of research will in future be carried out on 
existing works on full-scale plant, and that information 
will be obtained by the collection of data from many 
plants of a similar type rather than that such researches 
should be confined to specially designed plants or 
laboratories isolated from industry. 

The Institute of Fuel will not on the vital 
concerns of other fuel institutions. ever inquiries 


for technical information of any kind refer to a parti- | gas 


cular fuel industry, the function of the officers of the 
Institute of Fuel is to indicate to whom the inquiries 
hould be add d. Sometimes it is to the Institution 
of Gas Engineers, sometimes to the British Commercial 
Gas Associatiqn, sometimes to B.E.A.M.A. or the Insti- 
tution of Electrical ineers. More the inquiries 
are switched to the Ministry of Fuel or to 
department or division of the Ministry. It is not the 
function of the Institute to act as a go-between unless 
ially requested to do so, and the policy of the 
Head Office staff and el just as strongly 
to the policy that should be by the local 
sections, which should be strong and enthusiastic. It 
is most important that a well-informed democracy of 
fuel users and producers should be cultivated amongst 
the local sections. It is more and more becoming the 
custom for meetings on fuel questions to be open to the 
members of all interested societies. It is a function of 
local sections of the Institute of Fuel to encourage | 
such a policy; the local sections must be flexible. 
The means used to bring about efficient working within 








should also reflect the views of industry in general and 
the major activities connected with fuel. The In- 
stitute, in the very near future, will have to look 
to other sources of income than that of its member- 
ship subscription. Up to date, the i ition 
has been an exceptionally satisfactory one, but if the 
Institute is to take its and do what is e 

of it, it will have to have an increase in funds, and the 
source of this must be such that no conditions of a 
commercial or policy nature will be attached. The 
carbonising and oil industries are well established 
and have thoroughly justified their existence in the 
contribution they have made to the national economy, 
but I believe that the time has come when, from 
the point of view of the consumer and the national 
welfare, the system that has grown up within the 
industry of so many individual autonomous 
units of production and distribution requires a very 
I believe the industry should 
be rationalised—as an industry as distinct from indi- 
vidual units—and regionalised. The form which such 
a regionalisation and rationalisation should take 
should depend on the findings and recommenda- 
tions of an inde it committee. This committee 
would take evi from all interests concerned— 
within the industry and outside. The difficulties 
be great, but the national interest should come first 


i visaged 
the national interest, and it is to be hoped that 
the new orientation will provide still better oppor- 
tunities for initiative from the administrators, the 
engineers, the chemists, and other technicians on whom 
the future of the industry depends. 





CONCRETE-STEEL BARGES. 
THE dumb barges illustrated on pages 406, 407 and 


In some quarters it is assumed that a National Fuel | 410, while not differing greatly in appearance from 
Policy would require that at one and the same time, | the barges in general use on the River Thames, have 


coal, gas, and electricity should be taken over by a 


been constructed by a new and ingenious method and 


single body who should own it as a whole, and that the have been launched in an equally unconventional 


problems of each should be settled along similar lines 
one to another. I feel that it would be better to try 
to solve the major problems of each of the industries— 
coal, gas, and electricity—prior to giving any serious 
consideration to a further integration, always bearing 
in mind that all problems must be solved in terms of 
the national interest. The national interest requires 
three healthy industries, each efficient and each giving 
— service. It has been suggested, though it cannot 

taken seriously, that the country be divided 
into areas in some of which gas would be solely avail- 
able to consumers for heating and in others electricity ; 
gas, electricity, coke, and coal should, within reason- 
able limits, be available to everyone. It is almost 
inconceivable that the planned groupings of the 
population will not justify, on both economic and 
national grounds, the making available of supplies of 
gas, electricity, coal, and coke to all who wish to have 
them. It would appear, too, that if the experience of 
some other countries is to be utilised, it may be 


advisable for Parliament to a’ t a Tariff Commission 
which, having been given terms of reference, 
would apply them to the selling prices of coal, coke, 


and electricity, so as to ensure equitable treatment 
on similar lines (though not the same) to each of the 





fuel industries. 
The Ministry of Fuel and Power has done a great 
deal through the Fuel Efficiency Committee to develop 


fuel. The Institute of Fuel is making education one 
of its main activities, and is not confining the question 
of education purely to that of either the fuel user or 
the fuel technologist. The Institution of Gas Engineers, | 
the Institution of Electrical Engineers, and other pro- 
fessional institutions have their own educational 
schemes which set up standards of qualification and of 
proficiency for those engaged within their respective 
industries. But all industries have a fuel interest, and, 
apart from the two mentioned, such interest is primari 

with the fuel user rather than with the fuel producer. 
Hence, when industry itself has been satisfied with 
these standards of education, there is still the domestic 
user. The Council proposes to attempt to co-ordinate 
all these varied educational requirements by suggest- 
ing that all those who have taken part in setting up 
standards of education in any branch of fuel should 
collaborate with the object of eliminating unnecessary 
duplication in the educational systems. If such a con- 
ference could agree on the main lines of policy and as a 
group approach the Ministry of Education to implement 
their findings, the Minister might favourably consider 
proposals having for their object the inculcation into the 
minds of those taking the School Leaving Certificate 
sufficient elementary sci and practical experience 
to enable the elementary problems of heating and 








ventilation of everyday life to be appreciated. 
The Council of the Institute of Fuel should reflect 


manner. The construction adopted, broadly speaking, 
is to use steel frames and a concrete skin, the reinforce- 
|ment for the concrete being interwoven with the 
| frames. The barges are of two sizes, of 400 tons and 
| 200 tons nominal deadweight, respectively. It is the 
| smaller of these two sizes with which we propose to 
| deal below. The moulded length is 85 ft., and the 
| moulded depth 9 ft. The barge is of the hard-chine 
| type with straight sides and a flat bottom. The 
| moulded width at the deck level is 22 ft. and at the 
| bottom 17 ft. 6 in. The draught is 8 ft. 6 in. and the 
| displacement at this draught is 320 tons, with a dead- 
| weight of 215 tons. The hold is 49 ft. 9 in. long, with 
| a hatchway of that length and 16 ft. wide. The hatch- 
| way is surrounded by a coaming about 13 in. high 
above the deck, which has a camber, measured at the 
centre, of 7} in. The hold is divided from the end 
spaces by concrete bulkheads. 

The concrete-steel type of construction was adopted 
for two main reasons, one concerned with strength and 
durability and the other with the materials and labour 
most readily available in war-time. Under the first 
heading, it is held that ships and barges hitherto con- 
structed in concrete are liable to damage from abrasion, 
as a protection against which timber fendering has 
proved cumbersome, costly and unsatisfactory in ser- 
vice. With the concrete-steel construction the flanges 
of the frames are flush with the concrete hull, so that 
these frames not only provide the necessary structural 
strength but also protection against rubbing. All vul- 
nerable edges, moreover, are finished with half-round or 
convex strips welded to the frames, so that these are 
also protected. The interior surfaces of the bottom and 
sides of the barge are also flush with the frames and 
there are therefore no recesses or pockets, which is an 
advantage with certain types of cargo. The timber 
flooring necessary in a steel barge is not required, and 
the rigidity of the bottoms of the barges enables them 
to be beached without damage. The frequency with 
which this occurs in tidal waters was taken into account 
in the general design. Under the second heading 
mentioned above, since the steel required in construc- 
tion is approximately only one-third of that needed 
for an all-steel barge it is evident that this material is 
| conserved, Again, a class of labour normally without 
experience in ship construction, though possibly accus- 
tomed to working in reinforced concrete, can be 
employed. 

The principles of the concrete-steel construction are 
very well illustrated in Fig. 1, opposite, which shows 
the framing of a barge assembled on land, this assembly 
being a preliminary operation. Final erection is done 
by lifting sections of the framing on to concrete posts 
in tidal water, and on these posts the concreting and 
finishing is carried out ; from them the’completed barge 
is launched. A view of the interior of a framed barge is 
given in Fig. 2. In this the reinforcement is in place 





the views of the regions through the local sections. It 


ready for concreting. The bottom is formed of 6 in. by 
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3 in. by 12 Ib. rolled-steel joists pitched at | ft. 3 in 
centres, running right across to the chine plates 
which are somewhat L-shaped, the long leg, along 
the sides of the barge, consisting of a plate 8 in. 
deep by } in. thick, and the short leg, along the 
bottom, of a bar 2 in. wide by } in. thick. The two 
legs are welded together and the frames are welded to 
them. A plate 6 in. wide by } in. thick is welded to the 
floor joists on their undersides and extends, keel- 
fashion, along the barge for the greater part of its 
length. On the inside, for rather more than the full 
length of the hold, two bars, 3 in. wide by } in. thick, 
ure welded to the top flanges of the floor joists ; one of 
the bars can be distinguished in the bottom right-hand 
corner of Fig. 2. The frames at the sides are 3 in. by 
3 in. by 8-5 Ib, rolled steel joists, with 3 in. by 3 in. 
by in. tee-bars as gussets, all the members involved 
being welded. The deck beams are of 3 in. by 14 in. 
by 4 lb. joists, with plate gussets at the junction with 
the side frames, and a plate 5 in. deep by $ in. thick at 
the hatch opening. The outer ends of the beams are 
tied together by a gruwale plate 5 in. deep by } in. 
thick, having a convex section, 2} in. deep by $ in. thick, 
welded along the centve. The coaming frames are of 
the same section as the deck beams and are connected 
at the top by a cover plate flanked with 2 in. by ¢ in. 
convex bars lying vertically and distinguishable in Figs. 
7 and 8, on page 410, both inside and outside the hatch- 
way. Welding is, of course, employed throughout in 
the upper and lower parts of the structure. 

It will be noticed from Fig. 1, that the webs of all the 
members are perforated, the reason for this construc- 
tion, as will be apparent from Fig. 2, being to allow 
the reinforcing rods to pass through the members. 
These rods are of steel, yy in. in diameter, arranged 
longitudinally in the floor, Jeck and coaming and 
as a lattice at the sides, the side bars being taken 
to the full depth of the chine plate and gunwale 
plate. The arrangement throughout gives ample 
reinforcement to the concrete which is composed 
of Portland cement and an aggrugate of incinerated 
clay. This, it is stated, gives a light-weight concrete 
of high strength and also impermeable to water under 
pressure. Since the outside flanges of the frames are 
flush with the concrete, the latter is sot a continuous 
covering but consists of individual panels, so that the 
question of its adhesion to the metal frames arises. 
Extensive experiments, however, demonstrated that 
the adhesion was entirely satisfactory and that the 
barge was, to all intents and purposes, an integral 
structure. These results have since been confirmed 
by the behaviour of the barges in service. The thick- 
ness of the concrete panels was easily kept uniform, | 
since the shuttering was attached directly to the 
frames, the pitch of which is so close that deformation 
of the shuttering cannot occur. The lines of the| 
barges, as has already been indicated, conform generally | 
to the normal Thames type, as will be recognised by | 
those familiar with Thames barges from the photo- | 
graphs reproduced in Figs. 3, 4 and 5, on the opposite | 
page. 
duced in Figs. 6 to 9, on page 410. 
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inclined flat bows and stern, the latter, however, 
having a central budget or fin, as shown on the left 
in Fig. 6. 

There are some differences in construction forward and 
aft of the hold bulkheads, which, as shown in Fig. 7, 
are formed of vertical members of 3 in. by 14 in. by 
4 lb. rolled steel joists. These are pitched at 1 ft. 3 in. 
and are earried up to form the transverse walls of the 
coaming. The panels between the joists are filled in 
with concrete 3 in. thick. The circles shown on the 
right in Fig. 7 indicate handholds for access to the hold. 
One feature of the hull structure, namely, the closer 
pitching of the frames and deck beams towards the 
extreme ends, is evident in Fig. 6. The 6 in. by 3 in. 
by 12 lb. joists of the floor are, moreover, reduced 
successively at the bend of the bow and stern slopes ; 
beyond the bends, that is, from frame 60 to frame 71, 
the bow floor is of 4 in. by 3 in. by 10 Ib. joists with 
4 in. concrete and from frame 1 to frame 13 the stern 
floor is of 3 in. by 3 in. by 8-5 lb. joists with 3 in. 
concrete. Both floors are stiffened by welding to them 
longitudinal members indicated by dotted lines in 
Fig. 9, these members are pitched at 2 ft. 6 in., and 
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the bows from frame 60 forward. It is these rubbing 
strips which give the somewhat ribbed appearance to the 
bows of the barge in Fig. 3. Both the forward and after 
decks have 3 in. by 14 im. by 4 Ib. joists as beams, with 
3 in. concrete panels. They have longitudinal angle 
stiffeners on the under side, while, extending between 
the deck and the floor are vertical struts of 3 in. by 
3 in. by 8-5 |b. joists, pitched as shown in Fig. 6, on 
the longitudinal centre line. In the forward space, the 


| spaces between the first four struts are filled in with 


consist of 3 in. by 3 in. by § in. angles on the inside and | 


3 in. half-round bars on the outside, the latter serving 


also as rubbing strips. Rubbing strips of 24 in. by 4 in | 


The lines are also shown by the drawings repro-| convex bar are, moreover, welded to the exterior of 
As will be seen, | the side frames between the chine plate and gunwale 
the barge is rounded in plan at both ends and has| plate all round the stern from frame 17 aft and round 





concrete panels, as shown on the right in Fig. 6. In 
the after space these struts are carried down into the 
fin, which is, therefore, 3 in. thick. The vertical edge 
of the fin is protected by a 4 in. by 2 in. channel. 

As regards what may be called the deck fittings, it 
will be noticed from Fig. 9 that a hinged scuttle a 
gives access to each end space. On the forward deck 
there is a windlass 6 and a headfast and chain c, single 
and double row-chocks are indicated at d and e, respec- 
tively, bollards at f, and 6-in. hand pumps at g. There 
is a low concrete bulwark all round the bows and a 
similar, though interrupted, bulwark on the after deck. 
The reinforcement for the forward bulwark is visible 
in Fig. 3 near the group of men at the windlass. On the 
after deck there are three bollards and two pumps, 
identified in Fig. 9 by the same reference letters as 
on the forward deck. The decks at the sides of the 
coaming are provided with foot-rails of l-in. square 
bar. Two portable strong-beams span the hatch- 
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way in the positions shown in Figs. 6 and 9. Their 
contour is indicated in Fig. 8, while they will be 
recognised in place in Fig. 2. They are formed of 
j-in. plate with flanges 6 in. wide and are bolted 
to deep gussets of }-in. plate at the le of the side 
frames and deck beams. Incidentally, they also 
carry the timber longitudinal for the hatch covers, 
which are of 7 in. by 1} in. planking in sections. 
The whole of the interior and exterior surfaces of 
the barge are finished with a black bituminous paint. 
It may be noted here that prior to the final design, 
tank tests were carried out at the National Physical 
Laboratory in order to ascertain whether any improve- 
ment in performance over the usual Thames barges 
could be made. The result of these investigations was 
that only slight variations were needed to effect a 
considerable improvement, reductions in towing force 
| up to 33 per cent. being thus secured. In this connec- 
| tion, it may be appropriate to mention an interesting 
paper entitled “ Experiments on the Resistance and 
Form of Towed Barges,” read before the Institution of 
Naval Architects on April 11, 1930, by Dr. G. 8S. Baker 
and Miss E. M. Keary, and reprinted in abridged form 
in ENGINEERING, vol. 129, page 531 (1930). 

Earlier in this article it was stated that an uncon- 
ventional method of launching was adopted, and this 
may now be described. The barges were built on 
two rows of concrete posts, the tops of which pro- 
jected above high-tide level as shown in Fig. 4. The 
posts are seen wholly uncovered in Fig. 3, the photo- 
graph from which this illustration has been reproduced 
having been taken at low tide. The foreshore was rein- 
| forced by steel joists laid on it on their sides, the upper 
| channel of the joists being filled up flush with concrete. 
| It was on the long transverse beams so formed that the 
| posts were erected, the spaces between the beams being 
| bridged over by planking as shown, merely to provide a 
| working platform. The posts, about 8 ft. long by 12 in. 
| Square in cross section, were simply up-ended on the 
| beams and not secured to them. The weight of the 

barge at all stages of construction was sufficient to keep 
| the posts erect and in place, so that a stable support 
| was formed for the barge even under a strong beam 
| wind. It will be observed in Fig. 3 that a light staging 
| was erected on the bottom planking for the concreting 
| operations, etc. This staging was, of course, removed 
| prior to launching, the barge being left in the condition 
shown in Fig. 4. 

The actual launching was effected at high tide by 
| pushing the barge outwards by means of jacks inserted 
| between the barge and the quayside. This transverse 

displacement resulted in the posts being tilted over so 
| that they fell flat and out of the way as the barge 
dropped a few inches, as seen in Fig. 5, and became 
| waterborne. The travel of the jacks was just over 6 in., 
that being the distance through which the centre of 
gravity of the posts had to be displaced horizontally to 
| put them into the unstable position in which they would 
| fall by their own weight. The total force required to 
| push the barge sideways was approximately one-six- 
| teenth of its weight at the time of launching, a force well 
| within the capacity of two hand-operated jacks, though 
| four such jacks were provided in order to meet any 
}emergency that might arise. It is noteworthy that, 
}in all launches, both rows of posts have fallen over 
| evenly and have not been damaged so that they could 
| be recovered for further use as soon as the tide receded. 
The launching method was investigated by calculation 
| and verified by experiment before adoption, and has been 
| found to be safe, practicable and rapid, the actual 
launching operation occupying only about five minutes. 
| The barges were designed and supervised during con- 
| struction by Messrs. Sir Owen Williams and Partners, 
| 14, Warren-fields, Valencia-road, Stanmore, Middlesex, 
| and were built to the order of Messrs. Associated Portland 
|Cement Manufacturers, Limited, and Messrs. F. T. 
| Everard and Sons, Limited, Greenhithe. It is stated 
that the total weight of steel and concrete is only 
| slightly greater than that of a steel hull. It is understood 
| that the 400-tons deadweight barges referred to earlier 
| are of generally similar construction, and that they have 
been built under survey by Lloyd’s Register of Shipping. 








SANITARY INSPECTORS’ CONFERENCE.—The General 
| Council of the Sanitary Inspectors Association are to 
| hold a two-day conference in the Central Hall, West- 
| minster, London, 8.W.1, on Wednesday and Thursday. 
| November 24 and 25. The conference opens on each 
| day at 10 a.m. and will be adjourned for luncheon at 
12.45 p.m. The afternoon session on the first day will 
| be from 2.0 p.m. until 5 p.m., and on the second day 
| from 2.45 p.m. to 5 p.m... The subject on the first day 
| will be ** Post-War Housing”; it will be introduced by 
| Mr. Stewart Swift, M.B.E., and addresses will be given 
| by Mr. Ernest Brown, M.C., M.P., Chancellor of the 
Duchy of Lancaster, Miss Megan Lloyd George, M.P.. 
and Mr. A. C. Bossom, M.P. On the second day the 
conference will discuss ‘‘ Meat and Meat Products” and 
“Milk Production and Distribution”, to be introduced 
| by Messrs. H. Priestley and W. E. Cooke. 
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ANNUALS AND REFERENCE BOOKS, 


Handbook of Scientific Instrument Manufacturers’ 
Association of Great Britain.—Recognising that re- 
search, technical development, and education are very 
largely dependent on the design and supply of precision 
scientific equipment, the Scientific Instrument Manu- 


INSTITUTION ELECTIONS. 


INsTITUTION OF ELEcTRICAL ENGINEERS. 
Associate Member.—Hugh Stennett Allpress, Epsom ; 
William Benjamin Askew, Watford ; Herbert William 
Baker, Patrington, near Hull; Howard Anthony A. 





facturers’ Association of Great Britain, in spite of pre- | Beale, Bedford; Frederic Harry Beasant, Durham ; 
occupation with other matters of national importance, | Harold Albert Benger, Farnborough, Hants. ; James L. 
have completely ised their constitution and aims. | Blue, Glasgow ; Charles Edward Bowen, Shotton, near 
By taking this step, the members of the Association | Chester; Lt.-Col. William Neil Bray, B.A., Markfield, 
will be better equipped to meet and deal effectively | Leics.; Leonard Francis Broadway, B.Sc., Ph.D., 
with the inevitable post-war problems and possibilities | Ickenham, Middx.; Albert Be: Cape, Birming- 
of expansion which are bound to face an industry | ham; Thomas Maurice Clyne, North Harrow ; 
inflated by war-time production and deprived for the | Crowther, Timperley, Cheshire ; John Joseph Dobson, 
time being of overseas markets. The reorganisation | Newcastle-upon-Tyne ; Harold Doust, Louth; Baden 
has necessitated the compilation of a Handbook, which | John Edwards, Cambridge; George Cooper Elliston, 
bears the title given above. This contains, in addition | Sheffield; Maurice Egan FitzGerald, Dublin; John 
to matters which are only of interest to the industry, | Heaver Fremlin, M.A., Ph.D., Ilminster, Somerset ; 
much information of general assistance and use to|John Hanchard Goodwin, M.A., London, S.W.1; 
those who depend upon scientific instruments in their} Harold William C. Griffin, London, 8.E.12; Basil 
daily work. The portion ing with the aims and | Stuart Gylee, B.Sc. (Eng.), Coleford, Glos.; Major 
constitution of the Association shows that they have a| Ralph Watson Hallows, M.A., R.A.; Robert Guy 
past record of efficiency and vitality, and that the | Hibberd, B.Se., by; George James Higgs, Liantwit 
future is being faced in a spirit of enterprise. A brief | Major, Glam.; Clifford Vincent Hill, B.E., Rugby ; 
section on the history growth of the scientific- | Geoffrey Miles Holland, Croydon: Edgar Howey, 
instrument industry follows and it is interesting to note | South Shields; William Alfred Humphreys, London, 
that a member firm of the Association was established | N.W. 9; Major Cedric Howard Hunt, B.Sc., London, 
as long ago as 1640 and that many firms date from the | W.C.2; Albert Ronald Iles, Paisley ; Theodore Richard 
Eighteenth Century. The classified-index of all the | Kernick, Whitchurch, Glam. ; Maurice Herbert King, 
instruments manufactured by member firms of the | Halifax; Lt.-Col. Reginald Frederick Knight, Home 
Association, however, will be considered by instrument | Forces; John Harvey Lansdell, Largs, Ayrshire ; 
users as the most important section in the Handbook.| Stanley Donald Lawson, London, 8.W.1; Edward 
In this index the use of trade names is avoided and only | Charles Lees, Sheffield; William Lethersich, B.Sc., 
the generic titles of apparatus, or the specific use to | Hillingdon, Middx. ; James Harwood Lumsden, Staly- 
which apparatus is put, are given. The index will| bridge; Allen Macleod, London, N.W.9; Charles 
prove of great value in tracing the manufacturers of | Frank Mares, Esher, Surrey; Sub.-Lieut. Sidney 
obscure apparatus or of general research and industrial | Thomas Marsh, B.Sc. (Eng.), R.N.V.R.; Arthur 
equipment, and also in determining the complete | Edward Mason, Dartford; Joseph Roy Mercer, B.Sc., 
classes of instruments manufactured by each firm. | Sheffield; Edward Mockett, South Coulsdon, Surrey ; 
Unfortunately, this section, for security reasons, is | Albert Morgan, B.Sc. (Eng.), Alnwick; Albert Henry 
incomplete in some respects, but it is hoped to prepare | Neeld, Sutton, Surrey ; Arthur Magnus Pegrum, B.Sc., 
a more complete edition when circumstances permit.| London, N.3; Bernard John Richard, Brentwood ; 
At the present time, the Handbook is produced for | Charles Hill Selby, Newport, Mon.; Hubert Bolton 
= circulation, but we understand that a strictly | Stanton, Sutton Coldfield, Birmingham; Francis 
imited number of copies is available for the principal | George Strong, B.A., Tenbury Wells, Worcs. ; Eric 
executive officers of interested concerns and may be | Dennis Swann, London, N.6; Alexander Duncan E. 
procured through the agency of a member firm of the | Thomson, B.Sc., Kilereggan, Dumbartonshi‘re ; William 
Association. Particulars may be obtained from the | Gover Turnbull, B.Sc., Chesterfield; Gerald Lawson 
secretaries of the Association, Messrs. Binder, Hamlyn | Wagstaffe, B.Sc. (Eng.), Bradford; Malcolm Dakin 
and Company, River Plate House, 12 and 13, South-| Walker, Sutton Coldfield, Birmingham; Granville 
place, London, E.C.2. |Ebhorn Wardle, Cockermouth; Herbert Charles 

Fire Protection and A.R.P. Year Book.—The fifth | Waters,Stowmarket; Captain Dennis Westwood, B.Se., 


re ’ . - | Barnsley; Henry Leonard Wickes, Sutton Coldfield, 
annual edition, that for 1943-44, of the Fire Protection | Charles George A. Woodford, West 


; . | Birmingham ; 
and A.2.P. Year Book, has recently been published. | es ‘ ‘ 
As its title implies, the volume is a wah. of refer. | Drayton, Middx. ; Frederick James Yelland, Devon- 
ence for persons connected with the fire-fighting and | port; Maurits Zwaap, Glasgow. 
civil-defence services, and among its useful features — > 
are alphabetical and geographical lists of the leading rept me aapenes aot Sa 
National Fire Service officers, Dominion and Colonial | |, Associate Member.—Reginald Henry John Ansell, 
fire officers, and air-raid precautions officers. An | Portchester; Frank Ernest Ball, Stafford; Noel 
important section deals with the regional arrangements | Kenneth Batchelor, Coventry; Frank Bertram Bull, 
of the National Fire Service, the boundaries and chief Middlesbrough ; Derek George Buxton, Surbiton; 
centres of each Fire Force Area in Great Britain being Alec Hinton Cole, Swindon; James Henry Coombs, 
given on a series of maps. Other sections contain | Sunbury-on-Thames; Patrick Joseph Downie, Old 
particulars of Government departments and institutions | Kilpatrick ; Ronald Gilbert, London; Lewis Glover, 
and associations concerned with the fire and civil. | =psom; James Matthew Heron, Chesterfield; Harold 
defence services, relevant British Standard Specifica- | Vincent Hill, Enfield; Fred Yolland James, Rosyth ; 
tions, Acts of Parliament, Statutory Rules and Orders, | Robert Harold Johnson, Briarfield, Lancs. ; Leonard 
and other matters of interest to those concerned. Use- | Jones, Heald Green, Cheshire; Handel Kay, Man- | 
ful chapters on hydraulics, on the effects of, and pro- chester ; James William Lord, London; Maurice | 
tection against, high-explosive and incendiary bombs, | Milne, Aberdeen ; Frederick Leslie Norris, Amersham, | 
and on schedules of equipment for rescue parties, first- | Bucks.; Tom Pevitt, Bolton; Richard Phillips, 
aid posts, and gas-cleansing centres, are also included. | Middlesbrough ; Ronald Maclaughlan Pitkeathly, Glas- 
The book concludes with alphabetical and classified | €°¥ ;_ Ernest Raymond Radway, Swindon; Bernard 
directories of manufacturers of fire-service and air-raid | Ratcliffe, Liverpool ; Walter Japha Shirley, London ; 
precautions equipment, a list of proprietary and trade | John Smith, Stockport; John Edward Snowden, 
names also being given. The book, which is of handy | Gillingham, Kent ; Herbert Eaton Stone, Sheffield ; 
pocket size and is thumb-indexed for quick reference, is William Sutton, Surbiton; George Sykes, Hudders- 
published, price 7s. 6d. postage included, by Messrs. field; Maurice William Tucker, Stockton-on-Tees ; 
Lomax, Erskine and Company, Limited, Aldwych | Thomas Charles Waters, Cardiff; Sidney Howard 
House, London, W.C.2. . | Whiteroft, Belfast; Alfred Edward Williams, Wood- 
| ford Green, Essex. 
| 
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ROYAL METEOROLOGICAL Socitety.—At the November | 
meeting of the Royal Meteorological Society, 106 candi- | BOOKS RECEIVED 
dates were elected to membership. This is the largest | 
number of candidates on record to have been elected | India. Central Board of Irrigation. Publication No. 29. 
at a single meeting, and indicates the growing interest Annual Report (Technical) of the Central Board of 
in the science of meteorology, particularly among Irrigation, India, for 1942. Edited by A. R. Tomas, 
members of the Royal Air Force. | Secretary. Simla: Offices of the Board. 
, | United States Geological Survey. Water Supply Paper 
Prices OF Hot-ROLLED Copper WirE Rops.—The| No. 897. Surface Water Supply of the United States, 
Minister of Supply has issued the Control of Non-Ferrous | 1940. Part 7. Lower Mississippi River Basin. 
Metals (No. 13) (Copper, Lead and Zinc) Order, 1943,| Washington: Superintendent of Documents. [Price 
(S.R. & O. 1943, No. 1592, price 1d.). This increases the | 50 cents.) 
maximum price of black hot-rolled copper wire rods from Rugby Engineering Society. Proceedings. Volume XX XV. 
651. 108. per ton to 651. 158. per ton, delivered at buyer’s Sessions 1941-42 and 1942-43. Rugby: The Honorary 





PERSONAL. 


Sim MALCOLM FRASER, Bart., G.B.E., has been elected 
chairman of Callender’s Cable and Construction Com- 
pany, Limited, and of Messrs. Anchor Cable Company, 
Limited, in succession to the late Sir JaMes FORTESCU r- 
FLANNERY, Bart. 

Mr. R. B. GruumaMm, A.M.1I.Mech.E., has taken up the 
position of works engineer at the Chariton Works of 
Messrs J. Stone and Company, Limited, Deptford. 

Mr. A. M. Roprinson, A.R.S.M., D.1L.C., M.Inst.M.™., 
has been appointed an Assistant Director of the Dir 


Fred | trate of Open-Cast Coal Production. Mr. J. H. JEFFE:s, 


M.Inst.M.M., has been transferred from the Ministry of 
Supply to the Directorate as a Regional Assisti:' 
Director. 

Mr. J. Jounson, A.M.I.Mech.E., has been appoint: 
assistant to the Director of Tools, Government of India 

Mr. R. F. Summers, chairman of Messrs. John Sum- 
mers and Sons, Limited, Hawarden Bridge Steel Work 
Shotton, Chester, and a director of the United Stec! 
Companies, Limited, Sheffield, has been elected a directo: 
of the London Midland and Scottish Railway Company. 

Mr. W. J. Ripeway, A.M.I.Mech.E., has taken up 
the position of managing director of Messrs. Oswalds a1 
Ridgway, Limited, London. 

Mr. J. 8S. Warrittow, B.E.M., A.M.I.Mech.E., 
hitherto engineering assistant in the Stoke-on-Trent Cit) 
Gas Department, has been promoted to the position of 
Deputy Gas Engineer and Deputy Manager of thx 
Department. 

Sir Georce THomson, F.R.S., Professor of Physics at 
the Imperial College of Science and Technology, London 
has been appointed Scientific Adviser to the Air Ministry 
He will be responsible for examining and advising th« 
Air Staff and other departments of the Air Ministry on 
air operations, methods, and equipment from the scien 
tific aspect. On all questions relating to radio-communi 
cation and radiolocation he will work in close consultation 
with Sm Ropert A. Watson Warr, C.B., F.R.S. 
Scientific Adviser on Telecommunications. 

Sm Ernest GrauaM-Litrte, M.P., has been re-elected 
chairman of the Council for External Students of the 
University of London, for 1943-44. 

The Controller of Iron and Steel, Ministry of Supply 
has accepted with regret the resignation of Mr. ENos 
Smirn, the Director for Wire Rods, Wire and Wir 
Products. Mr. A. Scorr and Mr. N. ANDERSON, of the 
same department, have been appointed Directors. 

Mr. L. Sourucort has been appointed manager of th« 

Newcastle-upon-Tyne depot of Marine Instruments 
Limited, in succession to the late Mr. STODDART. Mr 
Southcott’s assistant manager is Mr. J. MCNIVEN. 
As from Monday, November 29, the temporary head 
office address of the BRITISH ALUMINIUM COMPANY, 
LIMITED, will be Salisbury House, London Wall, London 
E.C.2. Telegraphic address: Cryolite, Ave., London. 
Telephone: CLErkenwell 3494. From November 29 
the offices of the company at Shrewsbury, Shropshire 
and at Marlborough Court, 68, Pall Mall, London, 8.W.1. 
will be closed. The addresses of the London depot and 
of the Birmingham and Leeds offices remain unchanged. 
Mr. FreD Cooper, M.I.N.A., designer of high-speed 
boats, who has been engaged on special designs for 
the Admiralty for some years, has joined the staff of 
Messrs. Rotol Airscrews, Limited. 





THe NicKeL BULLETIN.—The current issue of The 
Nickel Bulletin contains abstracts of published infor- 
mation on complex nickel-aluminium-iron magnet 
alloys, the effect of hydrogen on ferrous castings, weld- 
ability tests, the advantages and disadvantages of the 
salt-spray test in corrosion investigations, and other 
matters of interest to manufacturers and users of nickel 
and other alloys. Copies of the Bulletin may be obtained 
on application to the Bureau of Information on Nickel, 
The Mond Nickel Company, Limited, Grosvenor House, 
Park-lane, London, W.1. 


ScHOLARSHIPS IN ELECTRICAL ENGINEERING.—Thé 
Council of the Institution of Electrical Engineers have 
awarded a number of scholarships for 1943. These 
include the Duddell Scholarship to Mr. J. G. Spencer, 
Eltham College, 8.E.9 ; the Silvanus Thompson Scholar- 
ship to Mr. J. M. Burton, Alderley Edge and Wilmslow 
Electricity Board; the Paul Scholarship to Mr. J. 8. 
Lasenby, L.C.C. Paddington Technical Institute; the 
David Hughes Scholarship to Mr. T. A. Anderson, 
College of Technology, Belfast ; the Salomons Scholarship 
to Mr. J. D. Moody, University of Leeds ; Thorrowgood 
Scholarships to Messrs. D. H. Constable, Great Western 
Railway, and Mr. P. W. Hanstock, London and North 
Eastern Railway, and the Swan Memorial Scholarship to 





premises, on account of increased delivery costs. All Librarian, Rugby Engineering Society, c/o Lamp Works 
inquiries should be addressed to the Non-Ferrous Metals 
Control, Grand Hotel, Rugby. 


Company, Limited. [Price 10s. 6d.) 








Mr. R. C. Langford, Queen Mary College, London. 


Engineering Department, British Thomson-Houston | Special grants have been awarded to Messrs. R. E. Ward 
and G. W. Bridle, City and Guilds College, London. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade.—The coal supply problem 
becomes more difficult to solve as the year advances, 
and in spite of reduced allocations to the house-coal 
market, there is barely sufficient coal available to meet 
current requirements and provide additions to stocks. 
Supplies of outcrop coal tend to become shorter as the 
weather hinders outdoor operations. Both the steam 
and house-coal markets are dealing with outcrop coal 
which is being screened. All best hards are fully sold, 
and there is no surplus of washed and graded steams 
after meeting the requirements of industry and public 
utility concerns. Sheffield is fortunate in that such 
extensive use is made of coke-oven gas that only reserves 
of gas coal are required locally. The supply of coking 
coal is satisfactory and is sufficient to keep all the coke- 
works operating fully, except where ovens are being 
rebuilt. Blast-furnace coke is in ample supply, and there 
are good reserves of works coke and household sizes. 
Much more coke is being taken by householders to supple- 
ment the reduced coal deliveries. There is little scope for 
export trade. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—-The output of several descriptions 
of iron and steel] is sufficient for current requirements and 
the production of most commodities is steadily over- 
taking the demand. Ample parcels of native raw ma- 
terials are reaching consumers, but the increase in imports 
of overseas ores is less than was expected and much of 
the ore received is disappointing as regards quality 
Consumers of forge and foundry pig have no difficulty 
in obtaining adequate deliveries and outputs of basic 
and refined iron are sufficient for users’ requirements. 
More low and medium-phosphoric grades are available 
for distribution, but hematite is still scarce. Engineering 
foundries are able to maintain their activity despite the 
unavoidable acceptance of iron of qualities other than 
those specified. The heavy demand for semi-finished 
iron and steel is receiving more attention than has been 
the case for some time, and deliveries of finished commo- 
dities have increased appreciably. 

Foundry Iron.—The supply of foundry pig is rather in 
excess of the demand. The make of Cleveland brands 
is still meagre, but founders in the Tees-side area can 


readily obtain satisfactory iron from other producing 
districts. 
Basic Iron.—Basic blast furnaces are operating 


smoothly and providing ample tonnage for the local 
consuming works. 

Low-Phosphorus and Hematite Iron.—The make of 
low and medium grades of phosphoric iron is now on a 
sufficiently large scale to enable rationing to be dis- 
continued. The scarcity of hematite, however, is still 
too acute to permit any relaxation of the control of 
distribution and the strict rationing of authorised con- 
sumers still enforces the extensive use of substitutes. The 
lack of suitable ore for the production of good hematite 
is preventing any expansion in the limited make. 

Manufactured Iron and Steel.—There is no longer any 
need to draw on the emergency stocks of foreign semi- 
finished iron and steel in order to keep the consuming 
plants operating at full capacity limits, and the increased 
output of home products enables makers to supply the 
re-rolling mills with sufficient tonnage to meet their 
exceptionally heavy requirements. The pressure for 
special and alloy steels for the aircraft factories is easing 
to some extent as production increases. Finished-iron 
works are actively employed and buyers of heavy descrip- 
tions of material are desirous of placing more orders. 
New business in finished steel develops slowly owing to 
disinclination on the part of producers to add to their 
heavy delivery obligations. Outputs are well sold to 
the end of the year and in some cases supply commit- 
ments extend over the first quarter of next year. Heavy 
joists are the only finished commodities that are slow of 
sale; makers, in fact, are seeking orders for early 
delivery. Plates and sheets are still in very heavy 
demand, and specifications for light and medium sections 
are sufficient to ensure great activity at the mills for some 
months to come. The maximum supplies of rails, rail- 
way chairs, pit props and colliery roofings are needed. 

Serap.—The demand for the better grades of iron and 
steel scrap is taxing all sources of supply. The classes 
most urgently needed are good heavy steel, machinery 
metal and heavy cast iron. 





MALMO-COPENHAGEN TRAIN FERRY.—A _ twin-screw 
train ferry motorship, the Malméhus, has recently been 
launched from the Malmé Shipyard of Messrs. Kockums 
Mekaniska Verkstads A/B, Sweden. The vessel, which 
has a tonnage of 3,060, is intended for the Malmé- 
Copenhagen route of the Swedish State Railways. 











NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel Trade.—The present requirements of the 
Government departments leave very little steel for other 
users and the orders in hand from the latter are sufficient 
to occupy steelmakers well beyond the end of the year. 
Shipbuilders and marine engineers still require large 
quantities of plates and there is also a heavy demand for 
boiler plates. The reconstruction of a works in Central 
Scotland is expected to increase the output of plates 
very considerably. Sheetmakers are fully occupied and 
section and bar mills have sufficient orders in hand to 
keep them busy until well into next year. The demand 
for light sections is strong, but is limited for the heavy 
types. Semies are in satisfactory supply and the re- 
rollers have plenty of work. Market quotations remain 
unaltered as follows :—Boiler plates, 171. 12s. 6d.; ship 
plates, 161. 3s.; sections, 15l. 8s.; medium plates, 4 in. 
and thicker, rolled in sheet mills, 211. 15s.; black steel 
sheets, No. 24 gauge, 221. 15s. ; and galvanised corrugated 
sheets, 261. 2s. 6d., all per ton for home delivery. 

Malleable-Iron Trade.— Business is proceeding normally 
in the malleable-iron trade and there is no new feature 
to report. The current prices are as follows :—Crown 
bars, 151. 128. 6d.; No. 3 bars, 131. 12s. 6d.; No. 4 bars, 
131. 178s. 6d.; and re-rolled steel bars, 171. 15s., all per 
ton, for home delivery. 

Scottish Pig-Iron Trade.—Supplies of hematite are 
still low, but there is ample iron for basic steelmaking. 
Prices show no change and are as follows :—Hematite, 
6l. 18s. 6d. per ton; basic iron, 61. 0s. 6d. per ton, both 
delivered at the steelworks; foundry iron, No. 1, 
6l. 58. 6d. per ton; and No. 3, 61. 3s. per ton, both on 
trucks at makers’ yards. 





NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 


The Welsh Coal Trade.—The National Arbitration 
Tribunal has adjourned the hearing of the dispute 
between the South Wales Winding Enginemen’s Associa- 
tion and the Monmouthshire and South Wales Coal 
Owners’ Association until the general position in the 
industry has been clarified. The dispute arose over the 
terms of a new agreement to replace that which expired 
on September 30. Until the award of the Tribunal is 
known, the terms of the expired agreement wil] operate 
and both sides have agreed that the new award shall be 
retrospective to October 1. After hearing some evidence 
from both sides, the Tribunal decided to adjourn the 
hearing because questions of overtime and holidays 
with pay, in respect of the whole mining industry, were 
now before Lord Porter’s Tribunal as part of the national 
machinery of negotiation for the industry. The demand 


l'on the Welsh steam-coal market was again brisk last 


week. Sellers, however, had little coal to offer for early 
delivery, particularly of the better qualities, and busi- 
ness was consequently held severely in check. Pro- 
ducers concentrated upon meetin® the needs of the 
priority users and, after these had been met, there was 
little coal left for ordinary customers. A steady export 
trade was being conducted but it was chiefly directed to 
the priority consumers in the Mediterranean and the 
coaling depots. Some of the better grades were also 
available for South America. As a rule, however, only 
the lowest qualities were free for shipment. The large 
descriptions attracted a sustained interest but supplies 
were scarce for early delivery and the tone was very 
firm. The sized classes were in keen request but offers 
were sparingly made. Bituminous smalls attracted 
attention, but stem lists were well filled forward. Best 
dry steam smalls were active but the inferiors were 
usually plentiful and dull. 

Swansea Steel-Sheet Industry.—It is stated in the 
weekly market report of the Incorporated Swansea 
Exchange that the improvement in the demand for tin- 
plates and substitutes is being maintained and that the 
works are comparatively busy. Steel sheets are as busy 
as ever but orders are difficult to place as manufacturers 
are fully booked. The iron and steel scrap market is 
active but there is a shortage of the better grades of 
material. The prices of iron and steel commodities are 
as follows :—Standard quality coke tin-plates, per box 
of 108 Ib., containing 112 plates measuring 20 in. by 
14 in., 29s. 9d. f.o.r., at makers’ works for home con- 
sumption and 30s. 9d. f.o0.b., for export. Tin-plates 
carrying heavier coatings 30s. and 30s. 44d. per box f.o.r., 
for home consumption. Galvarised corrugated steel 
sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and gteel- 
sheet and tin-plate bars, 12/7. 2s. 6d., all per ton and 
delivered. Welsh hematite pig iron, 61. 14s., and Welsh 
basic pig iron 61. 0s. 6d., both per ton delivered and both 
subject to a rebate of 5s. 





ELectriciry ON SWEDISH RalLways.—lIt is stated 
in the Anglo-Swedish Revirw that 85 per cent. of all 
transport on the Swedish State Railways is performed by 
trains utilising water-generated electricity. 





NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, November 20, 2 p.m., Polygon Hotel, 
Southampton. Presidential Address: “‘ Remember the 
Past and Look to the Future,” by Professor F. OC. Lea. 
(Preceded by luncheon at 1 p.m.) North-Western Gradu- 
ates’ Section: Saturday November 20, 2.30 p.m., The 
Engineers’ Club, Manchester. (i) “‘ Colliery Mechanical 
Engineering,” by Mr. F. E. Rainford. (ii) Film: “* Black 
Gold.” Institution: Friday, November 26, 5.30 p.m., 
Storey’s-gate, St. James’s Park, S.W.1. Informal Meet- 
ing. Discussion on “‘ Economic Use of Fuel in Works 
Boiler Operation,” to be opened by Mr. J. H. Beynon. 
Scottish Graduates’ Section: Friday, November 26, 7.30 
p.m., The Royal Technical College, Glasgow. ‘‘ Welding 
as Developed by the Mechanical Engineer,” by Mr. W. C. 
Brodie. 

INSTITUTE OF TRANSPORT.— Metropolitan Graduate and 
Student Society : Saturday, November 20, 2.15 p.m., The 
Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. ‘“ Railway Accounting and the 
Engineers’ Department,”’ by Mr. J. A. R. Turner. Insti- 
tute : Tuesday, November 23, 1.15 p.m., The Institution of 
Electrical Engineers, Savoy-place, Victoria Embankment, 
W.C.2. “ Post-War Inland Freight Transport,” by Mr. 
R. O. Squarey. 

INSTITUTION OF PRODUCTION ENGINEERS.—Preston 
Section: Saturday, November 20, 2.30 p.m., Messrs. 
Clayton, Goodfellows and Company, Limited, Atlas 
Works, Blackburn. “ Metallic Arc Welding,” by Mr. 
W. J. Vernon. Nottingham Section : Saturday, November 
20, 3 p.m., Victoria Station Hotel, Nottingham. ‘“‘ Ce- 
mented Carbide Cutting Tools,” by Mr. Pinder. Leicester 
Section: Wednesday, November 24, 7 p.m., College of 
Technology, The Newarks, Leicester. “ Hydraulics 
Applied to Engineering Problems,” by Mr. H. C. Town. 
London Graduate Section : Friday, November 26, 7 p.m., 
36, Portman-square, W.1. “‘ Arc Welding as Applied to 
Jigs and Fixtures,”’ by Mr. Spragg. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Bristol Branch : 
Saturday, November 20, 3 p.m., Merchant Venturers’ 
Technical College, Bristol. ‘‘ Risering and Gating on Meeh- 
anite Castings,’ by Mr. G. Hobman. LZast Midlands 
Branch : Saturday, November 20, 3 p.m., College of Tech- 
nology, Leicester. “‘ Industry and Education,”’ by Messrs. 
G. L. Harbach and J. R. Horton. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
November 22, 5.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Informal Meeting. Discussion on “ The 
Administrative Structure of Electricity Undertakings,” 
to be opened by Mr. G. V. Harrap. North-Eastern Centre : 
Monday, November 22, 6.15 p.m., Neville Hall, Newcastle- 
upon-Tyne. “ The Future of the Domestic Wiring Instal- 
lation.” Section 1, “Immediate Developments,” by 
Messrs. W. J. H. Wood and Forbes Jackson. Section 2, 
“ The Distant View,”’ by Messrs. G. Smith and E. Jacobi. 
Also at the North-Midland Centre: Tuesday, Novem- 
ber 23, 6 p.m., Great Northern Hotel, Wellington-street, 
Leeds. Wireless Section : Wednesday, November 24, 5.30 
p.m., Savoy-place, Victoria-embankment, W.C.2. “Enemy 
Airborne Radio Equipment,’”” by Mr. C. P. Edwards. 
Institution : Thursday, November 25, 3 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Nikola Tesla Special Com- 
memorative Meeting. Lecture: “‘ The Life and Work of 
Nikola Tesla,” by Dr. A. P. M. Fleming. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Novem- 
ber 23, 5 p.m., Great George-street, S.W.1. Ordinary 
Meeting. ‘“‘ Post-War Transport in Great Britain,” by 
Mr. B. D. Richards. 

IRON AND STEEL INsSTITUTE.—Tuesday, November 23, 
7.30 p.m., The Modern School, Cole-street, Scunthorpe. 
*“ A Review of Basic Open-Hearth Practice at an Austra- 
lian Plant,” by Mr. R. L. Knight. 

LIVERPOOL ENGINEERING SocretTy.—Wednesday, No- 
vember 24, 6 p.m., Municipal Annex, Dale-street, Liver- 
pool. “‘ Stromberg Carburettor,” by Mr. C. H. Fisher. 

INSTITUTE OF WELDING.—Wednesday, November 24, 
6 p.m., East Ham Technical College, Barking-road, East 
Ham. Film and Discussion on “‘ Welding.” 

NortH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, Novem- 
ber 24, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. 
“Yacht Design,” by Mr. O. Clemmetsen. Institution: 
Friday, November 26, 6 p.m., Mining Institute, New- 
castle-upon-Tyne. ‘‘ Design and Performance of Water- 
Tube Boilers for Cargo Steamers,” by Mr. W. Sampson. 

INSTITUTE OF FUEL.—Thursday, November 25, 3 p.m., 
Engineers’ Club, Manchester. ‘‘ The Institute in Relation 
to the National Fuel Position,” by Dr. E. W. Smith. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Novem- 
ber 26, 6.15 p.m., 39, Victoria-street, S.W.1. Chairman’s 
Address : “‘ The Development of British Gun Ammunition 
Components,” by Mr. H. 8. Rentell. 
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35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 

LESQUARE 


Tutecrarnic f{“ ENGINEERING,” 
ADDRESS LONDON. 
Ta_zerHone Numsper—TEMp.e sar 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 
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“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies 3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 

are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 

Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 





All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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ENGINEERING FACTORS IN 
| MUNICIPAL PLANNING. 


In discussing, in general terms, on page 51 of our 
issue of July 16, the comprehensive plan for the 
London of the future, then recently published by 
Messrs. Maemillan and Company for the London 
County Council, we concluded our summary of the 
[2 main provisions of the plan by observing that 

“there are engineering difficulties in the way of 
some of the proposals, which seem to have been 
passed over rather lightly.” This initial impression 
was not lessened by a more detailed study of the 
plan, or by reconsideration of it in the light of the 
Exhibition of Practical Planning, held last month 
at the Institution of Civil Engineers and organised 
jointly by that Institution and the Institution of 
Municipal and County Engineers. This is not to 
suggest that the difficulties are insufficiently appre- 
ciated by the civil, municipal, or county engineers 
who are likely to be entrusted or confrontea with 
the tasks of implementing the desires of the planners ; 
their response to any such suggestion would be 
instant and probably caustic. There is, however, 
far too much reason still to fear that the most 
ardent, vocal, and sometimes vociferous planners 
who urge pet schemes to the point of securing the 
interest of the general public, and the eager support 
of that section of it which habitually assumes that 
someone else will do the paying, neither stop to 
think nor are usually capable of realising that there 
may be practical reasons to prevent even the best 
of theoretical plans from being put into execution. 
It has been stated that some 25,000 people visited 
the exhibition at the Institution of Civil Engineers ; 
but a large proportion of them attended in order to 
take part in the various conferences, and, while 
they may exert a certain educative influence on 
their fellow townsmen, a much more widespread 
appreciation of the basic considerations will be 
necessary if those responsible for carrying out these 
vast schemes are not to be needlessly hampered, 
on the one hand, or condemned for failing to achieve 
the impracticable, on the other. ; 

In an attempt to counteract this general inability 
to appreciate the real essentials of planning as it 
affects both local and national schemes, the two 
institutions have followed up the exhibition by the 
publication of a booklet* designed to bring home 








* Practical Planning. London: The Institution of 





Civil Engineers. [Price 2s. 6d., including postage.) 





the fundamental facts which the exhibition sought 
to publicise. It is not designed primarily to appeal 
to the technical reader, yet it contains reminders 
of many factors that even he may be inclined at 
times to forget—the fundamental part played by 
the natural distribution of coal and other mineral 
deposits, and, in consequence, of industry and the 
industrial population ; the significance of the fact 
that Britain is an island nation, dependent upon 
export trade; the need to consider the effect of 
local conditions and to plan so as to use them rather 
than to override them ; the necessity of taking into 
account the consequences of the war, and not only 
the purely material consequences, such as the facts 
that more than a quarter of a million houses have 
been destroyed by enemy action and eleven times 
that number damaged. The needs of war, also, 
have created great new factory areas and 
gathered together large industrial communities, 
often in situations not directly arising from the 
natural selective influences that have guided the 
evolution of the earlier manufacturing districts. 

The pamphlet itself exhibits, very properly, 
evidence of a coherent plan in its arrangement, 
emphasising the . outstanding problems awaiting 
solution, indicating the preliminary work that must 
be undertaken to provide a firm foundation, and 
leading gradually to the point that the realisation 
of any of the schemes for local or national develop- 
ment depends upon the specialised knowledge of 
engineers. It reminds the reader that there are in 
Great Britain no fewer than 1,800 local authorities 
to be consulted in the application of any compre- 
hensive scheme ; that the prosperity of the nation 
depends on the prosperity of its industries, which 
represented, before the war, some 169,000 factories, 
of which 109,000 had 25 employees or less each ; 
that while, in 1932, Greater London accounted for 
more than half of the net increase in factories, the 
proportion had fallen to less than a third, five years 
later; that the road system of the country must 
form the framework of all planning schemes; and 
that water supplies, while sufficient in the aggregate 
to meet all reasonable requirements, have their own 
considerable bearing on the location of industries 
and the distribution of the population. 

Many of these underlying considerations have 
been impressed upon the public mind by hard 
experience ; others are so obviously fundamental 
that their significance can be readily grasped by 
anyone of average intelligence, when once his 
attention has been directed to them; but there 
are yet other factors which, we feel, might have 
been emphasised at the same time, because the 
practical realisation of the desired improvements 
may depend so largely upon them. The question 
of cost may be left out of account for the purposes 
of this argument, because there is no question that 
a nation can overcome that difficulty if it has a 
united mind to do so and if the financial arrange- 
ments involved are purely domestic ; but there are 
questions of labour, of materials, of expediency, and 
—arising out of these three—of time, to which the 
pamphlet makes no reference and which, in conse- 
quence, the presumably uninstructed reader to whom 
it is addressed may be inclined to overlook. 

Crowded as it may appear to be, this country 
contains only a certain limited labour force com- 
petent to undertake these immense tasks and likely 
to be available for that purpose ; and there is no 
guarantee, but rather the reverse, that such labour 
as will be available will exert itself, and use the tools 
with which engineering ingenuity has provided it, 
to the maximum possible extent. Much of the 
nation’s labour reserye must be employed on the 
everyday tasks of providing food, shelter, transport, 
etc. ; agriculture, and agricultural engineering, must 
bulk more largely in the national economy than 
before the war, because the only alternative is a 
high level of imports, which, being now a debtor 
nation, Britain can no longer contemplate with 
equanimity. Some imports there must be, however, 
and to pay for them a considerable part of the 
labour reserve must work continuously on the pro- 
duction of goods for export. Thus the mere numeri- 
cal total of the labour theoretically available for 
the improvement of home amenities, quite apart 
from any artificial restrictions of its availability, 
may retard such schemes to an extent that is 
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difficult to predict, but which must certainly be 
reckoned in years, if not decades. 

Material problems threaten to be hardly less 
intractable. Goods for export must have priority, 
in many cases, or the overseas markets may be 
permanently lost; sharing this first call on pro- 
ductive capacity, of course, with the absolute 
essentials needed for home consumption. Only 
when these primary claims are met can materials, 
raw or manufactured, be released for the improve- 
ment of amenities—and it shotld be borne con- 
stantly in mind that all of these much-heralded 
schemes, not excepting the London Plan, are really 
no more than that. The nation is managing to live 
quite tolerably well without them at the present 
time, and, if necessity compelled, could continue to 
do so; and, even then, it would be faring con- 
siderably better than most of the rest of Europe. 
In some directions, such as the manufacture of 
cement, production could be increased considerably 
without making excessive demands upon the man- 
power reserves; but the questions would still 
arise, whether the construction of the additional 
plant capacity, and the packing, transport, storage, 
handling, etc., of the increased production, would 
not absorb labour and material that might be better 
employed on still more urgent tasks, and whether, 
in consequence, it would not be preferable to wait 
until the existing plant could overtake the demand 
rather than to expand it merely to save a little time. 
Cement, being a bulk commodity, is perhaps not 
the most effective example to quote in argument ; 
but it is one, the significance of which the assumed 
reader of Practical Planning would readily appreciate. 

If by some means, however, ample supplies of 
both labour and materials could be assured, there 
would still remain one inescapable factor affecting 
the fruition of such plans ; namely, the requirement 


that the community in whose midst the improve- | 


ments are being undertaken must continue to go 
about its business with the minimum of interference. 


rearranged so as to cause the least inconvenience. 
It is improbable, for instance, that all phases of 
the plan for reconstructing the central riverside 
area of London could proceed simultaneously. The 
task of putting the main-line railways underground, 
in that locality, could only be undertaken piecemeal, 
and even then would require the provision of alter- 
native transport facilities on a scale exceeding any- 
thing that was available in pre-war days. The new 
systems of drains and of water, gas and electricity 
supply (with the possible addition of district-heating 
networks) necessitated by the rebuilding plans, 
would go far beyond mere re-alignment of the exist- 
ing systems ; and these, again, must be co-ordinated 
with the lay-out of transport systems, in order to 
reduce interruptions of services to the minimum. 

A point raised in Practical Planning concerns the 
problems presented by the existence of the enormous 
Government factories, constructed solely to meet 
war needs and often sited in regions which, but for 
military reasons, would not have been selected for 
that purpose. ‘Shall such factories,” it is asked, 
“be maintained as the nucleus of new towns? 
Or will the sheer weight of industrial pressure lead 
to the re-concentration of work in or near large 
towns? In any case, the replanning of the centres 
of large towns is certain to involve the clearing away 
of many small factories and locating them afresh in 
better working conditions on the outskirts, or in 
satellite townships.” The course which seems to 
be indicated by the difficulty of co-ordinating the 
reconstruction work in large urban areas is to 
transfer as many manufacturing businesses as pos- 
sible from those areas to the war factories, and their 
employees to the associated housing accommodation, 
so that the clearance of the old sites can be made 
fairly complete, the need for elaborate temporary 
adjustments of services thereby reduced, and the 
reconstruction correspondingly expedited. Even 
80, it is to be feared that many of the details of these 
idealised plans may have to be modified and some 
(including, perhaps, the scheme to put London’s 
main-line termini underground) altogether aban- 





SYNTHETIC MATERIALS. 


THE manufacture of synthetic materials, par- 
ticularly those falling within the textile field, is 
now a large and well-established industry. The 
wide class of such materials usually described by the 
generic term “ plastics’? has also developed an 
extensive industry which may ultimately come to 
constitute one of the major manufacturing activities 
of the world. The earlier developments in this field 
were concerned with what are known as “ thermo- 
setting” plastics, of which Bakelite is the best- 
known example, but recent years have seen remark- 
able progress in the production of various types of 
“thermoplastics” and their associated “ synthetic 
elastics,” of which Buna S and other artificial 
rubbers form important examples. The manu- 
facture of materials of this latter class has been 
undertaken on a scale which, from the point of view 
of world economics, is possibly unsound. For 
reasons essentially based on international financial 
considerations, both the U.S.S.R. and Germany 
developed extensive synthetic-rubber industries 
before the war and it has been estimated that, in 
1939, they respectively produced 50,000 tons and 
20,000 tons of the material. 

In the same year, the United States produced 
3,000 tons of synthetic rubber. The basic reason 
for the industrial development which this production 
represented was probably that the United States, 
though the greatest rubber consumer in the world, 
had no control over natural rubber production and 
that the price of that material tended to fluctuate in 
a fantastic way. From the point of view of the 
economic prosperity of the world as a whole, this 
development may have been undesirable, but in the 
light of subsequent events it was singularly for- 





tere! | tainly constituted the greatest synthetic industrial 
The sequence of operations, therefore, as initially | 
planned, might have to be completely revised and | 





doned; simply because, however desirable they 
may be in theory, the difficulties of realising them | 
may not be compensated by the eventual advantages. | 





tunate; when Japan entered the war and cut off 
some 90 per cent. of the supply of natural rubber, it 
made possible what, in view of the time factor, cer- 





development ever achieved. The scale on which 
the United States has entered the field is clearly 
illustrated by the description of the plant at In- | 
stitute, West Virginia, which appeared on page 181, | 
ante. This single plant, which is but one of many, 
has an output of 90,000 long tons of Buna §S a year. 

Although synthetic rubbers were first developed 
on a large scale mainly with the idea of reducing 
or eliminating imports of natural rubber, they 
must not, on that score, be looked upon as second- 
best substitutes. Vulcanised natural rubber is 
far from being a perfect material. It ages under 
the influence of oxygen and is deteriorated by 
sunlight and ozone. Buna 8, which is to form 
four-fifths of the United States Government 
artificial-rubber output and is the basic material 
of the corresponding German programme, is superior 
to natural rubber in all these characteristics and its 
mechanical properties are very similar to those of 
its competitor. Neither material shows good re- 
sistance to the action of oil or grease, and for ser- | 
vices for which such a property is desirable other | 
synthetic materials have been developed. Perbunan, 
now produced on a commercial scale, is an example 
of these. The electrical properties of this material 
are inferior to those of rubber, but it is far superior 
in resistance to mineral and vegetable oils and 
has good mechanical properties. 

In view of the wide range of synthetic products 
now available, materials can be selected with pro- 
perties particularly suited to any specific purpose. 
Further, as knowledge of molecular structure has 
advanced to a stage at which it is possible, to a large 
extent, to foresee the results of changes in con- 
stitution, the interesting prospect is opened of 
developing materials for special services rather 
than adjusting the services to suit the properties 
of the materials available. Some interesting re- 
marks on this aspect of synthetics were made by 
Mr. T. R. Scott in his chairman’s address to the 
Transmission Section of the Institution of Electrical 
Engineers, delivered on October 20. Mr. Scott 
referred to “the new technique which is rapidly 
reaching the point where materials may be ‘designed’ 
in the laboratory with a fair assurance that the 
product obtained will be endowed with certain 


foreseen characteristics.” 


It would hardly be correct to suggest that this 








‘* designing ”’ of materials is confined to the field of 
plastics, or that the progress which has taken place 
in the development of special materials of that 
class represents an entirely new industrial departure. 
Metal alloys have long been developed for special 
purposes ; just as it has been found, for instance, 
that the resistance to burning of plastics obtained 
by the polymerisation of straight hydrocarbons 
may be improved by the introduction of chlorine, 
so it is known that the high-temperature properties 
of steel may be improved by alloying with nickel 
and ammonium. The chemistry of the reactions 
involved is probably more highly developed in the 
case of plastics and much assistance has been 
given by the development. of X-ray diffraction 
methods, but these are being increasingly applied 
in the metallurgical field also. 

This aspect of synthetic materials is of great 
industrial importance and may ultimately have far- 
reachihg reactions in the sphere of international 
trade. If a new material becomes available which 
is equally satisfactory with one previously used, 
and at the same time has a longer life and shows 
lower maintenance costs, it is likely to be adopted 
even if it is more expensive than the earlier one. 
These conditions apply to some extent to rubber 
substitutes. They will apply increasingly as new 
and impfoved forms are introduced. The build- 
ing-up of great synthetic industries is creating trade 
connections which will not easily be broken; as 
Mr. Scott said, ‘‘ it is inconceivable that industries 
of this magnitude can disappear after the war with 
the regaining of the major sources of rubber supply.” 
If this opinion is correct, British and Dutch interests 
may be faced with problems of some magnitude. 

The situation which this country will occupy in 
the event of large-scale change-over from natural 
products to manufactured materials is a matter of 
serious importance. Synthetic rubber has not, in 
the past, been developed to any important extent 
in Great Britain and there is no reason why it 
should have been, ample supplies of natural rubber, 
grown in the Empire, having been accessible. The 
whole of the raw materials for synthetic manu- 
facture, also, were not immediately available on a 
large scale. Buna S is obtained by the polymerisation 
of butadiene and styrene. The latter may be 
obtained indirectly from coal tar and coke-oven 
gas, and the former is usually regarded as a deriva- 
tive of petroleum, though, in the United States 
plant at Institute, the butadiene is made from 
alcohol obtained by the fermentation of grain. This, 
however, may be a war-time or a local measure and 
it seems probable that, in general, butadiene will be 
manufactured from mineral oil in that country. 
This is the practice for part of the U.S.S.R. supply. 


Germany, having no oil, has obtained its butadiene 


from calcium carbide, for which the raw materials 


are readily obtainable. 


Mr. Scott, referring to the prospects of Great 
Britain in the sphere of synthetic manufacture, 
pointed out that, by extensive development of the 
electricity supply industry, combined with a suitable 
agricultural policy, the necessary raw materials 
could be made available inthe necessary quantity. 
Alcohol may be readily obtained from potatoes and 
beet and, as electrical development would increase 
the demand for coal, the two major industries of 
agriculture and mining would benefit. The present 
heavy demands on the coal industry have some- 
what obscured the fact that, for many years between 
the two wars, it was in a distressed condition. The 
future prosperity of British coal mining cannot 
be ensured by the manufacture of synthetic rubber 
and other associated materials, but developments 
in that direction would be of assistance. As Mr. 
Scott said, ‘‘ the cost of synthetics can be largely 
determined by the cost of electricity. Here, there- 
fore, we have an economic problem, the solution 
of which can benefit all users of electricity, and 
in addition, can benefit the coal industry with 
potential reactions of the thermal generation of 
electricity.”’ Mr. Scott was addressing an electri- 
cal institution, so he naturally referred to the 
electrical aspect of this matter ; as he observed, the 
linking of the manufacture of synthetics with an 
agricultural policy would not only favour large- 
scale generation but would assist the development 
of rural electricity supply. 
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NOTES, 


A MATHEMATICAL CENTENARY. 


THe Government of Eire and the Royal Irish 
\cademy have just commemorated the centenary 
of an event of interest to all mathematicians—the 
announcement by Sir William Rowan Hamilton 
(1805-65) of the discovery of “‘ quaternions,” a 
calculus which he applied to problems of geometry 
and physical astronomy. The Government of Eire 
have issued a postage stamp bearing Hamilton’s 
portrait, and, on November 8, a meeting was held 
by the Academy, at which Mr. de Valera was present. 
Among the tributes to Hamilton was one from 
Professor G. D. Birkhoff, of Harvard, saying that 
Americans were grateful for the mathematical 
inspiration which Ireland had given to them through 
Hamilton and others. The date, November 8, 
recalls that it was at the corresponding meeting in 
1843 that Hamilton read his first paper on the 
subject, but it was on October 16 that the flash of 
inspiration revealed to him the secret he was 
seeking. It came to him while walking with Lady 
Hamilton beside the Royal Canal and, as he wrote, 
he could not resist the impulse—‘ unphilosophical 
as it may have been—to cut with a knife on a stone 
of Brougham Bridge the fundamental 
formula which contains the Solution of the Pro- 
blem.” Hamilton was a remarkable man in many 
ways, and, it was said, was “always vibrating 
between an equation and a sonnet.’ From the age 
of 27 he was Astronomer Royal for Ireland, but his 
was a speculative mind. Almost as precocious as 
Thomas Young, he was familiar with Greek and 
Latin at the age of six. Without attempting to 
trace his career and enumerate his contributions to 
science, it may be recalled that in 1815, at the age 
of ten, he was pitted against the American “calcu- 
lating boy,’’ Zerah Colburn (1804-40), thena scholar 
at Westminster School, and afterwards uncle of the 
second Zerah Colburn (1832-70), the founder and 
first editor of ENGINEERING. 


Tre NEWCOoMEN Soctrery. 


The annual general meeting of the Newcomen 
Society was held on Wednesday, November 10, 
at the Northampton Polytechnic Institute, St. 
John-street, Clerkenwell, E.1, by invitation of the 
Principal, Mr. S. G. Laws, M.A., M.Sc. In the 
absence of the retiring President (Mr. Arthur Titley) 
the chair was taken by Mr. E. Lancaster Burne (past 
president). The 22nd annual report, presented by 
the joint honorary secretary (Dr. H. W. Dickinson), 
recorded that the Society had continued to function 
during the year with little diminution of its activities, 
and, numerically, had increased considerably in 
strength, the total membership at the end of Sep- 
tember being 3,092. In addition, 55 libraries 
received the publications of the Society. The in- 
crease was greatest in the North American branch, 
and the preponderating membership in that Con- 
tinent, coupled with the difficulty, under war con- 
ditions, of supplying the 7'ransactions to this growing 
membership, led the Council to recommend certain 
changes in the constitution and rules. These were 
detailed on page 333, ante. In addition to the 
annual general meeting for 1942, seven ordinary 
meetings and a Summer meeting were held in 
England, and various regional meetings and the 
Annual Pilgrimage in the United States. The 
report listed 17 papers which were presented during 
the year, and which, in due course, will appear in 
vol. 23 of the Transactions. In accordance with 
its usual practice, the Society, in August, sent a 
chaplet to the Mayor of Dartmouth, to be placed 
on the memorial to Thomas Newcomen. In the 
previous month, a similar chaplet was placed on 
the tomb, at Battle, Sussex, of the Rev. Edmund 
Cartwright, inventor of the power loom, to mark 
the centenary of his birth. Following the adoption 
of the foregoing report, and of the accounts, the 
election took place of the President and other officers 
and members of Council; the incoming President, 
Mr. William M. Vermilye, being a member of the 
American branch, was unfortunately unable to be 
present. The other vacancies were filled, there being 
no additional nominations, by re-electing the retiring 


Mr. 8. B. Hamilton and Mr. James R. Leavell, 
vice-president ; Dr. Karl T. Compton, Mr. J. B. 
Ennis, Dr. Robert G. Sproul, Dr. A. P. Thurston, 
and Mr. Rex Wailes, members of Council; and 
Mr. J. Foster Petree, honorary treasurer. At the 
conclusion of the business of the annual general 
meeting, an ordinary meeting was held, at which 
Mr. R. P. Howgrave-Graham, M.I.E.E., F.S.A., 
presented a paper on “ Engineering in Early War- 
fare,” illustrating it by means of a number of slides 
and models, among the latter being a working model 
of a trebuchet or mechanical sling. 


Tue Ovtrut or CoaL. 


According to the periodical statement issued by 
the Ministry of Fuel and Power, covering in this 
instance the four weeks ended October 30, the 
output of saleable coal from the mines of the United 
Kingdom showed a slight increase, from an average 
of 3,819,400 tons a week to 3,908,000 tons, by 
comparison with the previous four weeks; but it 
was still considerably below the corresponding figure 
of a year ago, when the average was 4,124,500 tons. 
The production of outcrop coal also in October 
showed a continued upward trend, the average 
being 126,500 tons a week, as against 121,000 tons 
in the preceding four weeks. Bonus payments 
were earned by the same three districts as before, 
and were at the rate of 1s. 9d. a shift in the Leicester- 
shire coalfield, which raised 107-6 per cent. of the 
“ standard" tonnage; 1s. 6d. in South Derbyshire 
(106-1 per cent.) ; and 1s. a shift in Somersetshire 
(104-6 per cent.). As before, some 16,500 miners 
receive the bonus. It is noteworthy, however, that 
the general level of production in the 23 districts 
listed, for which percentages are given, appears to 
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office-holders, these being Dr. C. H. Desch, F.R.S., 





be rising; only two show percentages below 90, 
and the lowest of all, the South Staffordshire and 
Worcestershire return of 85-5 per cent., is appre- 
ciably higher than some recent figures. 


Tue British REecorps ASSOCIATION. 


The annual general meetings of the British 
Records Association and of its Technical and 
Records Preservation Sections were held on Tuesday, 
November 16, in the Vintners’ Hall, London, under 
the chairmanship of Mr. C. T. Flower, C.B., Deputy 
Keeper of the Public Records. The President (Lord 
Greene, Master of the Rolls), though unable to be 
present by reason of his official duties, sent a message 
to the meeting in which he referred particularly to 
the successful application of microphotography in 
copying historical documents. Since the beginning 
of the year, Lord Greene stated, more than 20,000 ft. 
of film, representing about a quarter of a million 
photographs, had been used in making copies of 
legal documents, as a safeguard against the loss of 
the historical records contained in them. This work 
possessed added importance because of the oppor- 
tunity which it had afforded to investigate the 
technique of microphotography. Lord Greene also 
referred to the work done by the Association, 
in connection with paper salvage, to ensure 
so far as possible that documents of real value 
are not destroyed. The advisory memoranda on 
this subject, he said, “‘ have had a quite unexpected 
success with the public besides obtaining very 
favourable notices in the technical Press; that on 
‘Modern Records,’ in particular, has been much in 
demand and has brought our aims and work to 
the attention of thousands of individuals and insti- 
tutions with whom we had not previously been in 
touch.” Lord Greene added that a new committee 
had been formed, to consider the post-war problems 
of English archives, including “every category of 
archives outside the Public Record Office.” This 
survey (and, of course, the present work of the 
Association) covers incidentally the records of indus- 
try. Some concern was expressed at the meeting 
regarding the books, drawings, etc., of small firms, 
often of long standing and presenting in their history 
valuable instances of technical development in 
specialised fields. For the information of those 
responsible for the custody of such documents, we 
may mention again that Memorandum No. 7 
(Modern Records: What May We Destroy ?) may 
be obtained, free of charge, on application to the 
honorary secretary, Records Preservation Section, 
8, New-square, Lincoln’s Inn, London, W.C.2. 


PY 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers was held in London on 
Friday, November 12, 1943, at which Engineer 
Vice-Admiral Sir George Preece, K.C.B., vice- 
president, occupied the chair. Three short papers, 
constituting a symposium on “The Reclamation 
of Worn Parts,” were on the agenda, and were 
presented in turn by their authors and then dis- 
cussed together. The first paper, which is reprinted, 
in abridged form, on page 418, of this issue, 
was entitled “ Building-Up and Hard-Surfacing by 
Welding,” and was by Mr. W. Andrews. The second 
paper, by Mr. W. E. Ballard, dealt with “ Pro- 
blems Connected with the Reclamation of Worn 
Parts by the Metal-Spraying Process,” and the third, 
by Mr. A. W. Hothersall, was on “The Repair 
of Worn or Over-Machined Parts by Electro-deposi- 
tion.” In his paper, Mr. Ballard stated that although 
metal spraying by the wire process had become more 
widely known during the past two decades, the num- 
ber of engineers who would feel competent to judge its 
suitability for any repair was comparatively small. 
Metal spraying, however, was being used commer- 
cially toa very large and increasing extent for reclama- 
tion work and to assist engineers faced with the prob- 
lem of repairing a worn part, he proposed to describe 
certain matters of interest to them in connection 
with this form of salvage. The author then gave 
particulars of the structure of the sprayed deposit, 
the preparation of the work prior to spraying, the 
methods of spraying available, and the finish given 
to the deposit. Mr. Hothersall, in presenting his 
contribution, stated that worn or over-machined 
parts could be restored to size by the electro- 
deposition of nickel or chromium, followed by 
machining or grinding to remove the excess deposit. 
Strongly adherent nickel coatings could contribute 
appreciably to the tensile strength of the steel upon 
which they were deposited. Electro-deposited coat- 
ings, however, might reduce the fatigue strength of 
steel and they should be used with caution on 
parts subject to high alternating stresses. We intend 
to reproduce both Mr. Ballard’s and Mr. Hothersall’s 
papers in forthcoming issues. 

The discussion was opened by Mr. Gilbert Varley, 
who stated that in the reclamation of cast-iron 
parts he had used a method which consisted in 
pre-heating the castings and using a filler rod 
made from crucible-melted hematite iron containing 
3 per cent. of silicon. He had been able to deposit 
up to as much as } in. in the finish-machined 
state on machine-tool parts, the Brinell hardness 
of the deposit being up to 165. He had employed 
electrodeposition with great success for reclaiming 
worn dies for deep drawing, to such an extent that 
after depositing hard chromium on these dies he 
had been able to obtain a life from 34 times to 7 
times greater than that of an untreated tool. 
This appeared to be due to the fact that hard chro- 
mium was less liable to scoring than the normal 
hardened steel surface. Such a deposited layer 
should not be too thick; his general practice had 
been to have a deposit of a thickness of about 
0-003 in. after finish grinding. This method of 
reclaiming dies could be applied repeatedly to the 
same die. 

Mr. W. Savage said that it was necessary to deal 
with a large percegtage of trainee labour at the 
present time, and, haturally, this labour did not 
turn out such perfect work as the older craftsmen 
used to do, Legitimate methods had therefore to 
be found for using parts which, as turned out, would 
not pass the inspection department. A point which 
must not be lost sight of, however, was whether 
purchasers of engineering products, after the war, 
would be prepared to accept machines incorporating 
parts which had been salvaged. His own company 
regularly used electric-arc welding and electrodeposi- 
tion, with great success; but their experiments 
with metal spraying had not been very successful. 
On shafts, which in their class of work were highly 
stressed, a proper re-heat treatment was always 
given after building up by welding. In this con- 
nection it should be borne in mind that the zone 





in which the welding and the parent metal came 
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together formed what might be termed the equi- 
valent of a change of section. His company’s 
success with electrodeposition was due to their 
having the work done by specialists. Mr. Hothersall 
had been very emphatic on this point, and personally 
he thought that this view was quite correct. One 
of the main disadvantages of electrodeposition was 
the distance of the plant from their works; far 
too much time was used in the transport of parts 
to be salvaged. With electric welding, on the other 
hand, everything could be done on their own 
premises. They had considered installing an electro- 
deposition plant in their works, but, owing to the 
many large pieces which would have to be handled, 
the cost would be prohibitive. With regard to 
metal spraying, the idea of screwcutting a highly 
stressed shaft to obtain a key for the sprayed metal 
filled him with apprehension. Mr. Ballard, however, 
had said that in five years he had not met with a 
single failure due to the screwcutting operation. 
It would be of interest to know whether the examples 
referred to were of low- or of high-tensile steel, for 
this certainly had a bearing on the matter. 

Mr. N. H. Charles emphasised that all three of 
the methods described in the papers had been in 
use for some years prior to the present war, and 
they could not, therefore, be regarded as war-time 
expedients ; they had come to stay. He went on to 
state that the actual choice of method for a parti- 
cular application depended upon so many factors 
that it was difficult to lay down a general rule. 
He would say, however, that provided that heat 
did not result in excessive distortion or cause 
difficulty with heat treatment, welding would be 
the first choice. It brought back the worn com- 
ponent most nearly to its original condition and 
restored the greater part of the strength which had 
been lost. Where welding did cause difficulty, 
electrodeposition was often the solution. It was 
an ideal method for precision work on delicate parts, 
but the process became expensive in cases in which 
great thicknesses were required or where parts 
were large and difficult to handle in a bath. In 
such instances metal spraying was resorted to 
because large areas and thicknesses could be built 
up at fairly low cost. The deposit had the dis- 
advantages of low strength and poor adhesion, but 
the process was quite satisfactory provided that the 
working conditions were not too severe. Weld 
deposits of high-carbon content had been mentioned 
by Mr. Andrews, who indicated that there might be 
certain difficulties. He (Mr. Charles) had achieved 
considerable success by building up the part with 
mild steel and following this up with an ordinary 
case-hardening treatment where the original metal 
of the part would permit of such procedure. 

Both aluminium-base and magnesium-base light 
alloy castings could be built up readily by oxy- 
acetylene welding, but preheating in a muffle 
was almost always necessary, whereas with arc 
welding this could be avoided and arc welding 
would be found perfectly satisfactory. Mr. Ballard 
had referred to the value of contraction in tightening 
the sleeve of deposit on to a shaft, but cracking 
would occur unless steps were taken to limit the 
contraction by preventing the deposit from getting 
too hot. With a shaft 5 in. in diameter, sprayed 
to a total thickness of 0-09 in., each 0-01 in. of 
deposit should be allowed to get quite cool before 
depositing the next layer. With regard to the choice 
of metal for electrodeposition, a simple general 
rule, which covered most practical requirements, 
was to use nickel for building up soft steel parts 
and chromium for air- or case-hardened steel parts. 
It was advisable to grind the parts true before the 
electrodeposition treatment, because even if a 
score were not deep enough to cause the defects 
illustrated in Fig. 9 of Mr. Hothereall’s paper, the 
defects would be reproduced on the surface of the 
deposit and were difficult to remove. It was much 
easier to grind the parent metal than the deposit. 

Colonel A. Levesley, M.C., R.E.M.E., said that 
while the reclamation of worn parts by welding 
was not practised extensively in the workshops of 
the Army repair organisation, a certain amount of 
work was done daily in that direction as a matter 
of routine and with excellent results. Further- 
more, this technique was not confined solely to 
ferrous metals and, in every instance, oxy-acetylene 





was the welding method employed. Thick electro- 
deposited coatings of chromium, of a thickness of 
0-O1 in., were brittle and chipped or flaked off if 
subjected to impact. On the other hand, very much 
thinner eoatings had been found to be comparatively 
ductile and chromium-nickel plated sheet would 
withstand considerable drawing and forming. For 
those about to embark on the reclamation of worn 
parts by electrodeposition, it should be emphasised 
that defects were liable to occur with greater fre- 
quency in building-up operations, owing to the long- 
continuous periods of deposition, than in decorative- 
plating processes. Methods for the avoidance of 
defects should include a combination of super- 
filtration and improved circulation of the electro- 
lyte. Circulating pumps should be installed of 
sufficient capacity to pass completely the bath 
contents at least three times per hour. 

Mr. Edward P. Paxman said that, in general 
it was not practicable to build up worn crankshafts 
by welding unless subsequent heat-treatment were 
possible. The building up of pins by electro- 
deposition was well known and quite practicable. 
The amount of nickel which could be deposited 
seemed greater than was satisfactorily possible with | 
chromium ; the latter metal, however, gave a better 
wearing surface in subsequent service. The build- 





ing up of worn crankpins by spraying had been 
tried recently and it seemed that considerable 
development was necessary in the technique to| 
ensure a satisfactory and lasting pin. Some refer- 
ence had been made to surface cracks in deposited 
Stellite. A number of valves and valve seats | 
having this defect had been tried out in service over 
some tens of thousands of hours and had shown 
no deleterious effect of any kind. It seemed obvious, | 
therefore, that a large number of valve seats had 
been unnecessarily scrapped on account of the defect. 

Dr. E. C. Rollason, who confined his remarks to 
the use of hard-surface weld metals suitable for 
cutting edges, stated that some engineers were apt 
to think that cutting was definitely and solely 
related to hardness taken at room temperature. 
With a turning tool or a milling cutter, a tempera- 
ture was developed at the tip of the tool which 
tempered the steel and softened it, and the cutting 
edge gave way. Hence the most important point 
was hardness at elevated temperatures—hot hard- 
ness, and not cold hardness—and two weld metals 
which might have the same hardness at room tem- 
perature might behave quite differently in the 
cutting process. The hardness of some of the more 
recently-introduced weld metals could be nearly 
doubled by a simple tempering treatment at 600 deg. 
C. The greatest hardness, however, did not always 
give the best cutting tool, and a tool hardened up 
to 700 V.P.N. (Vickers pyramid number) gave 
the right combination of hardness and toughness 
necessary for cutting operations. On the other 
hand, for an application involving pure abrasion an 
ultimate hardness of over 900 V.P.N. was quite 
useful. It should be emphasised, however, that 
there was no welded tip which could compete with 
the sintered tungsten-carbide type of material. At 
the present time there was a considerable demand 
for the salvage of high-speed cutting tools which 
had been chipped or damaged by unskilled labour. 
When the tool, but not the cutting edge, was 
broken, a. hard-surfacing electrode should not be 
employed ; the two parts should be joined with a 
mild-stee! or stainless-steel type of electrode. When 
repairing the cutting edges of a broken or chipped 
tool, on the other hand, there was usually con- 
siderable difficulty and trouble with cracking of 
the high-speed steel, even when it was preheated 
to 400 deg. C. In that case, his main recommenda- 
tions were as follows: in the first place the tool 
should be preheated to 450 deg. C., which would 
minimise the trouble, though it would not cure it. 
Secondly, a relatively small quantity of weld metal, 
spaced out intermittently to disperse the heat as 
far as possible, should be employed. 


(To be continued.) 





L.M.8. Locomotive “ Matta, G.C.”—The London 
Midland and Scottish Railway 4-6-0 locomotive No. 5616, 
whieh has hitherto borne the name “ Malta,”’ hes been 


|to be previously assumed. 





renamed “ Malta, G.C.” 


LETTERS TO THE EDITOR. 


THE SIMPLE TRUSSED BEAM. 


To THE Eprror oF ENGINEERING. 


Sir,—Perusal of Mr. O’Donovan’s useful contr: 
bution published in your issue of October 15, 194: 
on page 303, leads to the conclusion that, in practice. 
sufficiently accurate results for lightly loade: 
trussed beams of moderate spans may general), 
be obtained by ignoring the continuity of th 
horizontal top member. 

For example, considering Mr. O'Donovan » 
typical truss, the approximate solution is as follows 
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Thrust in beam 

Compared with the accurate solution, the thrusts 
in strut and beam, and the pulls in the ties, as 
obtained above, are slightly less than the true 
values, and the positive B.M. is slightly greater 
These relationships should be borne in mind when 
fixing the sizes of the various members. 

From the practical designer’s point of view, the 
approximate method possesses two advantages: 
firstly, it saves time, and secondly, the moments of 
inertia I, and the moduli of elasticity E do not 
enter into the calculations, and hence the sizes and 
composition of the various members do not need 
On the other hand, 
it should be noted that, when a beam is such that 
the deflection, and/or negative B.M. over the strut 
are material factors in the design, then this method 
alone is insufficient, but in any case it does provide 
an easy means of ascertaining, with reasonable 
accuracy, the values of I to be taken in the final 
(exact) calculations. 

Yours faithfully, 
F. M. Bowen. 
Fernridge, 
Cambridge-road, 
Clevedon, Somerset. 
November 2, 1943. 





THE ACCURACY OF NUMERICAL 
HARMONIC ANALYSIS. 
To THE Eprror oF ENGINEERING. 


Srr,—Mr. Bower is on the right track in his letter 
which appears on page 375 of your issue of Novem- 
ber 5, but his results can be generalised quite 


simply. Suppose the unique (unlimited) Fourier 
series is 

Ag+ E (ay cos kO + by sin kA) 
where the summation extends over all positive 


integral values of k. A 48-ordinate scheme of 


analysis gives a series 
23 ‘ 
Ag + E (ag cos kO + bf sin kO) + 94, cos 248, 
oo 
where 


A; = 


a, = 


4 


Ag + Gyg + Ay6 4+ 
Gy + Mg + AMgq + 
Ay = By + Ogg + Oyo + M94 + M3 +--+: - 
etc. 


Ay5 + 4g, + 


Ass = Ogg + Arp + ---- 
ell Spee meray Cae che eee 
bs = by — Dug + bey — Ong + Ons — - - - 


ete. 
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Thus, in particular, 
Bos = Gey + Gog + G7, + O79 + 
Bas = beg — bag + br, — Org + - + - 

in the case of tangential effort variations in internal- 
ombustion engines, a4, is almost equal to a4, and the 
coefficients of harmonics higher than the 48th can 
probably be neglected. In such a case, a4; = 2 dg, 
approximately, and 6}, = 0, approximately. Thus 
the 23rd cosine coefficient, as given by the analysis, 
is almost twice the correct value, while the 23rd 
sine coefficient is very small compared with the 
correct value. On the other hand, the difference 
between, SAY, Gyo and 44, is likely to be greater than 
that between a,, and a,,, so that the errors in the 
lower coefficients will be progressively smaller. 
(hese errors are, of course, absolute errors. Mr. 
Bower is correct in his statement that errors in the 
measurement of the ordinates will affect the higher 
coefficients to a greater extent, on a percentage 
basis, than the lower coefficients, but the error 
considered here is inherent in the scheme of analysis 
if the true Fourier series contains harmonics higher 
than the 23rd. 

There is no relation between the 23rd and 26th 
harmonics in the equations given above, and it is 
difficult to see what induced Mr. Bower to perform 
the check he describes. Incidentally, his proposal 
to apply the 48-ordinate scheme to a second set of 
ordinates midway between those of the first set 
entails the same total amount of work as, and offers 
less satisfactory information than, does the immediate 
application of a 96-ordinate scheme. 

The general features of the situation appear to 
be well appreciated by mathematicians but not 
by the writers of books on engineering mathematics. 
This supports the theory that such books are 
usually compiled by men who are primarily engin- 
eers, rather than mathematicians and gives evidence 
of the ever-increasing need for engineers to pay more 
attention to their mathematics, and for a greater 
degree of co-operation between engineers and mathe- 
maticians. 

Yours faithfully, 
135, Bittacy Rise, R. G. MANLEY. 
Mill-hill, London, N.W.7. 
November 8, 1943. 








OBITUARY. 


SIR WILLIAM NOBLE. 


Ir is with regret that we record the death, in 
London on November 10, of Sir William Noble, 
who rose from the rank of telegraphist to the 
position of Engineer-in-Chief to the Post Office, and 
retired 21 years ago. William Noble was born at 
Aberdeen on April 22, 1861, and received his educa- 
tion at Gordon’s College in his native city. He 
entered the Aberdeen Post Office as a telegraphist 
in 1877 and from the commencement became 
interested in the scientific side of his work, acting 
for some years as a part-time technical-school 
lecturer in telegraphy and telephony and in magnet- 
ism and electricity. In 1893, Noble was made a 
second-class engineer at Aberdeen and, four years 
later, came to London as a first-class engineer in 
the Engineer-in-Chief’s office. The period was one 
of rapid transition and developnient as the trunk 
telephone lines of the National Telephone Company 
had then recently been purchased and Noble was 
called upon to make a number of important 
investigations in connection with improvement and 
reconstruction works. In 1900, he was promoted 
to the position of second-class technical officer, 
and, in the following year was selected to act 
as Assistant Superintending Engineer in the 
newly-created Central Metropolitan District. In 
this office he carried out a large amount of work in 
connection with the London telephone system, and 
as a reward, was promoted to a first-class staff 
engineership in 1905. Noble was next given charge 
of the telegraph section at headquarters and 


devoted the next two years to exhaustive experi- 
ments and tests to determine the relative merits of 
various telegraphic systems put forward at that 
time. 

In 1907 Noble was appointed Superintending 





Engineer of the Central Metropolitan District and 
immediately directed his efforts to the improvement 
and consolidation of its organisation. In 1910, he was 
appointed, by the Postmaster-General, a member 
of a committee formed to consider and report on 
the question of underground mail transmission in 
London, and, in company with the late Sir Robert 
Bruce, C.B., Controller of the London Postal 
Service, visited Paris, Vienna and Berlin, to in- 
vestigate proposed Continental systems. In 1912, 
Noble’s energy and ability received further recog- 
nition by his promotion to the post of Assistant 
Engineer-in-Chief, and in 1919 he succeeded Sir 
William Slingo as Engineer-in-Chief. For his 
services he received a knighthood in 1920 and 
retired in 1922. The period of Sir William’s tenure 
of office as Engineer-in-Chief was in some respects 
the most vital in the history of the telephone service. 
Although the final transfer of the telephone system, 
from the National Telephone Company to the Post 
Office actually took place in 1912, this was followed 
so quickly by the war of 1914-1918 that it may be 
said that the work of reorganising the service on a 
State-owned basis fell, in so far as the engineering 
aspects of it were concerned, to Sir William’s 
organisation. The war period had only made the 
task more difficult, and perhaps the most significant 
indication of the progress made in a relatively short 
time was the opening of the first London Toll 
Exchange on September 17, 1921. Though perhaps 
less well known to the general public, the opening 
of the Post Office Research Station while Sir 
William was Engineer-in-Chief, was an event of 
the greatest importance in the technical develop- 
ment of communications. 

On his retirement from the Post Office, Sir William 
joined the board of The General Electric Company, 
Limited, where he gave his attention and the benefit 
of his great knowledge and experience to the Com- 
pany'’s telephone work. Sir William’s work as 
chairman of the first Broadcasting Committee, which 
led to the formation of the British Broadcasting 
Company, is of special interest at the present time 
as the Corporation which was constituted from 
the old company celebrated its majority last Sunday. 
Sir William was elected an Associate of the Institu- 
tion of Electrical Engineers in 1887, and associate 
member in 1906, and a member in 1912. He 
served as a member of Council of the Institution 
and was the recipient of a Fahie Premium. For the 
assistance he gave to the Belgian Telegraph and 
Telephone Service during the last war he was 
created a Chevalier de l’Ordre de la Couronne. 


MR. L. F. MASSEY. 


Mr. LEONARD FLETCHER Massey, chairman and 
managing director of Messrs. B. and S. Massey, 
Limited, manufacturers of steam and power ham- 
mers and drop-stamping plant, Openshaw, Man- 
chester, died after a short illness on November 11. 
Mr. Massey, who was 76, was educated at Mill Hill 
School, and, in 1885, entered the fitting shops of 
Messrs. J. and J. Kershaw, toolmakers, Ancoats, 
Manchester, as a pupil, and in the following year 
continued his apprenticeship in the foundry of 
Messrs. I. Berry, at Swinton, near Manchester. The 
year 1887 was spent in various works on the Con- 
tinent, including those of Messrs. Louis Soest and 
Company, Diisseldorf, and Messrs. Briegleb Hansen 
and Company, Gotha, and the Floudsdorfer Loco- 
motivefabrik, Vienna. His connection with the 
firm of Messrs. B. and S. Massey, which was to last 
for just over 55 years, began in July, 1888, when he 
joined his uncle, the proprietor, as assistant manager. 
In July, 1894, Mr. Massey was made a partner in the 
firm and was also appointed sole manager, having 
direct control of the workshops and drawing office. 
Mr. H. F. Massey joined the firm as a partner in 
January 1, 1896, and was appointed works manager, 
but Mr. Leonard Massey, as senior managing partner, 
retained control of the drawing office and all design 
work. The firm was registered as a limited 
company in March, 1912, and Mr. L. F. Massey was 
appointed chairman and managing director. He 
served for some years as a member of the Court of the 
University of Manchester, and was elected an asso- 
ciate member of the Institution of Mechanical 
Engineers in 1895. He became a member in 1903. 








FERDINAND R. HASSLER, 
1770-1843. 


By ENGINEER-CaPTaIn Epcar C. Smita, 
O.B.E., R.N. 


On November 20, 1843, there died in Philadelphia, 
at the age of 73, the Swiss-American mathematician 
and geodesist, Ferdinand Rudolph Hassler, the 
virtual founder of the United States Coast Survey, 
which was the first scientific service under the 
American Government. In Hassler’s lifétime, the 
Survey had a career as chequered as his own, 
but time has justified his ideas, and the extension 
of the survey of the coast follows his plan to this 
day. He saw from the first that it would only 
prove of permanent value if carried out according 
to the highest scientific standards, and his own field 
work was of such high precision that it still forms 
a part of the basic network. 

Hassler was born at Aarau, the capital of the 
canton of Aargau in North Switzerland, on October 
7, 1770, his father being a well-to-do watch manu- 
facturer. While a student at Berne University, he 
became interested in mathematics and geodesy and, 
for a time, was engaged on the trigonometrical 
survey of his native country. The political up- 
heaval due to the domination of Western Europe 
by Napoleon interfered with his plans, and, with 
others, he joined a group of emigrants to America, 
it being hoped to form a Swiss colony in the Southern 
States. He had married in 1798, and in 1805, with 
his wife and children, he crossed the Atlantic, 
taking with him a library of some 3,000 volumes 
and a collection of instruments “ such as had never 
before crossed the ocean.” Arriving in Phila- 
delphia, he and his companions found themselves 
stranded, but Hassler’s interest in science brought 
him into contact with members of the American 
Philosophical Society who had been responsible for 
recommending to President Jefferson a survey of 
the Atlantic coast. On February 10, 1807, Congress 
authorised such a survey and, of the plans sub- 
mitted, that of Hassler was accepted and he was 
nominated to undertake the work. There were, 
however, many unforeseen difficulties ahead, and 
it was not until a quarter of a century had 
that the survey was firmly established. Mean- 
while, from 1807 to 1809, Hassler held a chair of 
mathematics at West Point Military Academy and, 
from 1809 to 1811, a professorship of natural philo- 
sophy and mathematics at Union College. This 
latter post he resigned in July, 1811, when asked 
by the Secretary of the Treasury to proceed to 
England to procure the necessary instruments for 
the Survey. He had not been long in London 
when war broke out between the United States 
and Great Britain and he was unable to return to 
America until 1815. 

In the following year, he was formally appointed 
superintendent of the Coast Survey and imme- 
diately began field operations. These were con- 
tinued until April, 1818, when the law was so 
modified that only naval and military officers could 
be employed on the work. The survey practically 
came to an end, and Hassler was again thrown on 
his own resources. In 1819, he was engaged as an 
astronomer in settling the north-eastern boundary, 
but this was followed by a decade of distressing 
attempts to gain a living by farming, by teaching, 
by writing mathematical text-books, and by per- 
forming the duties of a gauger at the New York 
Custom House. In 1830, he was again employed 
by the Government, this time as Superintendent 
of Weights and Measures. Two years later, the 
Coast Survey was re-established and Hassler, 
although 62, began with enthusiasm the work of 
assembling the necessary instruments and of train- 
ing assistants. He carried out observations in 
the field himself, and it was while still so engaged 
that he was overtakenn by the illness which led 
to his death. 

Skilled in the design and construction of instru- 
ments, familiar with the best practice of the day, 
and confident in his own ability, Hassler was some- 
what impatient of administrative procedure and 
his life was not rendered easier thereby. His 
domestic affairs also had not been too happy, for 
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in 1823, while he was farming, his wife left hm! A NEW ERA IN TRANSPORT.* 
never ‘to return. He had nine children, and it | me Sen Waatae ¥. Wess. 

was his daughter who looked after him in old age. | Tus ay Lage se i atlases Ln. 
" His Ef his Gevotion to his work, and his | mote. oe. meet and co-ordinate the Gedy end ebvdues- 
unquestioned scientific ability, however,” it was! ont of the science and art of transport in all ite 
said of him, “ won him the esteem and support of | branches, to extend knowledge, and to exchange facts 
the scientific and political leaders of the time.” | and ideas to further the development of transport in 
At the centennial celebrations of the United States | the public interest—have been well advanced in the 
Coast and Geodetic Survey, in 1916, his name was | past four years in difficult circumstances. It is not 
recalled with honour and 13 years later Professor | yet easy to discuss satisfactorily the war period from 
Florian Cajori (1859-1930), professor of the history | which we are emerging, and I ry Foe 4 little about it 
of mathematics in California University, who, like | °°“ Lhroughout the whole of that period, inland 


. 3 : | transport carried on despite black-outs, alerts and 
Hassler, ‘hailed from Switzerland, published a/}...55: and with distinct success, week by week, it 


biography under the title The Chequered Career of | moved a much greater traffic than before the war. The 
Ferdinand Rudolph Hassler. | history of that period at home will make interestin 
Ir) pe g 

When the Survey restarted work in 1832, the | reading later on. ; ’ 

United States faced only the Atlantic seaboard, | Pe mew Se eats enh tht the kam ane 
. + » ‘ehee “ . r . 1 e rapidity with yw 
but, with the ine ne of the ~ pars of the transported to its bases from the disembarkation points 
Middle West and the West, and with the acquisition | 5, the south coast. Less, however, is known of the 
of Alaska, the work of the Survey was ever extend- | many arrangements made to meet novel transport 

ing. To-day it is of greater value to the country 


requirements caused by bombing or evacuation or re- 
than ever, for to it falls not only all the hydro-|arming. Following plans prepared before the war, or 
graphical and geodetic work, but it is responsible | on the spur of the moment on local initiative, diversions 
for tidal, magnetic, and seismological observations. | of traffic were effected rapidly, and the variety of 
It was stated in the annual report for 1940 that | alternative means was certainly then justified. Ameri- 
during that year, it had provided no fewer than | {*" observers were imprensed by the number of elterne- 


= , ; ee d tive railway routes available here, due to the private 
871,103 nautical and aeronautical charts, an *| enterprise which provided them, compared with the 


no doubt, the war has led to a great extension | available routes on the carefully-planned Government- 
of its activities. Up to 1901, the Coast Survey | owned railways on the Continent. That is only one 
was responsible for all work done in connection | illustration of the debt which the nation owes to the 
with weights and measures, but that year saw | whole transport system of this country, not only during 
the formation of the United States Bureau of | the period of heavy bombing but throughout the war. 
Standards, the work of which is often referred to | It is @ system (or, to some, lack of system) provided and 
ae, me sac 7 developed by private enterprise to meet public require- 
in ENGINEERING. . .. | ments in times of peace, which, with great elasticity 
The Survey has always been fortunate in its | and resource, has fulfilled every necessary call upon it 
superintendents, who have been men of science | in the time of greatest national need. 
with international reputations. Hassler’s immediate | Some prominence has been given to a statement by 
successor was Alexander Dallas Bache (1806-67), la member of the Government that it would be wise to 
a great-grandson of Benjamin Franklin. When | bring transport under public ownership = order to 
Professor of Natural Philosophy in the University | ensure the maximum and most efficient service, adding 


“ : i di F scientific investi | the surprising remark that controversy on this should 
of Pennsylvania, and director of scientific investiga- |}. jimited because there is a considerable degree of 


tions at the Franklin Institute, Bache made a long | agreement on it among politicians. I should have 
and elaborate inquiry into the bursting of steam thought that, before there was agreement among 
boilers. A remarkable man in many ways, he politicians, there would have been reasoned considera- 
made the Survey the strongest scientific bureau of 
the Government. At his death, Bache was succeeded 
by the equally famous Benjamin Pierce (1809-80), | 
of Harvard, and it was under him that the Survey | enterprise, to inquire whether it has fallen short of 
extended its network of triangles from the Atlantic | public needs and, if so, in what ways, and then whether 
to the Pacific. On Pierce’s resignation in 1874, the | the responsibility rests with its owners or with Parlia- 
superintendentship passed to Captain Carlile Pollock | ment. When that is done, and only then, is it possible 
Patterson (1816-81), who had served in both the | to consider what further action is required and the form 
American Navy and Mercantile Marineg and he | it should take. I am no believer in standing still, but 
was succeeded in turn by Julius Erasmus Hilgard I am a firm believer in weighing up the facts before 
(1825-91), who had been associated with the Survey | ™°ving in a critical matter of this kind. The four main 
3 1845 rade, Tillened wes born at Swei- line railway companies are under the unique obligation 
from Senses 4 ma to give an annual account of their stewardship to a 
briicken, Bavaria, and was taken to the United | court of law so that the court can report whether they 
States at the age of ten. He did much work in| have conducted their undertakings with efficiency and 
weights and measures, was a delegate in 1872 to economy. Other forms of transport, alike with indus- 
the International Metric Commission at Paris, and} try in general and trading concerns owned by the 
served as president of the American Association for | Government or local authorities, have not to pass that 
the Advancement of Science. He was one of the | test, but, -—_ — I _o wh bes ght es J 
first to give a helping hand to Simon Newcomb, prom oon poor 4 Suma. There ee y 
America’s greatest astronomer, and it was through course, be 100-per cent. efficiency in any progressive 
him that Newcomb, in 1857, at the age of 22,| business, as almost any development carries with it the 
entered what he called “the world of sweetness | chances of success or failure; but if a “ blue print” 
and light,” by becoming a computer for The Ameri- 

can Ephemeris and Nautical Almanac. 


existing transport facilities from the point of view of 
the public using them. Surely, the proper course is to 
consider the merits of what has been provided by private 





were to be introduced in an endeavour to ensure success, 
it would kill initiative and with it the spirit which 
created the developments of this country in the last 
100 years and raised immensely the general well-being 
of its people. 

There are many things I would like to see done to 
improve the transport industry of this country, but I 
cannot see them being done, or even the present 
standards being maintained, under State ownership or 
State management, responsible as it must be to Parlia- 
mentary control. The day-by-day conduct of the 
various services of a comprehensive transport under- 
taking is an art which cannot work properly to rigid 
rules, either in war or in peace. It is suggested in some 
quarters that transport under State ownership would be 
a means to regulate the spread of capital outlay or to 
At the annual-| perform social services for nothing or at cheap rates. 

I have heard no suggestion that, say, the Post Office 
| should give free postage or cheap postage to invalids or 
other specified people; but the railways have been 





FUEL LUNCHEON CLUB.—The next meeting of the 
members of the Fuel Luncheon Club will take place at 
the Connaught Rooms, Great Queen-street, Kingsway, 
London, W.C.2, on Wednesday, November 24, at 12.40 
for 1.10 p.m., when the after-luncheon address will be 
given by Sir William Fraser, C.B.E., chairman of the 
Anglo-Iranian Oil Company, Limited. The office of the 
Secretary of the Club is at 30, Brambham-gardens, 
London, 8.W.5. 








Juntor INSTITUTION OF ENGINEERS. 
general meeting of the Junior Institution of Engineers, 
held on November 12, Mr. J. Calderwood, M.Sc., was 
elected chairman; Messrs. R. Lowe and R. Wailes, vice- 





shipment coal, and low fares averaging $d. per mile {\, 
workmen. Subsidies to individuals through transport, 
which Parliament may wish to provide, do not nece- 
tate State ownership or management of transport, bt 
there is clearly a proper limit ; if, for example, all fares 
were workmen’s fares, the business could not be sc/f- 
supporting. Asa principle, I do not believe in subsidies 
to transport, or industry generally, and, if they are 
granted, they should not be hidden. 

I should not have referred to this question of owner- 
ship but for the spate of propaganda upon it in recent 
months, suggesting that there is general agreement t!.t 
transport should be State-owned or State-managed 
privately-owned and managed by State nomine 
although no one has made the suggestion, and support. 
it with facts, that transport has failed to function 
properly under private ownership and Parliamentary 
regulation. I now turn to the post-war problems of t! 
transport industry, on the assumption that, as a: 
industry, it will continue to develop its services to th: 
public and adapt them to the needs of the post-wa: 
world instead of being merged in the State, as in variou 
other countries. It is sometimes conveniently for 
gotten that the vast bulk of public transport in th: 
world is still provided by private enterprise, but it is 
significant that the United States as well as Great 
Britain relies on private enterprise. 

In Great Britain I see three roughly distinct group 
of post-war problems: (1) the relations of the parts of 
the transport industry to each other and of the whok 
to transport users and the State ; (2) those arising fron 
the natural genius of the people in the industry to find 
new and better ways of conducting it; and (3) those 
arising from the effect of the war on transport require 
ments at home, on the seas and abroad. On the first, 
I think recent experience points to an easing of the acut« 
differences of, say, ten years ago, arising in the mai 
from the competition hetween the young road motor 
transport industry and its older rivals with greatly 
differing obligations and traditions. I consider that 
the way is now clear for the adoption of complete 
equality in regard to charging powers, leaving the users 
of public transport free to choose the system they prefer 
to use at a particular time, thus achieving a natura! 
allocation of traffic between the various forms of trans- 





tion, in a practical way, of the merits or demerits of the | 





chairmen; Mr. N. L. Ablett, B.Se., Wh.Ex., honorary | called upon to undertake, and have undertaken, special 
treasurer; Dr. H. Chatley, honorary editor; and Mr. | works to relieve unemployment, to charge low rates for 
F. Squirrell, honorary librarian. Messrs. H. M. Lees, tS 

J. H. Sharpe, L. P. Walter and A. E. B. Kearsey were| * Presidential address to the Institute of Transport, 
elected members of Council, and Messrs. W. T. Hogg, | delivered in London on Tuesday, October 12, 1943. 
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port. It would permit a system of correlated charges, 
not necessarily uniform, agreed between the forms of 
transport, and that should lead to a re-routing of various 
traffics, ‘‘ through * movements of both passenger and 
merchandise traffic by two or more forms of transport, 
and pooling of resources. There would be competition 
in service to provide the stimulant to progress, but it 
would be regulated competition and not wasteful. There 
would be scope for expansion and for the development 
of new facilities for all forms of transport. 

Turning to the relation of the industry to its users 
and the State: I do not doubt the desirability of 
regulations laid down by Parliament, and applied by a 
tribunal, concerning the reasonableness of facilities and 
charges, the permissible return on the capita! employed, 
and the consequential accounting records. Has not 
the time arrived when all forms of public transport 
should accept the obligations attaching to public ser- 
vices, which, shortly, are publicity and measurement of 
their operations, anc the access of their users to a 
simple tribunal in regard to the reasonableness of 
charges and facilities ? I should like to see the creation 
of area joint bodies of users and the various providers 
of transport, which would discuss matters of common 
interest, including charges and facilities, and endeavour 
to settle them hy agreement. 

The criticism will, no doubt, be made that co-opera 
tive action on these lines means a monopoly and would 
cause undue profits and lack of enterprise; but, as I 
have said earlier, profits should be subject to limits 
settled by Parliament, and there should be competition 
in service. The railways pool their competitive traffic 
between the same points, but there is still a healthy 
competition in services. There is, in fact, between the 
railways much co-operation and much friendly rivalry 
in design, in methods, in research and in services to 
the general good. I think that the wider co-operation 
of all forms of public transport would yield the same 
results, and more strikingly, because the field is larger. 
For these reasons, I do not think that the public 
interest would be better served by one huge transport 
organisation, covering the whole country. Ten years 
ago, I expressed the opinion that the process of railway 
amalgamation under the Railways Act of 1921 had 
gone too far; I still think the same after ten years 
have passed, and that the omnibus industry was wise 
in organising its business in areas smaller than those 
settled for railway purposes. 

Coming now to the things concerned with the tech- 
nical efficiency of the industry: the great strides in 
the design and methods of production which the war 
has caused in aircraft engines are bound to have their 
effect on the future design of all internal-combustion 
engines. There have been great strides in the design 
of the internal parts of the steam locomotive ; and the 
Diesel-electric locomotive is now playing a distinct part 
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here in shunting work. The greatest advances, how- 
ever, from the economy aspect in locomotive and rolling- 
stock generally have been in methods of construction, in 
methods of repair, and in re-arrangements of engine 
sheds. The L.M.S. Railway’s results show an increase 
of 24 per cent. between 1923 and 1938 in the miles run 
per locomotive. There have been like strides in the 
shipping industry in design and methods of construc- 
tion, in the economy of engine power, in passenger 
comfort, in refrigeration and in ventilation, and with 
them dock and warehousing equipment has kept pace. 
The vast technical strides in the construction and 
operation of aircraft for civil purposes before the war 
were of great value to the nation in 1940 and since, 
and the future of air transport is obviously assured. 

More than ever we need in the development of the 
transport machine of the country to engage in the 
organised, systematic and carefully-recorded research 
which is necessary to maintain and improve its effi- 
ciency. I am not referring only to scientific research 
in physical and chemical laboratories, but also to the 
cost analyses and the comparisons of results in offices 
which “ back-check ” the merits of the new compared 
with the old, or the same process at point A and 
point B; not in mere totals, but in detail, so as to find 
and then use the facts. I have heard of a plant being 
replaced at considerable expense in order to introduce 
a new gadget which it was hoped would improve the 
rate of output. The improvement was fully effected, 
but at the first stoppage of the plant for overhaul it 
was found that the gadget had not been connected and 
the improvement was due entirely to replacing the old 
by new parts. The locomotive economies I mentioned 
earlier were not achieved by rule-of-thumb methods, 
but by a heavy expenditure on statistical and cost 
records, coupled with technical research which paid for 
itself many times over. 

Without speaking on the level and bases of charges, 
[ turn now to the net product, and its division between 


those employed in the industry and those who provided 


the capital necessary to pay for the land, wages and 
materials required during its construction and period 
of fructification. The two are linked; their interests, 
if not one, are common; and, if a proper balance is 
not secured, both will suffer in the long run. I assume, 
and I think rightly, that the theory of a “* total State ” 
will not be adopted here; but that, on the capital 
necessarily employed in the business, the owners will 
be entitled to earn what the legislature calls a “‘ reason- 
able return ” having regard to the risks inherent in it. 
Linked with it, and with priority of one or the other 
as circumstances vary, is the remuneration of labour ; 
not merely the rate of payment, but the whole of the 
conditions attached to employment. I have always 
been a believer in the best possible level of such condi- 
tions consistent with the prosperity of the industry, 
and in the most complete arrangements which can be 
devised for discussion, not only of labour conditions, 
but of the many things which contribute to the pros- 
perity of the industry as a whole, its service to the 
public and the sharing of its product. Both sides have 
been to blame for many of the antagonisms which 
existed in the past. We now rarely find workpeople 
destroying a new mechanical device because it reduces 
the direct labour on a process, or an employer taking 
the whole of the gain of mechanisation after meeting 
its cost ; but we do find employers who are not willing 


to place the facts of working results fully before their | 


staff or are not willing to listen to constructive sugges- 
tions for the benefit of the industry or for the removal 
of grievances, and, on the labour side, we find old 
grievances, dating back even to the Corn Laws, used 
to promote objects not concerned with the industry. 


Can we not hope that, in the difficult times before us | 


when the peace has to be won, there will be, on both 


sides, the utmost desire to ensure the prosperity of the | 


transport industry and to discuss their affairs between 
them on disclosed facts alone ? 

The third problem of the near future I would like to 
mention is the post-war change in the services the 
industry will require to perform. The advances in the 
technique of productive methods, which the war has 
created, are bound to cause many changes in the 
conditions and location of industry. Developments of 
plastics; the many things wrapped up in the word 
“* radio-location” ; mew constructional methods in 
engineering processes and in building; rubber substi- 
tutes and rubber reclamation; pipe lines; synthetic 
petrol—all these are obvious illustrations. War needs 
have also quickened greatly the developments of recent 
years in preserving foodstuffs, and in reducing their 
bulk by desiccation or dehydration. These greatly 
advanced ways of century-old practices will, no doubt, 
largely remain, with their effects on transport and its 
half-way stage of warehousing. The war has caused 


| LABOUR NOTES. 


Broapcastine on Friday of last week to sixth form 
boys in public and secondary schools, Mr. Bevin, the 
Minister of Labour and National Service, urged that 
when they registered for National Service, they should 
be willing to work in the coal-mines. They would not, 

| he said, be made to stay in the industry after the war, 
|and they would be eligible for the Government’s 
| further education scheme just as if they had served 
|in the forces. Some of them might like to stay, 
| because the industry offered great opportunities for 
the future. The mining industry was undergoing a 
great revolution with the development of mechanisa- 
tion and the application of scientific methods. That 
| meant that many more technicians were going to be 
required. Coal-mining was not a dying industry, but 
| one which would have to be maintained and developed 
| if the wealth of the country was to be restored at the 
end of the war. 


In October there was an increase of 16,224 in the 
| membership of the Amalgamated Engineering Union, 
| bringing the total up to 902,153. The number of 
| members in receipt of sick benefit increased from 
6,137 to 6,582 and the number of superannuated 
|members from 13,141 to 13,186. The number in 
| receipt of donation benefit decreased from 271 to 192, 
jand the total number of unemployed members from 
1,318 to 1,119. 


Following the refusal of the Flour Milling Employers’ 
Federation to grant the Amalgamated Engineering 
Union’s application for an increase of wages, the case 
was submitted to the National Arbitration Tribunal. 
The terms of reference were :—‘ Claim for a national 
rate for engineering mechanics employed in the flour- 
milling industry of 2s. 3d. an hour with a differential 
increase of 5s. a week to such men employed within 
the London area.” The Tribunal’s award was as 
| follows: (1) “The time is not suitable for fixing a 
| national rate for all engineering mechanics, and it is 
| better to maintain the existing differentials of the 

A, B and C categories of mills and no other differentials. 

(2) To all engineering mechanics there shall be paid, 
| as from the first full-pay period following July 1, 1943, 
| an increase of 3s. a week. 








In the course of some suggestions to branches of the 
Amalgamated Engineering Union emphasising the 
| importance of next year’s meeting of the Rules Revision 
| Committee, Mr. Gardner, general secretary and editor 
| of the Monthly Journal says :—‘ We have all been 
|clamouring for the speedy implementation of the 
| Beveridge Plan for Social Security. Have we given 
| any thought to its effect on the Friendly Society side 
|of our union? There are some amongst us who still 
| believe that this aspect of our organisation is invalu- 
| able, as it gives the members vested interests, or, to 
use a legal phrase, ‘ valuable rights.’ What altera- 
tions to our own rules will be necessary, or desirable, if 
the Scheme is introduced by the Government sub- 
stantially in its original form ? Think on these things.” 





“ The discussions on the question of amalgamation,” 
Mr. Gardner says in another editorial reference to the 
committee’s work, ‘“ make some of us wonder how far 
the lack of elasticity in our rules will act as a deterrent 
to other unions to join with us in our desire to reduce 
the multiplicity of unions and increase the efficiency 
and effectiveness of the movement generally. Obviously, 
| comparisons will be made between our rules and those 
of other unions, and we are entitled to make some of 
| these comparisons ourselves. Let us not consider, 
however, that ours cannot be improved.” 








In the industries covered by the statistics compiled 
| by the Ministry of Labour and National Service the 
changes in rates of wages reported to have come into 
operation in Great Britain and Northern Ireland during 
September resulted in an aggregate increase estimated 
at nearly 21,0007. in the weekly full-time wages of 
about 150,000 workpeople and in a decrease estimated 
at about 3,000/. in those of 190,000 workpeople. The 
industries and services in which wage rates were 
increased included milk distribution in England and 
Wales, general waste-materials reclamation, horse 
transport in Lancashire and Cheshire, the corn trade, 
the London brewing industry, and the non;trading 
departments of local-authority services in Scotland. 





| In certain industries, including iron and steel manu- 





many changes in the bulking of general merchandise, | facture, iron-ore mining, tin-plate manufacture and 
which have reversed the steady pre-war tendency for | tobacco manufacture, there were slight decreases in 
ever-diminishing smaller consignments, and, on the rates of wages due to the operation of sliding scale 
other hand, retail sales have been in smaller quantities | agreements under which wages rates vary with move- 
and deliveries by vehicles from shops have been greatly | ments of the official cost-of-living index figure. The 
reduced. No doubt some of these changes will remain. | flat rate additions to wages in the iron and steel in- 











dustry (pig-iron manufacture, iron puddling, steel 
melting and rolling, etc.) were reduced in most dis- 
tricts by 8d. a shift for men and 6d. or 4d: a shift for 
youths or boys. Decreases of similar amounts took 
effect also in iron-ore mining in certain districts and 
in tin-plate manufacture. In tobacco manufacture, 
the Trade Board minimum time rates were reduced by 
44d. a week for men and 3d. a week for women and 
juveniles. There were also small reductions in the 
percentage additions to the basic rates of coal-miners 
in Warwickshire, Leicestershire and Somerset. 





Speaking at Wigan on Sunday last, Mr. Bevin, 
Minister of Labour and National Service, said that he 
hoped that in the coming session of Parliament an Act 
would be placed on the Statute Book making the 
employment of disabled persons compulsory. He wished 
to see in the case of every town and village in Britain 
the stigma removed that an injured man was left with 
nothing to do. 


The number of disputes involving stoppages of work 
reported to the Ministry of Labour and National Service 
as beginning in Great Britain and Northern Ireland 
during September was 190, as compared with 145 in the 
previous month and 128 in September, 1942. In these 
190 new disputes, about 7,800 workpeople were directly 
involved, and 10,000 workpeople indirectly involved— 
thrown out of work, that is, at the establishments where 
the disputes occurred, though not themselves parties 
to the disputes. In addition, about 1,800 workpeople 
were involved, either directly or indirectly, in 10 dis- 
putes which began before September and were still in 
progress at the beginning of that month. The number 
of disputes in progress in September was thus 200, 
involving nearly 90,000 workpeople. The aggregate 
number of working days lost in these disputes, during 
September, is estimated at approximately 327,000. 





Of 181 disputes which ended in September, 69, 
directly involving 11,600 workpeople, lasted not more 
than one day ; 49, directly involving 7,900 workpeople, 
lasted two days; 25, directly involving 5,400 work- 
people, lasted three days; 24, directly involving 
28,200 workpeople, lasted from four to six days; and 
14, directly involving 5,400 workpeople, lasted over six 
days. ens 

Of the 190 disputes which began in September, 
57, directly involving 16,200 workpeople, arose out 
of demands for advances in wages; 10, directly 
involving 1,100 workpeople, out of proposed reductions 
in wages; 53, directly involving 12,500 workpeople, 
out of other wage questions; 24, directly involving 
4,540 workpeople, out of questions respecting the 
employment of particular classes or persons; 31, 
directly involving 4,000 workpeople, out of, other 
questions respecting working arrangements; and 4, 
directly involving 1,400 workpeople, out of questions 
of trade-union principle. Two stoppages, directly 
involving 2,100 workpeople, were in support of work 
people involved in other disputes. Nine stoppages, 
all in the coal-mining industry, directly involving 
35,900 workpeople, were in sympathy with employees 
who had been prosecuted for absenteeism, for refusing 
to work underground, or for breaches of regulations. 





Final settlements were effected in September in the 
case of 16] disputes, directly involving 50,800 work- 
people. Of these disputes, 26, directly involving 3,100 
workpeople, were settled in favour of the workpeople, 
and 98, directly involving 36,400 workpeople, in favour 
of the employers ; 37, directly involving 11,300 work- 
people, resulted in a compromise. In the case of 20 
other disputes, directly involving 7,700 workpeople, 
work was resumed, pending negotiations. 





The application of the cotton operatives’ org anisa- 
tions for an increase of wages was discussed with 
representatives of the employers at a conference in 
Manchester on Friday last. On the employers’ side 
were representatives of the Federation of Master Cotton 
Spinners’ Associations, the Cotton Spinners’ and Manu- 
facturers’ Association, and the Lancashire Cotton 
Corporation, and on that of the trade unions, repre- 
sentatives of the Northern Counties Textile Trades 
Federation (which includes the eight weavers’ unions), 
the Operative Spinners’ Amalgamation and the -Card- 
room Workers’ Amalgamation. The increases desired 
were for 12s. a week for adults and 6s. a week for 
juveniles, and the case for them was stated by Mr. A. 
Naesmith (Weavers) and Mr. A. Roberts (Cardroom 
Workers). The conference was adjourned until to-day 
(Friday) in order to enable the employers’ representa- 
tives to report to their organisations. 
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4I 
CARE AND TREATMENT OF 
TRANSFORMER OIL. 

TRANSFORMER Oil is liable to produce excessive acidity 
under certain operating conditions and several cases 
of breakdown due to such acidity have been brought 
to the notice of the Electrical and Allied Industries 
Research Association. These have usually referred to 
sub-station transformers of up to about 600-kVA 
capacity. In order to assist those who have to deal 
with the maintenance of transformers, the Association 
has accordingly issued a report* from which the 
following information has been extracted. 

Class A transformer oil, with a very low sludge value, 
is liable to produce higher acidity under certain operat- 
ing conditions than Class B oil, although in large trans- 
formers with conservator tanks its behaviour is quite 





BUILDING-UP AND HARD SUR- 
FACING BY WELDING.* 


By Witu1amM Anprews, B.Met. 


THE present position of the use of the welding pro- 
cesses for building-up and similar work is as follows. 
The carbon-are process has been largely superseded by 
the metallic-are and oxy-acetylene processes in the 
case of steels, and it was never widely used for non- 
ferrous metals. In the case of the latter materials, 
oxy-acetylene welding (including other fuel gases in 
some cases) is most popular, but metallic arc develop- 
ments are making notable progress. The other impor- 
tant fusion welding process, atomic-hydrogen welding, 
has features which make it less suitable for depositi 
metals of a wide range of compositions, so that the field 





satisfactory. Class B oil, under adverse operating con- | is largely shared between oxy-acetylene and metallic- 


ditions and in imperfectly constructed transformers, is | arc welding. 


Because of the complexity of the subject, 


also liable to produce excessive acidity ; this is especially | it is more logical to consider it on the basis of the 
the case with sub-station transformers, up to about | materials concerned, particularly as steel forms by 


600-kKVA, without breathers. Trouble due to acidity 
in transformers without conservator tanks or breathers 
is often accentuated by the ingress of excessive mois- 
ture; acids of the non-volatile organic type, boiling 
above 200 deg. C., have a less deleterious effect when 
dry. Among the products of the oxidation of trans- 
former oils are CO,, water-soluble volatile organic acids, 
and water. 
and corrode iron and other metals, and cases have 
occurred in which the lids of transformer housings have 
been corroded by the condensation on them of water in 


which CO, and some of the volatile acids were dissolved. | 


In such cases the products of corrosion may fall into the 


transformer and, acting as catalysts, accelerate the oxi- 


dation. The provision of breathers prevents the ingress 
of damp air to the oil, and on out-breathing helps to 


absorb any moisture produced from the oil by oxidation. | 


It is pointed out in the report that in view of these 
conditions transformers should be in a warm dry 
situation, so that any moisture developed by oxidation 


of the oil can evaporate. A high temperature, however, | metal of which the chemical composition is not of | hardness for any required service. 


is not desirable, as this would tend to accelerate the 
oxidation of the oil. There should not be any bare 
copper or brass inside the transformer to act as a 
catalyst. Some types of varnish, and insufficient bak- 


ing of the coils to get rid of the solvents may also cause | 


excessive oxidation owing to catalytic effects. It is 
stated that the oil is frequently blamed, on insufficient 
grounds, for trouble experienced and that in some cases 
the trouble may be due to the construction of the 
transformer or to the presence of excessive moisure. 
Apparently large numbers of sub-station transformers 


are allowed to operate over periods of 15 years or more | 
without the oil being cleaned, the oil, however, being | 


blamed when a breakdown does occur. 

It is recommended that transformer oil should be 
sampled and tested at regular intervals of six months 
ora year. Ifthe acid value (mg.KOH per gm.)t is found 
to exceed 0-5, reconditioning treatment involving 
filtration with absorbent earth is desirable. In any 
ease, care should be taken to see that the acid value 
does not rise above 1-5. If the acid value found indi- 
cates a rapid rate of deterioration, although the oil is 
in good physical condition, further samples should be 
drawn for examination at intervals of six months. 
Although transformers have been found to have acid 
values as high as 5 or 6 without breakdown, it is 
recommended that oil should not be retained in service 
with an acid value exceeding 1-5 and only allowed to 
reach that figure if there is no appreciable formation 
of asphaltic matter or sludge. With acid values of 2-0 


or higher, reconditioning treatment is rarely practicable. | 
If the user has not the requisite treatment plant, it | 


is suggested that one new charge of oil should be kept 
in reserve and be used to fill one transformer, while 
the oil from that transformer is sent to an oil supplier, 
or elsewhere, for treatment. The newly-treated oil can 
then be used to fill another transformer while its oil 
is, in turn, being treated. Centrifuge or plain filtering 
plant is suitable for dealing with oil contaminated with 
dirt, moisture, etc., not soluble in the oil, but which, 
if allowed to remain, will accelerate oil oxidation and so 
lead to high acidity. Oil-soluble acids, however, can 
only be satisfactorily removed by 


available in electric stations. The report adds that 
centrifuging, or plain filtering, might profitably be 
carried out every year or two, especially if the electric 
strength of the oil is low, or when samples taken show 
the presence of moisture, solid matter or incipient 
sludge as judged from the clarity of the oil. Oil with 
low acidity, containing sludge, should be treated by 
low-temperature filtration. 

* Technical report, reference E/T54, Care and Treat- 
ment of Transformer Oil to Reduce Acidity, by D. V. 
Onslow, A.M.I.E.E. London: The British Electrical 
vnd Allied Industries Research Association. [Price 1s.] 

+ mg.KOH pergm. = milligrams of potassium hydroxide 
required to neutralise the acid in one gramme of the oil. 





Thesé substances in combination can attack | 


| far the largest application for any welding operation, 
but it is actually easier to treat each welding process 
| Separately. As will be apparent in a cursory examina- 
tion of the subject, both metallic-are processes and the 
| oxy-acetylene methods have their advantages; but 
| there is much overlapping and considerable competition 
| between them, and it is only possible in this brief 
review to delineate general principles. 

The building-up or surfacing operations in which 
welding is employed may be considered as serving three 
main ends, namely, (a) repair or reduction of abrasion 
in all its various forms ; (6) repair or reduction of corro- 
sion of all types ; and (c) reclamation of faulty material 
arising from poor workmanship or other reasons. The 
| simplest material to deal with, of course, is ordina: 
| carbon steel which, as far as bulk is concerned, sti 
forms the greatest single item in engineering fabrica- 
tion. The contrast between the character of the two 
| welding processes here becomes evident. Where it is 


non-metallic impurities is reported as part of the silicon 
content and, until this is clearly accounted for, analytic 
ally, and the consequent “killed” condition of the 
weld metal clearly demonstrated, such statements 
should be accepted with reserve. Aluminium is in the 
same class as titanium, and it is doubtful if statements 
that weld metal has been treated with this element, in 
order to secure its deposition in the fully deoxidised 
condition, have any real factual basis. Apart, there. 
fore, from the possible effect on the ultimate quality of 
the weld metal of any of the deoxidising elements, the 
useful alloying elements available for producing alloy 
steel deposits by the metallic-arc process are restricted, 
in practice, to nickel, cobalt, copper, chromium, tungs 
ten, molybdenum, and columbium (tantalum is very 
similar in effect but less widely available and less used) 
Vanadium may also be used, but is more often substi 
tuted by molybdenum. 

There is thus no technical difficulty in duplicating 
most chemical compositions used in modern steel, 
except as regards high residual percentages of the more 
powerful deoxidisers, and except, also, the uncertainty 
as to whether the weld metal is fully killed steel. The 
main limitation arises in the behaviour of the steel as a 
result of the rapid cooling, inseparable from metallic 
are deposits. Weld metal containing hardening alloys, 
together with much above 0-15 per cent. carbon, har- 
dens so intensively on cooling that, under the high 
and suddenly applied stresses inevitable with such a 
form of heating, it is almost impossible to avoid cracking 
of the weld metal or the junction of the weld metal and 
parent metal, except in deposits of small volume. This 
condition is only partially mitigated by preheating and 
gy of the parent metal, and this often calls 
‘or a degree of handling of the work concerned which 
it is desired to avoid. 

Special-Purpose Electrodes.—In view of the greater 
suitability of the metallic-are process for the deposition 
of relatively large masses, these factors have led to the 
development of a large range of commercial electrodes 





required to build up, on a heavy base, a large mass of | intended to provide weld metal of varying degrees of 


The hardness of 


| paramount importance, metallic-arc welding is most | these weld metals is usually quoted as a Brinell or 


suitable. 


| have as nearly as possible the same composition and | well scale of hardness is sometimes favoured). 


If it is necessary that the weld metal should | Vickers diamond hardness value (in U.S.A. the Rock- 


The 


response to heat treatment as the parent metal, the | Brinell value is more general, as being most familiar to 


oxy-acetylene process has the advantage. 


| metallic-are process, is to some extent uncertain. 


depends principally upon the gauge of the core wire and 


The foregoing rough division of functions arises from | ranging from 200 to over 600 are available. 
the fact that control of weld metal composition, in the | be noted that the penetration hardness value is not very 
The | satisfactory as a criterion of wear resistance, but is used 


degree of superheat to which the weld metal is subjected } in the absence of a more informative test. 


| engineers, and electrodes with weld-metal hardnesses 
It should 


| The number of these special-purpose electrodes is 


the thickness of the flux coating of the electrode used, | very large and they are extensively advertised under a 


tor. In order to understand the effect of are conditions 
on the weld metal, some discussion of the process is 
desirable. The temperature of the arc is so high that 
reactions between the various constituents take place 
with great rapidity. Whatever the type of flux coating 
used on an electrode, the presence of the atmosphere 
ensures that conditions tend to be oxidising (it is also 
known, of course, that reactions with nitrogen are 
favoured, but oxygen is the more active influence). 
Metals Available for Arc Welding.—The behaviour of 
the elements most commonly used in steelmaking, when 
applied in metallic-are welding fluxes, is consequently 
variable. 


| tungsten, under most conditions, are practically com- 


pletely recovered in the deposit. Chromium, man- 
ganese, columbium, and tantalum are partially oxidised 
into the welding slag, to a degree depending upon the 
acidity or otherwise of the flux. About 70 per cent. to 
90 per cent. recovery in the weld metal is obtained in 
these cases. Loss of carbon in the arc, whether origin- 
ally present in the core wire or in the flux coating in 
some form, is very variable, and is greater the larger 


| the diameter of the electrode used ; but it is practicable 


filtration with | 
absorbent earth, and plant for this purpose is seldom | 





to obtain weld deposits of high carbon content if 
required. Usually, however, it is associated with a 
rather fiery arc and heavy loss through metal splash, 
in addition to a great intensification of the thermal 
hardening. 
in ferrous alloys, vanadium is only occasionally used in 
significant quantities, but appears to be easily recover- 
able though no data are available as to the percentage 
loss in slag. Titanium, uranium, and zirconium oxidise 
with such rapidity at arc temperatures that it proves 
impracticable, with present-day electrodes, to obtain 
weld deposits containing significant percentages of any 
of these elements. 

It is frequently claimed with respect to silicon, that 
certain electrode fluxes are fully reducing in character, 
and that chemical analysis shows the presence of 
silicon in solid solution in the weld metal. While this 
may be the case, it should be remembered that, by most 
of the usual analytical methods, the silica from the 





* First of a Symposium of three papers on “‘ Reclama- 
tion of Worn Parts,”’ presented before the Institution of 
Mechanical Engineers, on Friday, November 12, 1943. 
Abridged. 


and is largely outside the control of the welding opera- | variety of trade names. 


It is to be deplored that 


| information as to their chemical composition and other 


characteristics is almost entirely lacking in the trade 
literature, and little appears to have been published 
elsewhere. They may be roughly classified into the 
following two divisions, namely, (1) weld deposits of 
approximately 200-600 Brinell hardness value; and 


| (2) special deposits of an indeterminate but higher 


Nickel, copper, cobalt, molybdenum, and | 





Of the remaining elements generally used | 





degree of hardness. 

The first class usually deposit a weld metal in which 
the alloying elements chromium, molybdenum, tungs- 
ten, and manganese are most frequently employed, 
the carbon content rarely exceeding 0-30 per cent. as a 
maximum, and usually being of the order of 0-10 per 
cent. to 0-20 per cent. While chromium contents of as 
high as 12 per cent. may be used, manganese is limited 
to less than 2 per cent. in the non-austenitic alloys 
because martensitic alloys are extremely brittle. Small 
percentages of molybdenum (which is usually preferred 
to tungsten) are mostly used, but a content up to 2 per 
cent. is sometimes found in the harder types. Since 
the primary purpose of this grade of electrode is usually 
to provide a wear resistant surface, nickel, which 
encourages thermal hardening but does not greatly 
improve abrasion resistance, is not greatly favoured in 
weld metals having a low alloy content; normally it 
increases the risk of thermal cracking of the weld metal. 
Other elements either add little to the abrasion resistance 
of the weld, or show little compensating advantage for 
the expense and difficulty of introducing them. 

The process of reinforcement by welding, therefore, 
as far as a large section of the commercial application 
of the process is concerned, consists of depositing weld 
metal of relatively simple composition but capable of 
a wide variation in actual hardness, which depends 
partly on the carbon and alloy contents of the weld 
metal, partly on the conditions of deposition (size of 
electrode, mass of parent metal, etc.), and partly on 
the modification of composition induced by interfusion 
with the parent metal. It is thus essential that the 
particular type of electrode to be used should be con- 
sidered in relation to all these factors and to the ultimate 
service which the repair or reinforcement is required to 
withstand. 

This first class of electrode includes both pearlitic and 
martensitic alloys, the limitations in the various types 
being controlled by the experience of the manufacturer 
or user as required by the particular work in hand. 
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Fig. 1. 
STAINLESS-STEEL WELD METAL. 
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Fig. 2. JuncTION OF STAINLESS-STEEL 
AND MANGANESE WELD METALS. xX 85. 


BY WELDING. 


Fic. 3. Junction Between Brass AnD 
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Although it has a low Brinell hardness number, the 
14 per cent. manganese steel should strictly be con- 
sidered as a separate type, since it is austenitic in char- 
acter. Experience shows that weld metal of this type 
(often including 3 per cent. to 4 per cent. of nickel in 
addition) can be successfully deposited with a maximum 
percentage of carbon of about 0-5 per cent., higher 
carbon contents leading to cracking trouble in the weld 
deposit. Where problems arise from brittle inter- 
mediate layers between parent metal and weld metal, 
various ingenious expedients may be used to overcome 
them. For example, the avoidance of the brittle 
martensitic manganese compositions, when it is required 
to deposit a layer of 12 per cent. to 14 per cent. man- 
ganese weld metal on non-austenitic parent metal, is 
accomplished by depositing a cushion layer of austenitic 
nickel-chromium stainless steel of the 18 per cent. 
Cr to 8 per cent. Ni type, which makes an adequately 
tough junction with both parent metal and weld metal. 
The type of weld junction obtained is illustrated in 
Figs. 1 and 2, on this page, which are microphotographs, 
etched in aqua regia-glycerol reagent, of welds made on 
mild steel using a 12 per cent. to 14 per cent. manganese 
electrode with an intermediate layer of “ 18/8” chro- 
mium-nickel stainless steel. Fig. 1 shows the nature 
of the 18/8 chromium-nickel steel to mild-steel weld 
junction, and Fig. 2, the junction between the stainless 
steel and the manganese steel. If the latter were 
applied direct to ordinary carbon steel, a wider weld 
junction, having the characteristic structure of mar- 
tensite, would have been obtained, which would prove 
extremely brittle and subject to cracking under the 
cooling stresses while welding. 

The second class of electrode, giving deposits of very 
high hardness and special properties, is mainly directed 
to the deposition of weld metal having the properties 
of cutting tools and similar materials, and considerable 
success has been obtained in this direction. The satis- 
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| factory use of such compositions, in which a rather 


wider range of alloys may be used than in class (1), 
depends upon the deposition of comparatively small 
pads or buttons of weld metal in such a manner that 
the weld is kept molten sufficiently long for the high 
alloy content of the flux coating to be evenly dispersed 
through the weld metal. Another governing factor is 
porosity—arising mainly from the partial oxidation of 
the extra carbon which this type of weld metal neces- 
sarily contains—which requires that the weld metal 
shall be molten long enough to allow time for the gas 
content to boil out. Instructions for the operation 
of this class of electrode usually describe the method 
of welding as being a puddling action, which, perhaps, 








is self-explanatory. It is usually claimed that, by 
correct welding procedure, a sound weld deposit, of 
satisfactory final hardness, can be obtained, requiring 
only final grinding. Howat, in a valuable paper read 
before the South Wales Institute of Engineers, in 
September, 1942, on the use of one of this class of 
electrode for depositing cutting edges on tools, shows 
that greatly superior results are obtained if heat treat- 
ment is properly carried out after the weld has been 
made, and that it is really wasteful to attempt to com- 
bine deposition and hardening if full value is to be 
obtained from the expensive alloys used. 

The compositions of these weld metals are mostly 
attempts to duplicate some standard type of high-speed 
steel, and consequently they contain a wider range of 
alloying elements than the previous type. As much 
as 20 per cent. or more of tungsten, together with 
chromium, cobalt, and vanadium may be used. Howat 
is of opinion that the alternative molybdenum type 
of high-speed steel, containing 8 per cent. to 9 per cent. 
molybdenum, 3 per cent. to 4 per cent. chromium, 
1} per cent. to 14 per cent. vanadium, and 3 per cent. 
to 4 per cent. tungsten, is intrinsically more suitable 
for deposition by the metallic-arc process than high- 








tungsten types. He states that deposits free from 
porosity and cracks are difficult to obtain with the 
latter. Other products of this type, suitable for such 
varied purposes as tipping chisels or facing cold dies— 
in some cases involving less usual alloy combinations, 
as for example deposits containing silicon, tungsten, 
and titanium—are now becoming commercially avail- 
able, and it is evident that this field of development is 
by no means exhausted. 

Oxy-Acetylene Welding.—The oxy-acetylene process 
overlaps the metallic-arc process to some extent in 
all these applications, and competes favourably with 
it in certain cases. For example, in the reinforcement 
of rail joints in which it is desirable to deposit metal 
superior in wear resistance to the original rail, the 
slower cooling and more flexible manipulation possible 
with the gas torch allow the deposition of weld metal 
with a higher carbon content than is usual with the 
metallic-are process, without risk of spontaneous crack- 
ing of the deposited metal. In consequence, superior 
wear resistance can be obtained. The great value 
of the process, as far as steel is concerned, lies in the 
facility with which the higher-alloy steels of the nickel, 
nickel-chromium-molybdenum, and similar types, may 
be reinforced with material of the same composition 
where it is desirable that, by heat treatment after 
welding, the structure of weld and the heat-affected 
zone shall be equal to that of the unwelded material. 
This requirement is of frequent occurrence in work 
where the mass of the parent metal is small, as in the 
reclamation of worn parts in internal-combustion 
engines, gears, camshafts, connecting rods, etc., and 
oxy-acetylene welding finds a very wide field in this 
direction. The process does not normally compete 
with arc welding as a means of fabricating cutting tools 
by direct deposition, particularly those of the high- 
speed class. This may be because the longer fusion 
time leads to a coarsening of the crystal structure 
which is too pronounced to enable the best properties 
to be obtained from these alloys. 

Application of Welding for Corrosion Resistance.— 
The application of welding for corrosion resistance, 
either as a replacement of corroded metal, or as part 
of the original design, is a subject having great poten- 
tialities which has not, as yet, been developed as ex- 
tensively as might be expected. The facility with 
which corrosion resistance metal of the austenitic 
stainless class can be deposited on low-carbon steel 
suggests that experimental work using welding for 
this purpose in boiler plants and similar estab- 
lishments would lead to considerable increases in 
efficiency. 

An early example of this class of work which has 
given very successful results is illustrated in the photo- 
graphs reproduced in Figs. 4 and 5, on this page. These 
photographs show the establishment of a high-pressure 
joint face, of austenitic stainless steel, on a mild steel 
tube by metallic-are welding, service experience having 
shown that, as the original mild steel face corroded, 
the joint efficiency was destroyed. The principle is 
obviously capable of considerable extension in favour- 
able conditions. Arc welding is particularly suitable 
for this class of work and, since electrodes are now 
available for depositing practically all of the com- 
mercial nickel-chromium-iron alloys, including the 
extremely heat-resistant materials of the “‘ Nichrome ” 
class, it is apparent that a wide range of experimental 
work is possible. In contrast with this, the use of the 
oxy-acetylene process for building-up internal-com- 
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bustion engine valve seats and faces with Stellite 
alloys may be mentioned. 

Welding of Non-ferrous Metals.—Less has been done 
in the direction of applying welding to non-ferrous 
metals than to steels; but some interesting examples 
of the flexibility of the process may be cited. Alu- 
minium castings, for example, are frequently repaired 
by both gas and are processes; and in both cases the 
adaptability of the 5 per cent. silicon alloy as weld 
metal is surprisingly widespread. It is now quite 
common to use metallic-are electrodes having a core 
wire of this composition for welding alloys as different 
as “ L5” (12-5 per cent. to 14-5 per cent. zinc) and 
* L33 ” (10 per cent. silicon). 

Of the copper-base alloys, both bronze and brass are 
frequently reclaimed by welding. With the oxy- 
acetylene welding process zine-bearing alloys, such as 
brass, are readily handled by maintaining an oxidising 
flame which prevents zinc volatilisation by the forma- 
tion of a skin of zinc oxide over the molten metal. It 
is impracticable, however, to use zinc-bearing alloys as 
core wires in metallic-arc electrodes. The opera- 
tion of the metallic-are process on brasses, with its 
attendant advantages where heavy masses of metal 
are to be dealt with, is made practicable by the fact 
that, with a bronze electrode having the correct make- 
up, @ satisfactory junction can be made between the 
tin-bearing weld metal and the zinc-bearing parent 
metal. This fact is made use of in the building-up of 
cavitation erosion in ship propeller blades. The nature 
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INTERNAL-COMBUSTION ENGINES. 

551,210. Producer-Gas Plant. W. Scott, of London. 
(1 Fig.) August 12, 1941.—The invention is an auto- 
matic starting engine running on producer gas, and is 
mainly designed to enable car engines to be started on 
gas so as to avoid the initial period of running on petrol. 
| The gas producer 1 is connected on the delivery side to 
j the intake of a suction fan 3 of low vacuum type if the 
producer gas is not drawn through filters. The connec- 
|tion with the fan is through a non-return valve 4 and 
just before the valve the connection is branched and a 








of oo — junction eee y = way joint is illus- | duct 5 leads through another non-return valve 6 to the 
a = rH 3, rer} ar 419, by ame “* ye e junction induction manifold of an internal-combustion engine. 

tween weld metal of approximately 5 per cent. tin | pe gas produced by the operation of the fan 3 is led 
content and parent metal containing about 35 per cent. 
~~ The ae of ee ouch ———_ ~~ | a restricted outlet to the atmosphere or to a gas receiver. 

= expect ie apprecess ome ve atilisation hac | The restriction is adjustable and provides a pressure In 
occurred, is evidence of the satisfactory nature of the| +). guct. A tapping is taken to « gas jet 10 which 
weld. The characteristic of this type of electrode is requives the uns So be of & Gentes stchaces Ratese 0 alll 
the aS of a phosphor-bronze core wire having ® ignite corresponding to the mixture required for running 
relatively high phosphorus content, together with a) ,)., engine. Above the gas jet is « sparking plug 11 


flux of an oxidising character, the latter feature favour- | connected to an induction coil with a contact breaker 13 


ing the suppression — —— and = former | on the spindle of the fan motor. The gas jet Game, on 
preventing undue oxidation of the bronze weld metal.|. .,. a eit 
esent experience has now shown that aluminium | — be Seiing ee a oo SS Sem eres 
bronze (90 per cent. copper; 10 per cent. aluminium) | | oj 

can be satisfactorily used on brass in the same way. 

Welding of Special Alloys.—In conclusion, it is inter- 
esting to refer to the special alloys which rely upon 
the hard carbides, borides, etc., of the heavier metals | 
for their unique properties. Here, to date, the oxy- | 
acetylene process holds the lead, as its special pro- | 
perties would lead one to expect. With the castable 
alloys, such as Stellite, metallic-arc welding is perfectly | 
practicable, and has been developed to the point where 
commercial electrodes are now available. Extreme 
hardness, demanding the application of the maximum 
quantity of the hard compound, as in the case of oil- 
well drills, for example, has not yet proved to be attain- 
able by the metallic-arc process, and the flexibility 
of the acetylene process allows the control of the appli- 
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from the delivery side of the fan through a duct 7 having 
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brake by a wedge movable in a direction at right ang! 
to the line of movement of the shoe ends. An object «' 
the invention is to provide brake actuating mechani« 
which is simple and economical to manufacture and i 
which thé wedge can be actuated by mechanical mea: 
without affecting the fluid-pressure actuation. The usu: 
stationary back plate of the brake is denoted by 10, ar 
11, 11 are the webs of two brake shoes mounted with 
the brake drum to have a limited circumferential mov 
ment. The housing assembly for the operating mec! 
anism consists of three parts: an inner member |! 
lying against the inner face of the back plate, a bod 
member 13 lying against the outer face of the back plat. 
and a cover member 14 containing the hydraulic actuating 
cylinder. The member 12 is located by a spigot plat: 
entering an opening in the back plate to which th: 
member 12 is secured by studs passing through the bac} 
plate and screwed into the member. The studs hav: 
outwardly extending stems passing through the bod, 
member 13 and the cover 14 which are secured in position 
by nuts on the outer ends of the stems. Mounted to slid 
in the member 12 in alignment with the shoe webs are 
two opposed tappets 17 of which the outer ends are slotte: 
to receive the shoe webs. The inner ends of the tappet+ 
extend into a bore of substantial diameter in the member 
12 having its axis at right angles to the back plate, the 
inner end of this bore being closed by a disc 19 locate: 
by a spring 20. At the inner end of each tappet there is 
a roller 21 which is partially housed in a slot in the tappet 
and has short trunnions engaging in semi-cylindrical! 
grooves in the end of the tappet on each side of the slot 
to take the thrust. A wedge 23, movable in a direction 
at right angles to the back plate, enters between the 
rollers for separating the tappets, the rollers engaging i! 
grooves in the inclined sides of the wedge to locate the 
| wedge against movement in a direction parallel to the 
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cation of these very refractory materials to a much 
more fusible parent metal, in a manner to which the 
direct metallic-are is much less suited. Considerable 
progress is now being made, however, with the develop- 
ment of the tubular welding rod, consisting of a metal 
tube rolled from strip and acting as a container for 
carbide and boride hard metal particles, as a metallic- 
arc electrode. 





CONTROL OF HanpD Toors.—Tool dealers established 
prior to August, 1939, who wish to apply for registration 
as merchants for the distribution of Lease-Lend band 


thermostat consisting of a bi-metallic strip 16 which is | back plate and at right angles to the axes of the tappets. 
spring mounted to permit of a quick snap action when | The wedge has an integral stem extending outwardly 


| the strip deflects under the heat of the flame. 
| thermostat strip is connected to the car battery 15 and 
|; makes contact with a pair of contacts 17, 18, one in 
|} series with the fan motor and induction coil and the 
} other with the relay 19 of an engine starter. In the 
iw cold” position of the thermostat the contact 17 is 
closed as shown. The two contacts are mounted on two 
ell pistons working ip cylinders connected by ducts 
with the induction manifold of the engine, the pistons 
being held in the “‘ out ” position by springs. <A vacuum 
chamber 28 between the cylinders and the induction 





This | 


tools under the Control of Hand Tools (No. 1) Order, manifold, with an adjustable valve 29, enables the time 
1942, should state the value of the hand-tool stocks | taken to withdraw the pistons to be controlled. In 
normally held on their trading premises, in addition to | operation, the gas producer | is lit and a main control 
the information already requested. Applications should | switch 31 in the circuit of the battery 15 is closed. The 
be made to the Director of Hand Tools (H.T. 2A), Minis- | fan motor starts up and sucks the fire until it produces 





try of Supply, “‘ Woodthorne,”’ Wergs-road, Tettenhall, 
Staffordshire. 


MINERS’ WELFARE NATIONAL SCHOLARSHIP SCHEME.— 
The Ministry of Fuel and Power announces that the 
Trustees of the Miners’ Welfare National Scholarship 
Scheme invite applications for a limited number of | 
university scholarships for award in 1944. There are, | 
in addition, a limited number of exhibitions available for | 
award to the most meritorious of the unsuccessful candi- 
dates for scholarships. Candidates must be either em- 
ployees in or about coal mines in Great Britain or the 
sons or daughters of such employees, and should not 
normally be less than 17 years of age on January 25, 
1944, though, in exceptional circumstances, applications 
will be considered from candidates under 17 but not 
below 164 years of age. Forms of application and 
further particulars may be obtained from the secretary 
of the Scheme, Ashley-court, Ashtead, Surrey. Appli- 
canta for forms, which must be completed and returned 
before January 25, 1944, must state whether they apply 
as miners or as the children of miners. Persons who 
come within both categories should apply as miners. | 








|@ free supply of gas. When the gas reaches the pre- 
determined richness it is ignited by the sparking plug 11 
and the thermostat operates so that the starter turns the 
engine over until it fires. As soon as the engine is 
| started, the depression in the induction manifold with- 
draws the pistons carrying the two contacts. The self- 
starter relay 19 is disconnected at the contact 18 and 
although the jet 10 has been extinguished owing to stop- 
ping of the fan, and the thermostat strip has consequently 
cooled and resumed its normal position, it is not able to 
close the contact 17 so that the fan is not started again. 
If the engine fails to start before the thermostat strip is 
cooled down, the contacts are not withdrawn and the 
contact 17 is closed again and the cycle repeated. The 
non-return valves 4, 6 prevent the engine or the fan 
from drawing undesired air into the gas system. 
(Accepted February 15, 1943.) 





MOTOR VEHICLES. 
552,174. Brake for Vehicles. Bendix, Limited, of 
Tyseley, and J. S. Irving, of Tyseley. (2 Figs.) October 
22, 1941.—This invention is a brake actuating mechanism, 


through the back plate and the body member 13, and 
this stem terminates in a part-spherical head 25 engaging 
with a part-spherical socket forming the end of an axial 
recess in the inner end of a piston 27 working in a fluid- 
pressure cylinder formed in the cover member 14 in axial 
alignment with the bore in the member 12. The piston 
27 is fitted with the usual cup leather packing and has an 
axial extension 30 of reduced diameter on its outer end 
which is adapted to abut against the outer end of the 
cylinder to form a limit stop for the outward movement 
of the piston. Fluid under pressure is fed to the outer 
end of the cylinder by a flexible pipe coupled to one of the 
unions 31, the other being closed by a removable plug for 
bleeding. When fluid under pressure is admitted to the 
cylinder, the piston is forced inwardly and forces the 
wedge 23 between the rollers 21 to separate the tappets 
which urge the shoes outwardly into engagement with the 
drum. When the pressure is released the return move- 
ments of the tappets, wedge and piston are effected by the 
usual return springs acting on the shoes. As the stem of 
the wedge has a rocking connection with the piston 
through the ball and socket, the wedge is free to move 
with the tappets in a circumferential direction to allow the 
shoes to take an abutment on fixed anchorages at either 
end according to the direction of rotation of the drum. For 
actuating the wedge mechanically, a forked arm 33 en- 
gages a shoulder on the stem of the wedge and is keyed on 
a shaft 35 rotatably mounted in the body member 13. 
One end of the shaft projects from the housing and a 
lever keyed on it is adapted to be connected by a rod, 
cable or other transmission member to a hand-brake 
lever. When the lever is moved angularly the arm 33 is 
rocked over to urge the wedge between and separate the 
tappets. When the wedge is actuated mechanically the 
piston 27 does not move, so that there is no tendency for 
air to be drawn into the fluid pressure system, the axial 
recess in the piston being sufficiently long to allow for the 
independent movement of the wedge stem without the 





of the type in which shoes are separated to apply the 





stem leaving the recess. (Accepted March 25, 1943.) 
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THE EFFICIENCIES OF 
COMBUSTION TURBINES. 


By Prorrssor 8. J. Davims, D.Sc. (Eng.), 
and M. I. Fawzi, Ph.D. 


(Concluded from page 403.) 


WHILE the comparison of the respective forms of 


the curves of output and efficiency is of interest, 
it may not be so important from the point of view 
of practical application as the differences of value 
and form revealed by the three pairs of curves plotted 
in Fig. 8, page 403, ante. The maximum values of 
efficiency, of curves A,, B, and C,, with increase 
of », and », from 0-8 to 0-85 to 0-9, increase from 


Fig.9. 


o- 





E 





to 11 
(9s8.«.) Pressure Ratio “EvararEc” 


0-12 to 0-184 to 0-268, respectively, the corre- 
sponding maximum outputs, of curves A,, B, and 
C,, being 20-8, 29-9, and 39-5 B.Th.U. per pound 
of air. Thus, even a slight increase in the equalised 
values of », and 9, brings about a marked improve- 
ment in overall efficiency and in output. It was con- 
venient to use equal values of », and »,, but in Fig. 9, 
plotted also from the data in Table I, page 402, anie, 
three curves of efficiency, D,, E, and F,, and three 
curves of output, D,, E, and F,, are shown, re- 
spectively, for three pairs of values of 4, and 7,, 
namely :—n, = n, = 0-85; n, = 0-9, 4, = 0°85; an 
7, = 0°85, 7, = 0-9. Comparison of the differ- 
ences between E,, E, and D,, D, with those between 
F,, F, and D,, D, enables conclusions to be drawn 
concerning the relative influence of separate in- 








It is seen that the influence of an increase of », 
on both these quantities is considerably greater 
than the corresponding influence of an equal 
increase of »,: the maximum efficiency is raised 
from 0-181 on curve D, to 0-233 on curve E, 
with increase of , from 0-85 to 0-9, a proportionate 
increase of 27-6 per cent., while the separate increase 
of », from 0-85 to 0-9 raises the maximum efficiency 
from 0-181 on curve D, to 0-212 on curve F,, a 
proportionate increase of 17-1 per cent. The pro- 
portionate improvements to maximum output are 
smaller, and are, respectively, 19-8 per cent. from 
curve D, to curve E,, and 12-4 per cent. from 
curve D, tocurve F,. So that, while the separate 
values of both », and 9, are vitally important, the 
returns, in improved output and economy, given for 


10. 


Ejjicioncy 


0-9 and T, = ey deg. F. abs., are also given. 
Some extremely interesting conclusions may now 
be drawn. 

The maximum values of the efficiency increase 
considerably with increased values of T,, the 
increment of i from curves H, to J,, 
for the increase of 100 deg. F. from 1,500 deg. to 
1,600 deg. F. abs., being 0-022, an improvement, 
under the given conditions, of 12 per cent. The 
actual increment of efficiency for the same incre- 
ment of temperature, however, decreases with 
increase of T,, the tage improvement natur- 
ally decreasing still faster, but within the range, 
under consideration an increase of T, is always 
worth while, in its influence in improving efficiency, 
provided the practical reliability of an installation 
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TABLE II. 

Tp deg. F. abs. 1,400 1,500 1,600 1,700 
3 — 3 at 
x . — Lb. = Lb. ° ay tb. . i Lb: 
of Air. of Air. of Air. of Air. 
2 0-1070 19-49 0-112 23-4 0-115 27-17 0-118 31-12 
3 0-146 23-3 0-157 29-2 0-165 35-13 0-171 41-18 
4 0-168 22-34 0-176 29-6 0-189 36-76 0-199 “4-1 
6 0-148 16-79 0-181 25-14 0-205 34-04 0-222 42-79 
8 0-092 8-41 0-156 18-34 0-197 28-27 0-224 38-29 
10 ns na 0-114 11-33 0-174 21-79 0-214 32-67 
me ~ a 5) oom 3-72 0-187 15-02 0-194 26-4 
i tae in a ra 1 a pia 0-127 13-95 

















@ certain improvement to , are considerably greater 
than those for an equal improvement to 7,. This 
is in agreement with the results given earlier, in 
the simplified treatment. 

So far, this analysis has been confined to cases 
in which T,, the maximum temperature of the 
gases, has been taken as 1,500 deg. F. abs. or 
1,040 deg. F. (560 deg. C.). The possible value of 
this temperature is a matter of overriding import- 
ance in practical applications. With a given 
material, the reduction of mechanical strength with 
rise of temperature must be taken into account, 
and a suitable compromise must be made, while 
the probable frequency of overhaul of the machine 
in practice will determine the risks to be accepted. 
Improvements in materials, leading to the possi- 
bility of raising the maximum temperature, will 
naturally widen the conditions of design. It is 
thus of interest and importance to examjne the 
influence of changes in T, on the overall efficiency 
and on the specific output. Table II gives the 
results of calculations made with 4, = 4, = 0-85, 


d| but with four values of T,, namely, 1,400, 1,500, 


1,600, and 1,700 deg. F. abs., while the values for 
efficiency and specific output from this table are 
plotted, as curves G,, H,, J,, K, and curves G,, 
H,, J,, Ky, respectively, in Fig. 10. For com- 





creases of », and », upon both efficiency and output. 





parison, the curves C, and C, in Fig. 8, for 7, = », = 


is not endangered. The increase of maximum 
specific output is relatively much more marked, and 
is from 23-3 on curve G, to 44-1 B.Th.U. per Ib. of 
air oncurve Kg, for the increase of T, from 1,400 deg. 
to 1,700 deg. F. abs., a percentage increase of 89. 
It is thus of vital importance to the weight, space, 
and probable cost of an installation, that the maxi- 
mum cycle temperature shall be as high as possible. 
In both Figs. 8 and 10, it is seen that, in order to 
take advantage of any improvement in maximum 
values, R, the ratio, must be suitably 
increased, while it is: always necessary, in deter- 
mining the most suitable value of R, to reach the 
best com ise for the conditions under which 
the installation is to work. Comparison of the 
pair of curves C, and C, from Fig. 8, for 7, = 9, = 
0-9 and T, = 1,500 deg. F. abs., with the four 
pairs of curves for 7, =, = 0-85 and various 
values of T, emphasises that, in order to obtain 
the best values of overall efficiency, 7, and 7, 
shall be as high as possible ; but the greatest values 
of specific output follow the employment of the 
highest possible maximum temperature. 

Since the diagram for the ideal cycle followed so 
far is the same as that for the Joule constant- 
pressure cycle, in which 7 increases steadily with 
increase of R, it may be surprising, at first, to find 





that all these curves for efficiency and output 
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reach maximum values with increase of R and then 
fall again to zero. An explanation of this result is to 
be found in Fig. 11, page 421, in which pressure ratios 
are plotted on a base of volumes for the ideal cycles 
forR = 4,8and10. As long as adiabatic conditions 
are adhered to for the compression and expansion 
stages, the areas on such a diagram may be used 
to calculate the work done. Thus FDA,E,, FDA,E, 
and FDA,E, represent the work done ideally in 
the compressor in the three cases. If », is the 
actual efficiency of the compressor, then the actual 


work done is greater in proportion to =. A, By, 


e 
A, B, and A, B, are the combustion stages in the 
three ideal cases, but the actual volumes and tem- 
peratures at the beginning of these stages will be 
greater than at A,, A, and Ay, respectively, on 
account of the energy lost due to the adiabatic 
efficiency of compression being less than 1-0, the 
corresponding points being shown at G,, G,, and 
G, for 7, = 0-85. But points B,, B,, and B, all 
lie on the isothermal for T, = 1,500 deg. F. abs., 
shown by a dotted line. The areas E, B,C, F, 
E, B,C, F and E, B,C, F, in which the curves 
B,C,, B,C,, and B,C, are adiabatics, represent 
the work done ideally in the turbine in the three 
cases, and these values are reduced in the actual 


. P q , . 
cases in proportion to 7 where », is the turbine 


efficiency. The corresponding actual values of 
turbine output and compressor work for the con- 
ditions that », = 9, = 0-85, and T, = 1,500 deg. 
F. abs., are given in B.Th.U. per pound of air on 
curves L, M, respectively, in Fig. 12, page 421, the 
differences between the ordinates on these curves 
giving the net output of the installation. Under these 
conditions of a constant maximum value of T,, the 
curve for turbine output has, at first, a greater slope 
than that for the compressor, but this slope is later 
decreased at a much faster rate and the curves 
eventually intersect at R = 13-1, when the output 
from the turbine is equal to the work done in the 
compressor. This value is, of course, the same as 
that in Fig. 8 at which the corresponding curve of 
net output, B,, intersects the base line. 

The energy to be supplied per pound of air is 
proportional to the increase of temperature from 
T, to T,, and a weight w Ib. of fuel must be supplied 
to give, by its combustion, the amount of energy. 
The value of w is thus closely proportional to 
(T, — T,), a very slight divergence from strict 
proportionality following changes in Cy. The 
values of w are plotted in curve N in Fig. 12, and, 
as was seen in Table I, these decrease with increase 
of R, as T, approaches T,, and have their smallest, 
though finite, values for those values of R, at which 
the net output becomes zero. Now output = 7 
(heat input) = » w (L.C.V. of fuel), and, if w were 
constant, variations in output and efficiency with 
change of R would be in constant ratio. It follows, 
therefore, from this progressive diminution of w 
as R increases, that the points of maximum effi- 
ciency on the curves of Fig. 8 always occur at a 
greater value of R than those giving the maximum 
values of net output. 

Efficiencies of Installations Utilising the Exhaust 
Heat from the Turbine.—Consideration of the values 
in Table I (page 402, ante) of the temperatures, T,,, 
of the exhaust gases after they have done work by 
expansion in the turbine, shows that, even in the 
cases in which the pressure ratios, and thus the 
ratios of expansion, in the turbine are highest, the 
quantity of heat available in the gases is appreciable. 
A discussion of certain possibilities of utilising this 
heat so as to improve the overall efficiency and 
output of an installation is thus very desirable. 
Three proposals for utilising this heat will be 
examined: (a) by interchanging the heat from the 
exhaust gases with the air supplied to the com- 
pressor, to preheat the supply, (6) by interchanging 
the exhaust heat with the air delivered from the 
compressor before this air passes to the combustion 
chamber, in order to reduce the heat required from 
the fuel, and (c) by passing the exhaust gases to an 
exhaust boiler in which steam is generated, which is 
applied to drive a turbine, the output from which is 
added to the net output from the combustion turbine 


proper. 


tages of the method used in boiler installations, of 
transferring heat from the hot uptake gases to the 
air supply to the fires, the air heater being a common 
component of modern boilers. It will later be seen, 
however, that the thermodynamic conditions are by 
no means as similar as they appear to be at first 
sight. In the combustion turbine, it will be assumed 
that the back pressure imposed on the exhaust gases 
of the turbine by the hydraulic resistance to flow 
through the heat interchanger may be neglected. 
Preheating the air supply to the compressor will 
thus influence : (1) the work done in the compressor, 
(2) the value of the temperature, T,, of the com- 
pressed air delivered by the compressor to the com- 
bustion chamber, (3) through the change of T,, and 
thus of (T, — T,), the quantity of fuel w lb. to 
be supplied per pound of air, and (4), through the 
change of w, the work done by expansion in the 
turbine, since this is proportional to (1+ w). It 
will be seen, however, that the percentage change of 
(1 + w) is very small and brings about only a very 
small reduction of the. turbine output. 

The net work of suction, compression and delivery 
of 1 Ib. of air adiabatically is : 


v(Cp — Cy) J 
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For a compression of which the adiabatic efficiency 
is 7,, this becomes 
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Thus, if changes of C, and y are neglected, the work 
done in the compressor varies directly as T,. Since 
the output of the turbine component is subjected to 
very small changes only, the net output of the in- 
stallation will thus suffer a reduction practically equal 
in magnitude to the increase in compressor work, the 
decrement varying directly with T,. In connection 
with T, and w, it will be recalled that the adiabatic 


1 
Cy .— .(T, — Tp) = Cp. 
Ne 


. T,-—T 
efficiency of the compressor, », a ey so that 
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an expression which is again in direct proportion 
to T,. The value of w is directly proportional to 
(T, — T,), so that, as T, is raised, w is reduced. 
The overall efficiency of the installation is propor- 
tional to the net output divided by w. There will, 
however, be slight deviations from these relation- 
ships, following the very slight changes of C, and y 
with change of temperature. 

In air heaters on boiler installations, it has been 
found possible, by contra-flow arrangements, to 
raise the temperature of the air to a value only some 
120 deg. F. below that of the highest or supply 
temperature of the uptake gases. Using the same 
methods in combustion turbines, it would be possible 
to raise the temperature of the air supply to the 
compressor over comparable ranges. Calculations 
were made on this basis for the assumed conditions, 
Ne = 2, = 0-85, T, = 1,500 deg. F. abs., and R = 4, 
the changes in C, and y being taken into account, 
and the results are illustrated in Fig. 13, opposite. 
Five curves are plotted on a base of T,,, from 525 deg. 
F. abs. to 750 deg. F. abs. ; curve A shows the varia- 
tion of net output, B and C, the values of T, and 
T, respectively, D, those of w, while curve E gives 
the variation of overall efficiency. 

It is seen that both output and overall efficiency 
diminish rapidly as T,, is raised, and both become 
zero when the value of T,, is 738 deg. F. abs. The 
fuel supplied, w lb. per pound of air, falls off steadily, 
but its rate of diminution is not sufficient to prevent 
a rapid fall of efficiency right from the beginning, a 
rate of fall which increases with increase of T,. So 
that the conclusion is at once reached that this 
method, which, on the analogy of the steam boiler, 
appeared promising, leads only to a steady and rapid 
worsening of performance, as regards both output 


Method (5) heating the compressed air, is clear!, 
very restricted in its application since, under ti. 
most favourable practical conditions, a differen 
of temperature of 120 deg. F. must be allowed for 
between the initial value for the exhaust gases an: 
the highest value it is possible for the compresse<! 
air to attain. It must be also borne in mind in th: 
design of the interchanger that the heat is to b: 
transferred from the exhaust gases, of much lowe: 
density than that of air under ordinary atmospheri: 
conditions, to the compressed air, of much greate1 
density than before compression. In Fig. 14, opposite, 
curves G and H, giving the values respectively ot 
T, and T,, are plotted on a base of R, with effici- 
encies 4, = 9, = 0°85. The dotted curve K, 
plotted 120 deg. F. below and parallel to H, shows 
the limiting values to which the temperatures of 
the compressed air may be raised. A second dotted 
curve, F, plotted 120 deg. F. above and parallel to G, 
gives the practical limits of the temperatures of the 
exhaust gases after heat interchange by contra-flow. 
Curve K shows that the highest practicable value 
of R at which heat-interchange may actually take 
place, at its intersection with G, is 5-2, and that the 
process is not worth while for values of R greater 
than 4. At this value, the temperature may be 
raised from T,, equal to 831-9 deg. F. abs., to a 
temperature, T,, at entry to the combustion cham- 
ber, equal to 979-2 deg. F. abs., so that (T, — T,), 
which now determines the value of w, is decreased 
from (1,500 — 831-9) = 668-1, where T, and T, 
coincide, to 520-8 deg. F.; the corresponding 
change of w is from 0-00917 lb. to 0-00717 Ib. per 
pound of air. The work of compression of the 
installation is unaffected, but the output of the 
turbine component is reduced in direct proportion 
as (1 + w) is decreased, and this decrease will lead 
to a greater proportionate reduction in the net 
output of the installation. This rate of reduction 
of output, however, is actually so low in relation 
to the reduction of w that the efficiency is raised 
from 0-177 to 0-221, an increase of 24-8 per cent. 
of 0-177. This was a very interesting result, and 
the next step was to investigate the effect of an 
increase in the component efficiencies of the com- 
pressor and of the turbine, with the same value of 
R= 4. Calculations were accordingly made using 
the values 7, = 4, = 0-9. Under these conditions, 
T, may be raised from the value T, equal to 
814-9 deg. to 956-1 deg. F. abs., and, again with a 
very slight falling off of output, w is reduced from 
0-00940 Ib. to 0-00748 Ib. per pound of air. Asa 
result of the interchange, it was found that the 
overall efficiency is raised from 0-229 to 0-287, an 
increase of 25-3 per cent. of 0-229. 

The results of the calculations with these two sets 
of conditions are plotted in Fig. 15, opposite, in which 
O, and O, give the net output, curves Y, and Y,, the 
overall efficiency, and curves W, and W,, the weight 
of fuel in pound per pound of air, the suffix 1 refer- 
ring to the calculations with 7, = 7, = 0-85 and 
the suffix 2 to those with 7, = 9, = 0-9; the base 
is T, in deg. F. abs. Since w is directly proportional 
to (T, — T,), curves W, and W, coincide over a 
part of their lengths. Curves 0, and 0, demon- ° 
strate that the falling off of output is slight, while 
Y, and Y,, the ordinates of which depend on out- 
put divided by w, illustrate the marked increase 
of overall efficiency following the raising of T, 
by interchange of heat. Two similar sets of calcu- 
lations were next made for R = 3, with 7, = % = 
0-85 and », = 7, = 0-9, respectively, and the re- 
sults are plotted in Fig. 16, opposite. Curves O, and 
O, show the output, curves W, and W,, the weight 
of fuel, and curves Y, and Y,, the efficiency, the 
suffix 3 referring to the calculations with 7, = 7, = 
0-85 and the suffix 4 to those with 7, = 7, = 0-9. 
The calculated points only from curves Y, of 
Fig. 15 are included for comparison, and indicate 
that the slopes of Y, and Y, do not differ greatly 
from those of Y, and Y,. With the lower pressure 
ratio, R= 3, the range of heat interchange is 
naturally greater, and the efficiency actually attains 
the very high value of 0-31, the increase from 0-197 
representing an improvement of 52-3 per cent. 

The results plotted in Figs. 15 and 16, show that 
method (5) is of considerable importance in improv- 
ing the efficiency of installations. It is not applic- 








Method (a) suggests itself from the known advan- 





and overall efficiency. 





able to medium- and high-pressure ratios, and the 


















Nov. 26, 1943. 


ENGINEERING. 





423 











THE 


EFFICIENCIES 


7——0-20 








: 

















+ -+- ee | —_—— 4 








Temperature...Deg.F. Abs. 





to 
ST eo 
| 
y 4 600 
C i wr "oun 




















a 











































































































= 
ke 00440-04 
706 726 746 4166 
TaBLe ILI. 
R = 3. 4. 3. 4. 6. 
| 
Ne = 1. 0-85. 0-85. 0-9 0-9 0-9 
Method (ce). 
Heat to steam, 
- B.Th.U. per Ib. | 80-55 
| of air Se ae 64-44 | 76-14 | 61-2 37-08 
4 . q Air, Ib. per Ib of| 13-79 
ae Ly P 5 4 steam Se be 17-24 | 14-59 | 18-16 | 29-97 
O-44-— == - = Percentage im-| 
ee 4 ~ provement to ef- 
O-12}16- 7 | ™==h0 ficiency and output} 31-8 | 25-1 | 23-6 | 17-97 | 11-2 
i” j 1 Efficiency .. ..| 0-207 | 0-221 | 0-243 | 0-27 0-297 
ow Ty ‘| Specific output, 
0-08-10 4 Oo B.Th.U. per Ib. of 
8300 3276 «68650 B75 900 22s 900 609 air ~ ‘ 38-48 | 37-04 | 45-97 | 46-36 | 42-25 
(s:63c) T,-- Deg.F. . —— ————— 
relative improvement is much greater, under the|__ Method (6). 
7 . . : Efficiency .. ..| 0-252 | 0-221 | 0-316 | 0-293 a 
conditions assumed in these calculations, with| specific output, 
R = 3 than with R = 4. In fact, 0-310, the value St per lb. of rn peg es 
of the efficiency with R= 3 and », = 9, = 0-9 : $ es . ; : | rs 


is much higher than any values to be found in 
Table I, which covers wide ranges of R. Like 
those of Figs. 15 and 16, of course, the values in 
the table are limited to those cases in which T,, 
the temperature of the combustion gases supplied 
to the turbine component, is 1,500 deg. F. abs. 
The best value in the table is 0-268 for R= 8 
and », = 7,= 0-9, and for this case the specific 
output is 33-32 B.Th.U. per pound of air, which is 
actually less than the value 36-44 B.Th.U. per 
pound of air, in Fig. 16, corresponding to the value 
of efficiency, 0-310. Consideration of Table I and 
Figs. 15 and 16 enables certain conclusions concern- 
ing efficiency to be reached; in cases where sim- 
plicity is a dominant condition, the pressure ratio 
should be raised to that value giving best efficiency 
with the actual values of », and »,, respectively ; 
where complication of the installation may be 
accepted, provided the returns in efficiency justify 
it, heat interchange as in method (6) if the pressure 
ratio chosen be in the region of 3, leads to enormous 
increases in efficiency. In cases where efficient 
utilisation of the heat of the fuel is so important 
that greater complications may be accepted, one 
further matter may be mentioned. In the four 
examples of Figs. 15 and 16, the temperatures of 
the exhaust gases after leaving the interchanger 
are, respectively, for R = 3, not lower than 878-5 
deg. and 865-5 deg. F. abs., or 418-5 deg. and 
405-5 deg. F., and, for R = 4, 951-9 deg. and 
934-9 deg. F. abs., or 491-9 deg. and 474-9 deg. F., 
the lower values of each pair corresponding to the 
higher values of 7, and y,. These temperatures 
represent an additional heat potential which could 
be applied usefully in certain classes of installation. 
Method (b) thus provides important advantages in 
, connection with efficiency, but has no influence in 
raising the net output of an installation and, in the 








cases studied, involves a very slight lowering of the 
output. 

Method (c) introduces still further complication 
of the installation : in this method, it will be recalled, 
as much as practicable of the heat of the exhaust 
gases is given up, in an exhaust boiler, to steam 
being generated under pressure; the heat in the 
steam is then used, through the medium of a steam 
turbine, to perform useful work which is added to 
that performed in the turbine component of the 
combustion turbine. It has been seen that the 
exhaust gases from the turbine possess considerable 
internal or intrinsic energy, but it is impossible to 
convert this heat directly into work in the absence 
of a region of lower pressure than that of the atmo- 
spheric pressure into which exhaust is taking place. 
By this method, however, in which steam is em- 
ployed as a secondary working substance, this 
desirable conversion of heat to work becomes 
possible. In order to examine this case, it becomes 
necessary to make certain assumptions concerning 
the pressure and temperature at which steam is 
generated. The steam will be taken as at 30 lb. 
per sq. in. abs. (or 15-3 Ib. per sq. in. gauge) and 
dry saturated, so that its temperature is 250 deg. F. 
The final temperature of the exhaust gases leaving 
the boiler is taken as 350 deg. F. These values are 
approximately those from an actual case.* A 
vacuum of 28 in. of mercury, giving a backpressure 
of about 1 lb. per square inch absolute, and a feed- 
water temperature of 86 deg. F., are assumed. An 
efficiency of the exhaust boiler of 0-9, as measured 
by the proportion borne by the heat gained by the 
steam to that lost by the gases, and an overall 
efficiency ratio, from heat to work, in the steam 








* See Gregson: Proc. I. Mech. E., 1928, vol. I, page 190. 
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turbine including the auxiliaries, of 0-6, are taken 
as safe values. On this basis a typical example 
will be calculated, taking R = 4, and again with 
Ne = 14 = 0°85. 

As regards the performance of the turbine and 


| compressor components of the combustion turbine, 


these remain unchanged and any power generated 
by the steam turbine merely goes to increase the 
net output of the installation; similarly, the heat 
it is necessary to supply in the combustion chamber, 
and therefore the fuel in lb. per pound of air, 
remain unchanged. The principal calculations are 
thus concerned with the influence of the additional 
power developed in the steam turbine upon the net 
output and upon the overall efficiency of the installa- 
tion. A further matter which enters incidentally 
into the calculations is the weight of air supplied 
to the compressor in order to produce 1 Ib. of steam. 

With R = 4, T,, is 1,099-2 deg. F. abs., or 639-2 
deg. F., so that the fall of temperature of the gases 
in the boiler is from 639-2 deg. to 350 deg. F., the 
heat given up per pound of gas over this range 
being 72-3 B.Th.U. But (1 + w) is 1-0092 lb., and 
the heat given up per pound of air supplied to the 
compressor is thus 71-6 B.Th.U. With a boiler 
efficiency of 0-9, the heat supplied to the steam is 
64-4 B.Th.U. per pound of compressed air. Th 
heat to be supplied per pound of steam is 1,111-5 
B.Th.U., so that the combustion gases from about 
17-24 lb. of compressed air are necessary to produce 
1 lb. of steam. In the steam cycle, the adiabatic 
heat drop is 214 B.Th.U., so that, with the assumed 
overall efficiency ratio of 0-6, the net heat developed 
by the steam turbine in the form of work is 128-4 
128-4 og 
17-24 
B.Th.U. of work per pound of compressed air. 
This will lead to an increase of the specific output 
per pound of air from 29-6 to (29-6 + 7-44) = 
37-04 B.Th.U., an increase of 25-1 per cent. on 29-6. 
Since the fuel expended is unchanged, the per- 
centage increase of overall efficiency will be the 
same, and in this case the efficiency will be raised 
from 0-177 to 0-221. These results show con- 
siderable improvement to both output and efficiency, 
and the case for R = 3 with y, = 9, = 0°85 was 
next calculated. 

It is probable, however, that a method involving 
such a degree of complication in the installation 
would be employed only in cases where high outputs 
are demanded, and since, in these, careful design 
would be justified, it appeared desirable to examine 
the results of applying the method in examples in 
which », =, = 0-9. Three values of R have 
been considered, namely, R = 3, 4, and 6, and the 
results with these higher component efficiencies, 
and those for R = 3 and 4 and 9, = 7, = 0°85 
are given in Table IIT, on this page. For comparison, 


B.Th.U. per pound of steam, or 
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the best values of overall efficiency and specific 
output resulting from method (5) are also given. 

It is interesting to compare these values with 
those given in the late Professor Stodola’s report 
on a test* of a 4,000-kW unit, with no utilisation 
of the exhaust heat. This test gave, at full load, a 
net output of 4,184-3 kW at an overall efficiency of 
0-1802. The pressure ratio in the compressor was 
4-38, and in the turbine was 4-27; the adiabatic 


efficiency of the compressor, based on temperatures, | 


was 0-866, while that of the turbine, from the 
actual power ratios, was 0-888. By applying 
method (c), improvement to both output and 
efficiency should safely be 20 per cent.; so that, 
with no additional expenditure in fuel, an additional 
power of 837 kW could be developed in the steam 
turbine. But considerable complication of the 
installation would have to be accepted. If method 
(6) were adopted, there would be no increase in 
output, but an overall thermal efficiency of at least 
0-24 should be realised and the fuel consumption 
correspondingly reduced from 4,338 Ib. to 3,250 Ib. 
per hour. If the machine were designed for a 
pressure ratio of approximately 3, and method (6) 
were adopted, there would be a slight reduction in 
output, but the efficiency could reasonably be 
expected to exceed 0-27, an improvement which 
would bring down the fuel consumption to 2,890 lb. 
per hour, that is, 0-667 Ib. per kilowatt-hour, or 
0-496 lb. per brake horse-power hour. 
improvements in efficiency are obtained with rela- 
tively little complication of the installation. 

The evolution of prime movers has reached an 
interesting stage. It was seen earlier in this article 
that a comparatively small improvement in the 
strength of metals capable’ of retaining their strength 
at high temperatures, permitting an increase of 
only 100 deg. F. in the maximum working tempera- 
ture, would lead to considerable increases in the 
output and efficiency of combustion turbine installa- 
tions. Already, in the light of the foregoing calcu- 
lations, based on the assumption of a maximum 
working temperature which has been proved possible 
in practice, the combustion turbine is shown to be 
capable of meeting successfully the charge of a low 
thermal efficiency. Its virtues of a uniform torque 
and smooth running are obvious, and engineers 
await with lively ‘interest the further practical 
development of this interesting machine. 





SCIENTIFIC RESEARCH IN 
AUSTRALIA. 


(Concluded from page 404.) 


A RANGE of research into various practical aspects 
of wear includes an investigation of the nature of 
the lubrication between the piston rings and cylinder 
wall of a running engine. An electrical method of 
detecting even momentary breakdown of the oil 
film has helped to reveal that the transition between 
the fluid and the boundary types of lubrication may 
be sudden, besides being very sensitive to small 
changes in the viscosity and temperature of the oil, 
or in the working conditions of the engine. Also 
bearing on the same problem is a systematic series 
of measurements of the inherent wear-resisting 
properties of various steels and cast irons used for 
the manufacture of aircraft cylinders and piston 
rings. The work has disclosed some influences of 
structure and of defective characteristics in certain 
steels on their wearing properties, at the same time 
confirming that useful information regarding the 
mechanism and extent of wear under service con- 
ditions can be obtained by studying the contours 
of the worn surfaces and the distortion of the material 
immediately underlying the worn areas. For the 
latter part of the investigation, the technique 
favoured is to examine microscopically a section cut 
at a very oblique angle to the surface, so that the 
resulting contour is magnified about tenfold. The 
results already obtained provide strong evidence that 
@ minute local welding of the surfaces can occur 
during the sliding of metals. Miscellaneous work 
in progress as a direct result of the war-time require- 
ments of the Australian Services includes problems 





These | 


| concerning the friction and wear properties of brake 
linings, the performance of ball and roller bearings, 
the physical and chemical examination of lubricants 
for control purposes, and, finally, a considerable 
investigation into the nature of the contact between 
colliding surfaces, with particular reference to the 
mechanism whereby explosives can be detonated 


by impact and friction. 


construction on an extensive scale. 


properties of the seasoned timber. 


ture is reduced ; 
ciably. 


can be readily bent, and the development of appro- 
priate techniques for bending and subsequent fabri- 
cation, present many points of interest. 
is also making substantial contributions to the 
successful extension of veneering and plywood 


utilisation of organic adhesives and impregnating 
substances; in which connection the development 
of a plywood cement from rennet caseine, which is 


noteworthy. 

The connection between the utilisation of wood 
and synthetic-resin products is reflected in the 
Industrial Chemistry Division’s researches, where 


the needs of structural woodwork. An important 
development is the use (now being experimentally 
investigated for resin production) of furfurol, which 
can be made relatively simply from waste materials, 
such as oat hulls, bagasse and flax shives, plenti- 
fully available in Australia. Other organic research 
is concerned with ethylene and its derivates, while 
inorganic studies are being made of bauxite, as 
regards its suitability for the manufacture of 
alumina, and of foundry sands, with special reference 
to grading and testing for the production of cores 
and moulds for alloy castings. Attention is being 
given to modern methods of testing sands, and to 
the standardisation of sieving practice. 

The items of research briefly noted in the fore- 
going paragraphs, and selected for their close 
association with one or another aspect of engineering, 
actually account for only a small proportion of the 


far the greater volume of work is concerned, in 
varying degrees of directness, with industries 
dependent on Australia’s animal and vegetable 
resources. Few of these departments of research, 
however, are without some bearing on mechanical 
technology ; it is of interest to record, for example, 
that scientific methods are being actively applied 
to the production of flax and other industrial 
fibres, and to the cultivation of native and exotic 
rubber plants, among which guayule—Mexican 
rubber—has prospered notably since its intro- 
duction in 1931. Much attention is being given to 
the diseases of plants, the control of weeds, and the 
destruction of insect pests both in stored products 
and in crops and animals. Studies of the health and 
nutrition of animals have revealed unsuspected 








effects of the mineral contents or deficiencies of the 
soil in different localities, in which connection a 
method of detecting small amounts of copper in 
soils by observing the spore colour of the fungus 
Aspergillus niger has been successfully used. Many 





* ENGINEBRING, vol. 149, page 1 (1940). 


of the varied investigations concerned with soil 


The study of Australian timbers with a view to 
their more extensive use for munitions of war 
occupies an important and often predominant place 
in all aspects of research concerned with forest 
products. Experiments are in progress, for example, 
in connection with the manufacture of rifle furniture, 
battery separators, pontoons, folding boats, and 
boxes of many kinds; as well as, of course, aircraft 
For all such 
applications, kiln drying requires to be scienti- 
fically controlled at all stages, and investigations 
are being made to ascertain the effects of drying 
temperatures upon the mechanical and physical 
As regards the 
subsequent effects of temperatures imposed in 
service, either at great altitudes or in hot atmo- 
spheres, it has been established that practically all 
strength properties of timber increase as tempera- 
in some instances, very appre- 
Research into damping capacity, which 
bears importantly on the successful use of wood for 
aircraft parts subject to vibration, has been carried 
out for resin-impregnated, as well as untreated, 
forms of wood ; while the selection of timbers which 


Research 
manufacture in Australia, and an increasing amount | 


of attention is being given to the manufacture and | 


available as a surplus from the plastics industry, is | 


the study of plastics is at present closely related to 


activities controlled by the Research Council. By | 


characteristics and irrigation problems are in abvy- 
ance during the war, their place being taken by the 
more urgent tasks of aerodrome construction, and 
the testing of soils to appraise their properties as 
subgrades for constructional purposes and their 
suitability for making soil-cement ; the cultivation 
of special crops, including drug plants; and the 
utilisation of home-produced substitutes for ma- 
terials, normally imported, used in the dried-fruits 
industry. Drug manufacture on a commercial 
scale is one of the results of research, associated 
with Australian fisheries, into the preparation of 
agar and carrageen from seaweeds; while the 
treatments of fish to yield vitamin oils, and of fish 
offal to produce poultry and stock food, have been 
notably successful on an experimental scale. 

Research on the preservation of food is also 
proceeding along specialised directions, to meet the 
urgencies of war, among which is the difficult pro- 
blem of preparing foodstuffs so that they may keep 
good for long periods at temperatures ranging up 
to sub-tropical. In the dehydration of eggs, meat 
and vegetables, bacteriological control of pre- 
cleaning methods and machines assumes great 
importance since, in the case of dried eggs, for 
example, high initial quality leaves the product 
practically unchanged after six months at 68 deg. F., 
and still edible after ten months’ storage in air or 
nitrogen ; whereas poor-quality samples deteriorate 
appreciably in four months at 68 deg. F., and 
deteriorate more rapidly than those of fine quality 
when stored in temperatures above 85 deg. F. 
Dried meat, controlled as regards fat content, has 
remained palatable after storage at 98 deg. F. for 
four to six months, the best results being obtained 
| with samples packed in nitrogen or compressed into 
blocks. 

In the case of fruit, some remarkable prolongations 
of unrefrigerated-storage life have been achieved by 
placing a thin protective film of oil or wax on the 
skin. By a process suggested by Tomkins of the 
Low Temperature Research Station at Cambridge, 
the fresh ripe fruit is dipped in a solution of castor 
oil and dewaxed shellac in alcohol. Alternatively, 
water-base emulsions of oil or wax have been used, 
which, when finely dispersed, give a bright clear 
film; but they are slow-drying and can be satis- 
factorily used only in packing sheds equipped with 
a dipping tank and a hot-air drying tunnel. Fruit 
treated with skin coatings retains its freshness, 
flavour and colour and can be stored at tempera- 
tures above the range at which low-temperature 
disorders develop. Extensive experiments to ascer- 
tain the effects of many film ingredients on apples, 
pears and oranges are in hand. Spectacular 
increases in the cold-storage (at 32 deg. F.) life of 
peaches have been achieved by previously holding 
the fruit at 60 deg. F. for three days. Even more 
interesting to the British public at the present time 
are the successful results obtained from full-scale 
experiments in shipments of packaged boneless 
beef, for which 30 per cent. to 40 per cent. saving 
of space is achieved as compared with quarter beef ; 
and in the preparation of pure butterfat, which, in 
sealed cans, has been kept at room temperature for 
12 months without deterioration. Commercial 
plants capable of treating over 100 tons of butter 
a week are already in operation, and a trial ship- 
ment to Britain travelled well as unrefrigerated 
cargo. The fat can be reconstituted to butter by 
re-emulsification and churning, or by methods 
normally employed in margarine factories. Blocks 
of compressed whole-milk powder, when adequately 
| wrapped, have also kept satisfactorily for six months 
under atmospheric conditions, and this commodity 
also is being shipped on an experimental scale to 
Britain. In general connection with the canning 
industry, it is of interest to note that experiments, 
to counter the tin shortage, are proceeding with 
containers coated with lacquer, beeswax, or tin 
electrolytically deposited as a much thinner film 
than is attainable by hot-dipping. 

A concluding word may be said concerning the 
Research Council’s information service, which must 
be more than ordinarily valuable to young industries 
growing in circumstances where access to current 
technical literature may be unusually difficult. The 
service includes a library, eopying equipment, and 








a trained staff by whom data are compiled and 
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summarised for the benefit of the various technical 
divisions of the main research organisation, or exist- 
ing information is supplied to industrial bodies in 
the form of answers to specific inquiries. The pre- 
paration of abstracts of current technical literature, 
and the distribution of the Council’s publications, are 
also among the regular activities of the information 
service. The range of subjects covered by inquiries 
from all these sources is far wider, of course, than 
that of the experimental researches actually in 
progress. From the standpoint of the industries 
ind Government departments of Australia, as well 
as that of the general public, the Information Section 
is thus of special importance in war time, and its 
rapid growth is evidence of the extent to which its 
services are appreciated. 





NOTES ON NEW BOOKS. 


in Introduction to Concrete Work. By H. L. Curpe. 
London: Concrete Publications, Limited. [Price 
ls. 6d.] 

(ae war-time influx of unskilled labour into industry, 

and, perhaps the fact that so many potential authors of 

the more erudite type of text-book are too fully occupied 


| 


navigation and the elements of meteorology are included, 
and the chapter on navigation is supported by one on 
mathematics which starts with decimals and vulgar 
fractions. A short chapter on gliding describes various 
methods of launching, and the means by which the 
experienced pilot can remain in the air for long periods 
by an intelligent use of air currents. This book is 
plentifully illustrated throughout by well-prepared 
diagrams, the value of which would have been greatly in- 
creased had more care been taken to arrange them in close 
relation to the relevant text. In the main, the general 
purpose of the book is achieved, and many details of 
interest are introduced, such as the use of Stellite seat- 
ing surfaces for engine valves, and the i ious method 
of cooling an engine valve by ing the hollow 
stem with m ic sodium, which melts under working 
conditions and surges up and down inside the stem, 
transferring heat from the head to the stem. The 
quality of the writing however is not uniform ; some of 
the descriptions of aircraft instruments are by no means 
clear, and there is someslackness throughout in the use 
of scientific language, while occasionally technical terms 
are used without explanation. The main ground for 
criticism, however, is that in this manual, purporting to 
cover the ground of an air training course, there is no 
information about astronomical methods of naviga- 
tion, no aids to the recognition of the major constella- 





to undertake labours of this kind, seems to have 
increased greatly the proportion of ‘‘ elementary ” and 
‘ introductory " works now being produced by tech- 
nical publishers. There would be no cause for com- 
plaint in this industrious reploughing of old ground if 
all of these primers for the much-addressed apprentice, | 
trainee and technical-school student were as clearly and | 
compactly written, as aptly illustrated, and as moder- 
ately priced as this pocket-size manual in which Mr. | 


Childe has condensed the essential elements of concrete 
He declares that it ‘‘is intended to be | 
nothing more than an introduction to the principles | 


construction. 


and practice "’ of this branch of civil engineering, and, 
to the extent that it does not deal at all with design, 
this limitation has not been exceeded; but the book 
should be of interest to many more than the “ builders, 
clerks of works, foremen and older students ” who, he 
hopes, may also find it useful. The reader who has 
thoroughly absorbed its contents should be well pre- 
pared to study the more abstruse treatises recom- 
mended in the bibliography and, whether he proceeds 
to these higher levels or not, he will have nothing to 
unlearn when dealing with those who have done so. 





Submarine Alone. By Gupert Hackrortu-Jones. 
London: Hodder and Stoughton, Limited. [Price 
7a. 6d. net.) 

Ir is rarely that works of fiction are referred to in ENnaI- 
NEERING, though the amount of technical detail, rea] or 
alleged, in many such books of the present day rather 
suggests that a little informed criticism might make for a 
higher standard of accuracy in this respect. There is no 
occasion, however, to question the correctness of any of 
the submarine technicalese or ‘‘ atmosphere ’’ portrayed 
in this book, as the author is a naval officer of consider- 
able experience in that field—and, incidentally, in 
other fields, on which he has contributed on occasion to 
Enotneertnc. The adventures of H.M. submarine 
Steadfast are certainly no more far-fetched in character 
than many of the incidents that have actually befallen 
submarines in the present war; and if the propeller 
repair undertaken on the beach of an island in the | 
Indian Ocean bas not quite the same ring of authen- | 
ticity, we are prepared to admit that there is a wide | 
gulf between improbability and impossibility. There | 
are other points at which the critical reader may become | 
more so—for example, the shipyard which built a 
submarine for the Royal Navy out of “ a dirty heap of 
old iron” (page 8) would not stay long on the Ad- 
miralty List; but the book will while away a train 
journey pleasantly enough, which is more than can be 
said of many more pretentious volumes. It is a pity 
that the author has been so badly served by his: proof 
readers. 


Air Training Manual. By Herpert MoKay and 
Others. London: Odhams Press, Limited. [Price 
7s. 6d. net.) 





tions, — yy the special instruments used, and 
nothing in mathematics section to prepare the 
reader for the reduction of observations. 





Yesterday's Impossibilities. By HamisH MacHuts- 


DEAN. Milngavie, Dumbartonshire: Fraser Edward 
and Company. [Price 3s.] 
Mr. Hamish MacHuispgan has a “ M ": the 


true and exact value of a is 3-1416—just that !—and 
the mathematicians, whether by ignorance or intent, 
are blind leaders of the blind. He shows calculations 
which all lead up to the figure series 31416, or its fourth 
part, 7854; he even, as extra proof, in one calculation 
brings out the figure series backward. Addition of a 
1, or, in another case, {, makes it rather easier to secure 
| these coincidences, and we to observe that, 
| more than once, he multiplies an equation throughout 
| by a factor and implies that the result is a new demon- 
| stration of coincidence. But, in spite of his ingenuity, 
all he demonstrates is the curious values of the number 
31416, and he does not prove its identity with 7. We 
are then given geometrical constructions for squaring 
the circle, trisecting any angle, and finding o/ 2; and 
there is a vague discourse which suggests that the 
value of 1? is 2. The arguments are very badly drafted, 
so much so that they become wearisome, and we are 
left to wonder whether this vagueness is due to in- 
competence or design. Mr. MacHuisdean’s self- 
assurance is immense and he never boggles at diffi- 
culties ; for instance, he asserts that 1-33 equals four- 
thirds and that 0-666 = 0-664924, for no other appa- 
rent reason than that it suits him to have it so. He 
writes “‘ we can knock off small fractions from any 
quantity attached to or mixed up with the pi-ratio, 
but we cannot take anything off multiples of 7. It has 
finality and quanta . . . Are the physicists listening ? ” 
We cannot say, but we doubt whether they would 
find the statement illuminating, and they might query 
the plural ; neither are they very likely to be interested 
in a geometrical construction which shows that the 
mass of the hydrogen proton is 1847 times that of its 
electron. If, however, our author has to take off 7 or 
any other amount to suit later research, we do not 
think it will worry him. He has already added ‘on 
convenient bits, and, anyhow, seven is a magic number : 
so are they all, all magic numbers. That is just it: 
Mr. MacHuisdean has heard of Plato, but we venture 











|to think that Plato would scarcely approve of Mr. 


MacHuisdean as a disciple. Having gone so far, we 
expected to find reference to the Pyramids, but must 
admit some surprise at finding the Garden of Eden, 
Babylon, Stonehenge, Carthage, London and Glasgow 
all dragged in to show, by their relative distances from 
one another, etc., the 31416 figure series. This part is 
so involved that it is beyond criticism. If we are to 
assume that it is a leg pull—and there is that possi- 
bility—we deprecate references which imply that the 
figures have their origin in Divine guidance. The 
discourse is addressed to ‘“ Smith Minor,” who plays 
the part of a very mute Dr. Watson, and it is dedicated 
to him and to “ The Raveng around the Salt Tower.” 





Tis volume sets out to provide a complete course of 
instruction for members of the Air Training Corps and 
those about to join this organisation. It is therefore 
intended mainly for readers with little or no knowledge 
of engineering, and much of it is of a very elementary 
character. Chapters are devoted to the properties of 
materials used in the construction of airframes and to 
the principles underlying such construction; aero 
engines and their accessories; the basic principles of 
aircraft instruments; the elements of electricity, air- 
craft wireless equipment, and other electrical appa- 


Could they be vocal, we imagine that all to whom it is 
dedicated would vehemently exclaim ‘* Nevermore.” 





THE INSTITUTION OF CIVIL ENGINEERS.—Candidates de- 
siring to enter for Section B of the April, 1944, associate- 
membership examination of the Institution of Civil 
Engineers are reminded that they must notify the Secre- 
tary of the Institution, not later than January 10, 
indicating the Group and the subjects for which they 








ratus such, for example, as bomb-release gear. Aerial 


wish to enter. 


PEACE RIVER BRIDGE ON THE 
ALASKAN INTERNATIONAL 
HIGHWAY. 


In the article describing the construction of the 
Alaskan International Highway, which appeared in 
these columns earlier in the year, it was mentioned 
that a contract had been let for the construction of a 
bridge over the Peace River. This is one of the most 
important crossings on the route, and is situated in 
British Columbia, 37 miles north of Dawson Creek, the 
southern terminus of the road. Its position is shown in 
the map of the Highway given in Fig. 1. The bridge 
was constructed and erected by the John A. Roebling’s 
Sons Company, of Trenton, N.J., U.S.A., and has now 
been completed. The foundations were constructed by 
the Dufferin Paving Company, Toronto, Canada. The 
design and building of the bridge were under the direct 
supervision of the United States Public Roads Adminis- 
tration, for whom Mr. T. H. MacDonald was com- 
missioner. 

The new bridge is of the suspension type with a 
930 ft. centre span and 465 ft. side spans. The two 
towers carrying the bridge stand in the river. The 
photograph of the completed bridge reproduced in 
Fig. 1, on page 430, clearly shows the arrangement. 
At the shore end of each side span, between the cable 
bents and the anchorages, there is a 135 ft. deck 
truss span, one of which can be seen in Fig. 1. The 
total overall length of the bridge is 2,130 ft. and it 
provides a 24-ft. clear roadway. There is nothing of 
unusual technical importance in the bridge itself, but 
both the speed with which it was built and the con- 
structional methods adopted are of interest. 

An account of the building of the bridge, contributed 
by Mr. Raymond Archibald, the principal structural 
engineer of the Public Roads Administration, ap- 
peared in the issue for August 5 of our contemporary 
the Engineering News-Record. The circumstances 
in which the Alaskan Highway was constructed 
required that it should be put into use immediately 
it was capable of carrying traffic and many features 
of its permanent equipment were missing when it was 
opened. Peace River is crossed by a temporary timber 
trestle bridge, but it was realised from the first that a 
structure of this type in this particular situation might 
have to be replaced three or four times a year, When 
the Peace River freezes every winter the ice attains a 
thickness of 4 ft., and when it breaks up pieces as large 
as 700 ft. by 2,000 ft. are released. These conditions 
dictated the adoption of a single span across the main 
channel, and, moreover, precluded the use of falsework 
for erection. 

As will be seen from Fig. 1, the only construction 
actually in the river are the piers of the main towers 
and these were laid in the winter when the river was 
frozen over. Construction was started in December, 
1942, and continued throughout the severe winter 
weather with temperatures sometimes as low as 40 deg. 
below zero Fahr., work being carried on from the 
surface of the ice. Excavation for the foundations of 
the main piers was carried out through the ice to a 
depth of 50 ft. below water level. The subsoil is a shale 
formation. Cofferdams of steel sheet piling were built 
round the foundations, the concrete being placed in 
the dry. This work was continued even in the most 
severe weather, and to expedite matters two sets of 
plant were used and the two foundations constructed 
simultaneously. Each main pier contains about 4,000 
cubic yards of concrete. 

When the piers were completed, the bridge towers 
were erected on them, ae still being carried out 
from the surface of the ice. The steelwork sections 
were handled by an erection tower ing a jib at 
the top and mounted on skids, so that it could be moved 
on theice. It is shown on the left in Fig. 2, on page 430, 
lifting a section of one of the bridge towers. The jib 
could not be slewed and the erection tower had to be 
skidded on the ice to bring it into the required position. 
When carrying a load the tower was secured from over- 
turning by guy ropes. The jib could lift to a height 
of 250 ft., which was ample for the work in hand, as 
the top of the bridge towers is 196 ft. above the piers. 
The south tower was erected first, the work being com- 
pleted in 3} days; the erection tower was then pulled 
across the river on the ice and used to erect the north 
tower, the time occupied being 4 days. This was com- 
pleted on April 9 and the ice broke up between April 13 
and 15, so that there was but little time to spare; the 
erection tower and its gear, however, had been taken 
ashore before the ice failed. Fig. 3, on page 430, shows 
the erection tower being dismantled. 

The bridge cables, which are 30 ft. apart, each con- 
sists of twenty 2y4-in. diameter strands spaced 4 in. 
centre to centre. e anchorages were proceeded with 
during the building of the towers and the concrete work 
was finished and the anchor steel in place when the 
stringing of the cables was begun. h anchorage 
contains about 7,500 cubic yards of concrete poured in 
the form of cells, which were afterwards filled with 
gravel. This enabled the necessary anchorage weight 
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to be obtained with the minimum of concrete. The 
arrangement consists of large segmented blocks, keyed 
and interlocked. A view of the north anchorage under 
construction is given in Fig. 4, on page 430. In con- 
clusion, it should be mentioned that the illustrations 
for this article were prepared from photographs supplied 
by the Public Roads Administration and the Federal 
Works Agency. 





THE SALT-SPRAY CORROSION TEST. 


Tue advantages and limitations of the well-known 
salt-spray corrosion test, which consists in exposing 
metal specimens to a “fog ’’ or mist formed by atomising 
a solution of common salt in water, are discussed in 
some detail in a paper, entitled ‘‘ Use and Misuse of 
the Salt-Spray Test as Applied to Electrodeposited 
Metallic Finishes,” presented at the last annual meeting 
of the American Society for Testing Materials, by Mr. 
C. H. Sample, a member of the technical staff of the 
Bell Telephone Laboratories, Incorporated, New York. 


The author states that prior to the outbreak of the | 


present war, the advantages and shortcomings of the 
test were being investigated and its usefulness extended 
where this could be demonstrated to be justified. While 


the test gained many supporters, there was also con- | 
siderable opposition to it, largely on account of the | 


prevailing lack of uniformity in its operation and the 


general failure to control certain important variables | 


associated with its use. The relatively rapid conversion 
of industry in the United States to war production and 
the consequent application of numerous Government 


specifications embodying salt-spray test requirements, | 


has resulted in an increased adoption of the test, the 
merit of which, in the considered opinion of many 
investigators, has been by no means definitely estab- 
lished. The incorporation of the test into two of the 
Association’s tentative specifications covering nickel- 
chromium and copper-nickel-chromium coatings on 
steel and zinc, respectively, however, is evidence that 
the test is considered to be of value for controlling the 
quality of these coatings. 

Other things being equal, it is stated to be obvious 
that the greater the potential difference’ between the 
eoating and the basis metal, in the particular environ- 
ment within the salt-spray chamber, the greater will 
be the corrosive action at the site of a discontinuity. 
Conversely, as the potentials of the two metals approach 
each other, the action within the chamber will decrease, 
and the test will cease to perform its function when the 
potential difference is reversed. When the potentials 
are identical, only relatively large discontinuities will 
be revealed. In the case of zinc coatings, the relation 
between the thickness of the coating and its life under 
the salt spray appears to be a straight-line function. 
On the other hand, this does not appear to be the case 
when cadmium coatings are tested. 
test can also be used to inveetigate possible deleterious 
effects of coupling dissimilar metals and the effective- 
ness of electrodeposited coatings in minimising such 
action. It may, moreover, prove of use for assessing 
the corrodibility of the coating itself. 

The author emphasises that he does not wish to con- 
vey the impression that the test is standardised or 
performed in the same manner by all investigators. 
On the contrary, wide variations exist. The concen- 
trations of the solutions employed range from natural 
and synthetic sea water to saturated sodium-chloride 
solutions. Temperatures of operation vary from un- 
controlled ‘‘ room temperature” to 150 deg. F. The 
air pressures for atomising the solutions vary from 
8 lb. to 80 Ib. per square inch, and the sizes of the test 
chambers range from a few cubic feet to the dimensions 
ofasmallroom. The specimens are placed at all angles 
from the horizontal to the vertical and the exposure 
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V-BELT SPEED-CHANGE GEAR. 


THE speed-change gear illustrated in Figs. 1 and 2, 
on this page, known us the “ N xnd B”’ speed-change 
power unit, has been developed by Messrs. Newey 
Engineering Company, Limited, Beck Works, Brook- 
street, Nottingham, as an alternative to the sliding- 
gear speed-change gearbox for use with light machine 
tools, etc. It is claimed that the employment of 
a short V-belt for transmission provides a speed- 
change unit low in capital cost, quiet in action, with 
negligible oil consumption, and safe in use, the last- 
mentioned characteristic resulting from the fact that 
if the driven machine stalls, the belt would slip, or, at 
the worst break. The speed changes can be made while 
| the unit is running. As will be realised from both 
| illustrations, the speed changes are obtained by shifting 
|the belt from one pair of grooves, in the driving 
and driven pulleys respectively, to’ an adjoining 
| pair, this movement altering the ratio of the pulle 
| diameters on the two shafts. The unit illustrated wi 
| transmit up to 2 h.p., and has six speed changes. 
| The driving shaft, at the bottom, if run at a constant 
| speed of 2,000 r.p.m., will give speeds to the driven 
shaft, at the top, of 500 r.p.m., 750 r.p.m., 886 r.p.m., 


times range from 1 hour to 500 hours. It is felt, there- |} 1,129 r.p.m., 1,538 r.p.m., or 2,000 r.p.m., according 
fore, that great stress must be laid on the fact that | to which pair of grooves the belt is running on. Other 


the salt-spray test merely indicates the behaviour of | 


coatings and materials when exposed to the conditions 
within the test chamber and that any correlation of 
this behaviour with service performance can only be | 
established with certainty by an actual test of each 
combination. The author points out that there is an 
apparent lack of such data, particularly in regard to | 
electrodeposited coatings intended for indoor use. 

In his conclusions, the author states that the salt- 
spray test cannot be recommended as a quality test for 
electro-negative or anodic coatings. When thoroughly 
standardised and properly conducted it is useful in 
evaluating the degree of porosity of electro-positive or 
cathodic types of coatings. The time required for the 
“ first rust ” to appear is not considered as important | 
as the appearance of the coating after a given length of 
time in the salt-spray. In a final summing up, it is 
emphasised that the lack of experimental data correlat- 
ing the salt-spray and service behaviour of the wide 
variety of coating and base metal combinations would 
indicate that, except for revealing particularly inferior | 


ratios can be provided, and there may be more or less 
than six speed changes if required. The unit is avail- 
able in other sizes transmitting up to 7 h.p. 

The change from one speed to another is effected 
by guiding the belt through a diagonal passage in 
the walls of the grooves, these passages being clearl 
shown in Fig. 2. They are also distinguishable, though 
not so readily, in Fig. 1, but it should be remarked that 
the lop-sided effect given by them to the pulleys in 
this illustration is apparent and not actuai, the, peri- 
pheries of the groove walls being, of course, circular. 
The actual contact of the belt, as with all V-belts, is at 
the sides of the grooves and not on the bottom, so that 
the transfer of the belt from one pair of grooves to 


MESSRS. NEWEY ENGINEERING COMPANY, 





another is easily effected. The pulley diameters are 
proportioned so that the belt length is constant for all 
six pairs of grooves. The belt is endless, so that there 
are no projections which might interfere with its transfer 
from one groove to another. The belt is guided 
between the pulleys on both strands, by the rollers, 
readily distinguishable in Fig. 1, the rollers being 
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=== 28 
as the directions in which the two halves of the belt 
| run are, of course, opposite. The small grooved pulley 
|} seen in the centre of the saddle in Fig. 2 is a jockey 
| pulley for keeping the belt at the desired tension. 
The saddle is traversed along the diagonal slide bars 
by means of a roller chain, the ends of which are 
attached to it, as shown in Fig. 2, and the centre part, 
after passing over guide sprockets, meshes with a 
central sprocket wheel, jockey sprockets being provided 
to ensure effective contact. The central sprocket is 
fitted with a crank handle, seen in Fig. 1, and the 
handle is moved over a quadrant with six locking 
positions to rotate the wheel and traverse the saddle 
as required, thus transferring the belt from one pair 
of grooves to the other. It is stated that the belt is 
not subjected to undue wear by the speed-change 
movement when the unit is running. The jockey 
| pulley in the saddle is spring-loaded, so that any differ- 
| ence in tension during the change-over is automatically 
|compensated for. The spring-loading device, more- 
| over, tends to lengthen the life of the belt by preventing 
| excessive stress when the machine is started up. The 
| belt is made of cotton fabric with a rubber core of 

square cross-section, this form of core not having the 
| tendency to cause the belt to roll which exists with a 
| core of circular section. 


The construction of the unit 
enables a new belt to be fitted easily. 


The shafts 
are mounted in self-aligning double-row ball bearings, 
| sealed so that only a small amount of lubricant is 
| required. The overall dimensions of the unit illus- 
trated are : height 1 ft. 9 in., width 10} in., and depth 
from front to back, 8 in. The light-weight construc- 
tion of the frame will be evident from the illustrations. 











THe Late Mr. C. RICHARDSON.—We note with regret 
the death of Mr. Cecil Richardson, which took place on 
November 15. Mr. Richardson, who was 63 years of 
age, was a director and the secretary of Messrs. Fredk. 
Braby and Company, Limited, Fitzroy Works, Euston- 
road, London, N.W.1. He joined the firm on August 2, 
1898, and was appointed secretary on July 1, 1917, in 
succession to the late Mr. Walter Braby, who then took 
up the position of chairman of the company. On the 
death of his father, Mr. J. E. Richardson, in 1928, Mr. 
Cecil Richardson took over the additional duties of 
accountant, which he held until October, 1937, when 
Mr. A. G. Purves, the present holder of this position, 
assumed office. Mr. Richardson, who had been a member 


deposits, the test does not merit its current extensive | carried on a saddle sliding on diagonal bars attached | of the board since October, 1928, was a Fellow of the 
use in specifications. 





' to the main frame. Each roller is divided longitudinally, | Chartered Institute of Secretaries. 
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LOCOMOTIVE CONVERSION ON THE L.N.E.R. 


MR. E. THOMPSON, 0.B.E., CHIEF MECHANICAL ENGINEER. 
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LOCOMOTIVE CONVERSION ON 


THE L.N.E.R. 


THE accompanying Figs. 1, 2 and 3 illustrate a some- 
what unusual locomotive conversion recently under- 
taken by the London and North Eastern Railway, by 
which a three-cylinder express passenger engine of the 
P.2 type, with the Mikado (2-8-2) wheel arrangement, 
has been altered to a Pacific (4-6-2) to make it more 
suitable for extensive use on the much-curving lines 
of the railway company’s Scottish Area. Figs. 1 and 
2 show the locomotive, No. 2005, as it is now, and 
Fig. 3, as it was before conversion. 

As originally built in 1936, the engine had a rigid 
wheelbase of 19 ft. 6 in., which has now been reduced 
to 13 ft. 0 in. The diameters of the wheels remain 
unaltered, these being 6 ft. 2 in. for the drivers, 
3 ft. 2 in. for the bogie wheels, and 4 ft. 2 in. for the 
tender wheels. As many as possible of the original 
parts have been used, including the outside coupling 
and connecting rods and the outside details of the 
motion; but the 2:1 lever gear to the inside valve 
has been removed and a separate Walschaerts gear 
fitted to operate the valve of this cylinder. The new 


| front-end support for the boiler. 





inside motion plate which this involves forms also the | 





It is of welded con- 
struction, thus avoiding the provision of any new 
cast-steel frame stays. The main drive has been 
divided between the leading wheels, driven by the 
inside cylinder, and the second pair of coupled wheels, 
on which the outside cylinders drive. The cylinders 
have been reduced in diameter from 21 in. to 20 in., 
but the stroke, of 26 in., is unaltered. The standard 
form of built-up crank axle has been retained, in 
which the balance weights are formed by extensions 
of the crank webs, and the additional eccentric, for the 
inside cylinder, is fitted on this axle. It has a throw 
of 44 in. The exhaust from the outside cylinders is 
taken outside the main frames to the inside cylinder 
casting, and a double blast-pipe and chimney is pro- 
vided, as in the case of the other 2-8-2 engines working 
on the Scottish part of the L.N.E.R. system. To 
straighten the steam pipes, the boiler barrel has been 
shortened, the length between tube plates being now 
17 ft. 0 in. instead of 18 ft. 11? in. The maximum 
diameter of the boiler, 6 ft. 5 in., remains as before, 
as does the number of tubes ; but the working pressure 
has been increased from 220 lb. to 225 Ib. per square 
inch. The firebox heating surface is not affected by 
the conversion, remaining at 237 sq. ft., but the heating 








| surface of the 5}-in. superheater flue tubes is reduced, 


in consequence of the shortening of the barrel, from 
1,122-8 sq. ft. to 1,004-5 sq. ft., and that of the 2}-in. 
small tubes from 1,354-2 sq. ft. to 1,211-57 sq. ft. 
The area of the superheater is correspondingly reduced 
from 776-5 sq. ft. to 679-67 sq. ft., and the total 
heating surface from 3,490-5 sq. ft. to 3,132-74 sq. ft. 
The tractive effort, at 85 per cent. of the boiler pressure, 
formerly 43,452 lb., is now 40,318 lb., and the adhesive 
factor becomes 3-67 instead of 4-06, the weight of 
the engine in working order being now 101 tons 10 cwt. 
instead of 107 tons 3 ewt. The weight of the tender 
is unaltered, being 60 tons 7 cwt. when fully loaded. 
The new four-wheeled bogie which takes the place 
of the former two-wheeled pony truck and the leading 
pair of coupled wheels is of the side-support type, the 
weight of the main frame being taken through spherical 
surfaces on to bronze slippers. The horns, stays, and 
central control parts are all welded. The centre line 
of the bronze slippers is in line with the main bogie 
frame, and the side control is by means of helical 
springs, which give an initial control load of 2 tons. 
The maximum translation of the bogie is 4 in. on 
either side of the centre line of the engine. In the 
original engine, the front end was spliced to the main 
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frame, so that only this front portion needed replace- | 
ment to meet the new design; the frame has been | 
retained without alteration from a point immediately | 
behind the original leading coupled wheels. The | 
alterations in axle loadings resulting from the con- | 
version can be seen by a comparison of Figs. 2 and 3. 
Engine No. 2005 is now in service in the Scottish Area 
and is understood to be performing very satisfactorily. 
In due course, the other five locomotives of this type 
will be similarly converted. 





INSTITUTION ELECTIONS. 


InstrruTiION oF ELEorricaL ENGINBERS. 

Associate to Associate Member.—Joseph Vincent 
Beaumont, Sutton Coldfield, Birmingham ; Benjamin 
Henry J. Berryman, Huddersfield ; Ralph Eric Bristow, 
Guildford ; William Flett, Edinburgh ; Herbert Edgar 
B. Hartley, Caloutta; Albert Edward Heap, Rossen- 
dale, Lancs.; Frank Hopewell, Coventry; Gilbert 
Oliver James, Swansea; David Miller, Harrogate ; 
Wilfred Moody, Shipley; Bernard Heath O’Brien, 
London, 8.E.21 ; Randolph Tom Parry, London, N.8 ; 
Gerald Jeffrey Poole, London, W.13; Richard James 
Rance, Marlborough, Wilts. ; William John Salisbury, 
Birmingham; William George Thomas, Sheffield ; | 
George Albert Thompson, Darlington ; John Frederick | 
Watson, Onchan, I.o.M.; Robert George Widgery, | 
Dover. 

Graduate to Associate Member.—Captain Staley | 
Foster Adcock, R.E., Birmingham; Elec. Lieut. 
Arthur Frederick W. Apps, R.N.V.R.; William Eli} 
Arnold, Frome, Somerset; Harold Watts Bahnas, | 
M.Sc. (Eng.), Great Malvern, Worcs. ; Matthew William | 
Baker, M.Eng., Staveley, Chesterfield; John Edward 
Q. Barford, B.A., London, W.2; Donald Laurence | 
Bates, Rugby; Arthur Ernest Beach, Southampton ; | 
Walter William R. Beer, Penrith, Cumberland | 
Frederick Ithell Bennett, Cardiff; John Norris Biggs, | 
Bradford ; Sam Bolshaw, Teddington ; Hugh Brennan, | 
B.Sc. (Eng.), Gateshead; John Harold 8. Broad, | 
Dorking ; Eric Broadbent, Huddersfield ; Alfred Owen | 
Bruty, Greystones, Co. Wicklow, Eire ; Angus Cameron 
Calvert, Manchester; Thomas William Cash, North- 
wich ; Alexander David Chisholm, Lyndhurst, Hants ; 
Arthur Chorlton, Banstead, Surrey ; Geoffrey Christy, | 
B.Sc. (Eng.), Chelmsford. 








INSTITUTION OF STRUCTURAL ENGINEERS. 


Graduate to Associate Member.—Wilfred Henry 
Booker, London ; John Masham Bramfit, Manchester ; 


BRITISH STANDARD 
SPECIFICATIONS. 
Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 


| Copies are obtainable from the Publications Depart- 


ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Steel Wire Ropes for Kite Balloons.—An addendum 
slip to specification No. 3 W.6, covering flexible steel 
wire ropes for kite-balloon cables, has just been issued. 
The slip provides for an additional size of flexible cable 
having a minimum breaking load of 1 ton. The dia- 
meter of the rope is ye 0-155 in., and its 
weight 38 Ib. per 1,000 ft. Copies of the addendum slip, 
the reference number of which is P.D. 159, may be 
obtained on application to the Institution, enclosing a 
stamped addressed envelope. 

Aluminium-Alloy Sheets and Coils.—Amendment 
slips have been issued in connection with B.S. specifica- 
tions No. 5 L.3-1939, covering aluminium-alloy sheets 
and coils for aireraft purposes and Nos. 2. L.38-1939 
and L.47-1940, dealing with aluminium-coated alu- 
minium-alloy sheets and coils. The purpose of these 
amendments is to cover the supply of sheets and coils 
in the as-rolled condition for subsequent bending and 
forming operations. Copies of the slips, which bear 
reference numbers P.D. 160, 161 and 162, respectively, 
may be obtained on application to the Institution, 
enclosing a stamped addressed envelope. 

Synthetic-Resin Bonded Paper Sheets.—For some 
years there have been two separate specifications for 
synthetic-resin bonded paper sheets for electrical 
purposes, namely, B.S. Nos. 316 and 547. These two 
specifications have now been amalgamated in B.S. No. 
1137-1943, which relates to sheets for use as electrical 
insulation at power frequencies. Separate proposals 
are in preparation for a revised specification for syn- 
thetic-resin bonded paper tubes and, in the meantime, 
B.S. No. 316 is still. 
specification is based on technical data supplied by 
the British Electrical and Allied Industries Research 
Association, and with the object of reducing the amount 
of testing required to a minimum, the publication has 
been divided into mandatory and optional clauses, the 
former being limited to the tests necessary for the 
rejection of inferior material. [Price 2s., postage 
included.] 

Terne-Plate.—A new specification, B.S. No. 8.T.A. 23, 


Metals, Ministry of Supply. It covers terne-plate of a 


1 applicable to tubes. The new | 


PERSONAL. 


The successor of Mr. P. J. Roprnson, 0.B.E., M.Eng 
M.1.Mech.E., M.I.E.E., city electrical engineer, Liverpo: 
Corporation Electric Supply, whose approaching retir 
ment was announced on page 128, ante, is Mr. J. Ecce. 
B.Se., M.I.E.E., A.M.1.Mech.E., who succeeded Mr: 
EpWIN SEppoN, M.I.E.E., M.I.Mech.E., as engineer an 
manager of the Edinburgh Corporation Electric Supply 
in 1940. 

Mr. Henry Kirk has retired from the board of Messr 
Thos. W. Ward, Limited, Albion Works, Savile-street 
Sheffield. Mr. Kirk joined the staff of the firm in 1890 
became a local director in 1912, and a director in 1919 

Mr. A. G. H1eGrns, M.Sc., has been appointed assistant 
secretary of the Institution of Gas Engineers. 

Mr. I. C. FLOWER has resigned his position as a directu: 
of Messrs. Specialloid, Limited, Friern Park, London 
N.12. 

Mr. J. K. Peppercorn, a Deputy Regional Controlle: 
of Factory and Storage Premises in the London ani 
South-East Region, has been appointed Deputy Storagr 
Controller in succession to the late Mr. Harpy 
WIGGLESworTH. Mr. A. C. Troms, hitherto Deputy) 
Regional Controller in the North Midland Region, has bee» 
transferred to the London and South- East Region. 

Mr. W. H. FRASER has been elected a director of The 
Shotts Iron Company, Limited, coal and ironmasters and 
ironfounders, Shotts, Lanarkshire. 





Mr. T. L. Bonstow, honorary secretary of the Councu 
| OF BRITISH MANUFACTURERS OF PETROLEUM EQUIPMENT, 
informs us that the offices of the Council have been 
removed to 40, Palace Chambers, Bridge-street, West 
minster, London, 8.W.1. 


LirutT-CoL. EpGaR Pam, O.B.E., A.R.S.M., deputy 
| delegate director of the Mond Nickel Company, Limited, 
has been elected President of the Institution of Mining 
}and Metallurgy for the session 1944-45. 
| Mr. F. E. 8. Beavan, D.S.O., M.I.N.A., general mana- 
ger of the Mountstuart Dry Docks Company, Limited. 
and its associated companies, has been elected President 
/of the Shipbuilding Employers’ Federation for the 
| ensuing year, in succession to Mr. Louis V. Dun Lop, of 
| Messrs. Harland and Wolff, Limited, Govan. Mr. J. 
| Ramsay GEBBIE, A.R.T.C., B.Sc., M.I.N.A., managing 
| director of Wm. Doxford and Sons, Limited, already a 
vice-president, thus becomes senior vice-president. MR 
| T. Morison, M.I.N.A., a director of Swan, Hunter, and 





| relating to terne-plate, has been issued by the Institu- Wigham Richardson, Limited, and Mr. G. BaRRIE, 
| tion for the Superintendent, Technical Application of | M-I.N.A., managing director of Messrs. Barclay, Curle 


} and Company, Limited, have also been appointed vice- 


quality suitable for use in cases in which soldering | presidents. Mr. C. W. Moss, manager of the Barrow-in- 


Robert Clouston Brown, Billingham-on-Tees; Eric | properties superior to those of ordinary terne-plate | Furness shipyard of Messrs. Vickers-Armstrongs Limited, 


Robert Edgar Catchpole, ‘Wembley; William Dunlop | 


are essential. The specification contains clauses relating | has been elected chairman of the Conference and Works 


Christie, West Bromwich; Leonard William Elliott, | to the quality of the basis mild-steel sheet, the alloy | Board, and Mr. A. AIKMAN, M.I.N.A., managing director 
London; Earl Miners Harvey, Plymstock, Devon ; | to be used for the coating, the thickness of the coating, |of the Grangemouth Dockyard Company, Limited, vice- 
Ernest Heaton, Watford ; Ivor Norman Jones, Roath, | and the procedure to be adopted for sampling and | chairman. 

Cardiff ; George Alfred Macdonald, Liverpool ; James | testing the deposited metals. Detailed particulars of | 
Dunphy Partridge, Kilwinning, Ayrshire; James| the laboratory analytical methods to be employed for 


Jeavons Robson, Middlesbrough; Kshitindra Nath Sen, | determining the lead and the tin in the coating are 


Leeds; Frank William Turner, Orpington, Kent;| included. [Price 6d. net. Twelv : : 
Frederick Walkden, Sale, Cheshire. 3d. a Bi. | eee ee 


InstrruTe OF Marine ENGINEERS. 


Member.—Robert Francis Allen, Manchester; Alex- 
ander Brown Edmond, London; Eng.-Lieut. Cyril 
Llewellyn Evans, 8.A.N.F., Cape Town, South Africa ; 
Harry Godfree, London; Alewyn Morgan Jones, 
Warlingham ; Alexander Kari, Newcastle-upon-Tyne ; | 
Horace Noel Morgan, Welling, Kent ; Theodore Hugh | 
Noel, Port Elizabeth, South Africa ; Lieut. (E.) William 
Arthur Richardson, E.M.S., Cobh, Co. Cork, Eire; | 
David Gilbert Rorison, Haifa, Palestine; Patrick | 
Sheils, Wexford, Eire; Lt.-Commdr. (E.) Francis 
Leslie Tewkesbury, R.N.; John Thomas, London ; 
Thomas Harry Verrill Walker, Nottingham; Harold 
Norman Elliott Whiteside, Glasgow; Isaac Lewis 


| 





Williams, Portmadoc, N. Wales; Harry Graham Wood, | Frontiers in Chemistry. Volume II. The Chemical 


South Shields. 
Associate to Member.—Lieut. (E.) Gilbert Armstrong 
Kerr, R.N.R., London. 


Associate Member.—Lieut. (E.) James Skirving 
Pratt, M.A., R.N.; John Smith, Ashton-under-Lyne. 





Kun Dryine or TIMBER.—With a view to promoting 
maximum efficiency in the kiln drying of timber, arrange- 
ments have been made between the Forest Products 
Research Laboratory, Princes Risborough, and the 
Timber Control for a qualified specialist officer of the 


Laboratory to visit owners of timber-drying kilns and to | The Iron and Steel Institute. Special Report No. 29. 


advise them and their operators. The visits will be 
without charge to the kiln owner and requests for such 
visits should be addressed to the Ministry of Supply, 
Timber Control Department, Branch 111/6, Clifton 
Down Hotel, Bristol, 8. Preference will be given to 
owners experiencing special difficulties, provided the 
necessary details are submitted. 





Handbook of Engineering Plastics. A Reference Book 








BOOKS RECEIVED. 


Ministry of Supply. Welding Memorandum No. 4B. 
Memorandum on Projection Welding. London: Ad- 
visory Service on Welding, Department of the Director- 
General of Scientific Research and Development, 
Ministry of Supply, Berkeley-court, Glentworth-street, 
N.W.1. [Gratis.] 

The Forest Research Institute, Dehra Dun, India. Indian 
Forest Records. Utilisation (New Series). Volume 3, 
No. 1. Note on Timber Roof Trusses with Solid Wood 
Disc Dowel Joints. By V. D. Limaye. Dehra Dun, 
U.P., India: The Utilisation Officer, Forest Research 
Institute. [Price 6 annas or 9d.] 


Background for Engine Research. Edited by R. E. 
BurRK and OLIVER GrumMiTT. Published under the 
auspices of the Western Reserve University, United 
States. New York: Interscience Publishers, Incor- 
porated, 215, Fourth-avenue. [Price 3-50 dols.)} 
London: Imperia Booksellers, 1, Bloomsbury-street, 
W©.1. 


for Engineers and Others Interested in Plastics as 
Applied in the Engineering and Allied Industries. By 
D. WARBURTON Brown. London: George Newnes, 
Limited, Tower House, Southampton-street, Strand, 
W.C.2. [Price 178. 6d. net.) 


Review of the Work of the Joint Research Committees 
1924-1943 of The Iron and Steel Institute and the British 
Iron and Steel Federation. Reporting to the Iron and 
Steel Industrial Research Council. London: Offices 
of the Institute, 4, Grosvenor-gardens, Westminster, 
S.W.1. [Price 10s. (58. to members of the Iron and 


At the request of his firm, the Minister of Supply has 
| released Mr. PETER BOULTON from his appointment as 
honorary adviser to the Director of Hand Tools in the 
Agricultural and Heavy Edge-Tool Section. 

Mr. G. E. BEHARRELL has been appointed joint manag- 
ing director of the Dunlop Rubber Company, Limited. 
He has latterly been resident director at Birmingham and 
vice-chairman of the Dunlop Rim and Wheel Company, 
Limited. Mr. H. L. KEnwarp, director of general sales 
for the tyre division, has now been appointed a director 
of the company. He is chairman of the Tyre Manufac- 
turers’ Conference. 

PROFESSOR THOMAS HENRY HAVELOCK, M.A., D.Sc., 
F.R.S., has been elected an honorary member of the 
Institution of Naval Architects in recognition of his work 
on hydrodynamics and its application to ship wave 
resistance. 

Lorp Hywnpiey, G.B.E., who has been Controller 
General of the Ministry of Fuel and Power since its incep- 
tion, has resigned this position for personal reasons, but 
has been requested to remain in office until the end of 
the year. 





VENEER JOINING: ERRATUM.—We regret that in a 
paragraph on veneer joining appearing on page 384, ante, 
the address of Messrs. Aero Research, Limited, was 
inadvertently given at Duxford, Notts. It should have 
been Duxford, Cambridge. 





RETURNS OF METAL FURNITURE.—The Board of 
Trade have issued an Order (S.R. & O. 1943, No. 1513, 
price id.), requiring persons who have been licensed by 
the Board to supply metal furniture of their own manu- 
facture, to complete a form of return M.F./1. This will 
show, among other data, the value of the metal furniture 
manufactured and supplied during the year August 1, 
1942, to July 31, 1943. Firms who have not received a 
form should apply to the Chief Accountant, Board of 
Trade (Miscellaneous Section), North Gate, Prince Albert- 





Steel Institute). ) 





road, London, N.W.8. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Sheffield steel and engineering works 
are fully employed. There are ample supplies of raw 
materials, except ferro-alloys, the use of which is 
restricted, but the Mediterranean area has been providing 
ores and alloys which are much needed for the steel 
trades. Steelmakers are getting more hematite iron 
than formerly, but would be glad of a much larger 
tonnage. Colliery engineers are giving attention to the 
provision of power-loading machinery to work in the 
thin seams. The American type of power-loaders, now 
at work, are suitable for the thick seams of this area, 
but there are numerous thin seams for which they cannot 
be employed. A British power-loading machine has been 
designed in the Durham coalfield to work in seams 
down to 15 in. in thickness, and is now working in a 22-in. 
seam. One of the busiest sections of industry, which has 
had no slack period since the outbreak of war, is that 
producing engineers’ small tools. The capacity for the 
manufacture of such tools was never so great in Sheffield 
as it is at the present time. Before the war, engineers’ 
toolmakers with works in other areas deemed it advisable 
to transfer their works to Sheffield, whence they obtained 
all their steel, and this movement greatly increased the 
tool manufacturing capacity in Sheffield. Modern 
factories and plant are playing an important part in the 
equipment of engineering works and war factories; they 
have several months’ work on their books, and the flow 
of orders is increasing. 

South Yorkshire Coal Trade.—Supplies of coal have 
been reduced by the dispute at Hatfield Main. Other 
pits have worked fairly well, and in spite of minor 
disputes there has been no serious diminution of output. 
It is necessary, however,.to continue rigorous direction of 
outputs to ensure that all essential users shall obtain 
their supplies. Best hards and washed and graded 
steams are in strong demand. A fair amount of outcrop 
coal is being directed both to the steam and house-coal 
markets. There is an adequate supply of coke for 
industrial use, and a surplus of domestic qualities. 





NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—In an effort to overcome the 
incidence of absenteeism which is severely impeding the 
outputs of the South Wales mines, a special code of law 
for the industry in the coalfield has been drawn up and 
is now being carefully considered to discover how far 
it is workable. Parties to the plan are the Ministry of 
Fuel and Power, the Coal Owners’ Association and the 
Miners’ Federation. Under it, all offenders admitting 
absenteeism will be liable to fines or other penalties, 
which, however, can be remitted where a man later 
establishes a good attendance record. The scheme will 
only be workable if the men will allow themselves to be 
dealt with in this way and will accept a system of penal- 
ties by consent. Supplies, particularly of the better 
grades, were difficult to secure for early delivery on the 
Welsh steam-coal market during the past week. There 
was a sustained demand in both the home and foreign 
trades, but producers were kept busy with priority 
business already in hand. This was sufficient to account 
for the potential supplies for over some months to come 
and the general tone of the market in consequence, was 
very firmly upheld. Some of the better grades were 
released for export to the priority customers in the 
Mediterranean, and the coaling depots. As a rule, 
however, the only coals that shippers had to offer were the 
lowest qualities and a steady trade was available for this 
for shipment to Spain and Portugal. Firm conditions 
ruled for the large classes which were well provided with 
forward outlets. There was a keen demand for the sized 
grades, but supplies were scarce and the tone was strong. 
Bituminous smalls were also difficult to secure, and best 
dry steam smalls were kept busy. The inferior dry 
steam smalls, on the other hand, were freely available. 

Swansea Steel-Sheet Industry.—The weekly market 
report of Incorporated Swansea Exchange states that 
business in tin-plates and substitutes continues to be 
more active. Steel sheets are very busy and manu- 
facturers are fully employed. Activity in the iron and 
steel scrap market is moderate mainly on account of 
difficulties in securing adequate supplies of good heavy 
material. Prices of iron and steel commodities are as 
follows .—Standard quality coke tin plates, per box of 
108 Ib. containing 112 sheets, measuring 20 in. by 14 in., 
29s. 9d., f.o.r., at makers’ works, for home consumption 
and 30s. 9d., f.o.b., for export. Tin-plate carrying 
heavier coatings 30s. and 30s. 44d. per box, f.o.r., for 
home consumption. Unassorted tin-plate base uncoated 
plates, 25s. 9d. per box f.o.r., for home consumption. 
Galvanised corrugated steel sheets, No. 24 gauge, in 
bundles, 261. 2s. 6d., and steel-sheet and tin-plate bars, 
121. 2s. 6d., all per ton and delivered. Welsh hematite 
pig iron, 61. 148., and Welsh basic pig-iron, 61. 0s. 6d., 
both per ton delivered and both subject to a rebate of 5s. 








NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—Prices in the Scottish steel trade 
remain unchanged and are as follows :—Boiler plates, 
17l. 12s. 6d.; ship plates, 161. 3s.; sections, 151. 8s. ; 
medium plates, $ in. and thicker, rolled in sheet mills, 
211. 158.; black-steel sheets, No. 24 gauge, 221. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d. ; all per ton, for home delivery. 

Malleable-Iron Trade.—No new conditions have arisen 
in the malleable-iron trade. Raw materials are in 
adequate supply. The current prices are as follows :— 
Crown bars, 151. 12s. 6d.; No. 3 bars, 131. 12s. 6d. ; 
No. 4 bars, 131. 17s. 6d.; and re-rolled steel bars, 
171. 158.; all per ton, for home delivery. 

Scottish Pig-Iron Trade.—aActive conditions continue 
in the Scottish pig-iron trade. Hematite remains scarce, 
but on the whole this trade is more prosperous than it 
has been for some time. Market prices show no change 
and are as follows :—Hematite, 61. 18s. 6d. per ton; 
basic iron, 61 0s. 6d. per ton, both delivered at the steel- 
works ; foundry iron, No. 1, 61. 5s. 6d. per ton; and 
No. 3, 61. 3s. per ton, both on trucks at makers’ yards. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—In most branches of the iron and 
steel industry production is steadily overtaking the 
demand and the larger supply has eased the pressure for 
delivery. A still greater output of some commodities, 
however, is needed to cope fully with the requirements 
of priority buyers. On the other hand, some: descrip- 
tion: of material are quite plentiful. Bookings generally 
are heavy and producers are disinclined, at present, to 
enter into further commitments. In many cases the 
maximum output is necessary to keep pace with delivery 
obligation: up till the end of the year, and among the 
orders placed, are several contracts for substantial 
supplies duritg the first quarter of 1944. Ample supplies 
of native ironsione and coke are reaching consumers and 
imports of highgrade foreign ore have improved. In 
the aggregate, the tonnage of pig iron available is suffi- 
cient for all requitements, and users have less difficulty 
in obtaining the qtalities specified than has been the 
case for some time. There is no actual shortage of semi- 
finished iron and steel 4nd deliveries of finished materials 
are maintained on an unprecedented scale. 

Foundry Iron.—Ample supplies of foundry pig are 
readily obtainable ; but the make of Cleveland qualities 
is still light and much of tae tonnage passing into use 
in this district continues to ceme from the Midlands. 

Basic Iron.—Basic blast-fursaces are operating satis- 
factorily, but the output, while dightly in excess of the 
needs of the Tees-side consuming plants, does not justify 
the release of parcels for use elsewhere. . 

Hematite and Low-Phosphorus Iron.—Scarcity of 
hematite is less acute than has been the case for some 
time, but careful control of distribution is still necessary 
to ensure that deliveries are made where they are most 
urgently needed. The increased production of low- and 
medium-phosphorus iron, which is extenswely used in 
the engineering foundries, has enabled the wntrol to be 
relaxed. Purchasers are now permitted to obtain supplies 
from any convenient source. The output of refined iron 
is adequate for current needs. 

Manufactured Iron and Steel.—The producion of 
semi-finished iron and steel is at a level that ables 
the re-rollers to maintain the full activity of theirmills 
without drawing on the emergency stocks of forign 
commodities. In the finished-iron trade, branches turning 
out heavy work are well employed and have substantial 
bookings. Increased deliveries of special steels have 
eased the pressure for supplies. Makers of heavy joists 
and sections are short of work and are receiving few 
inquiries, but producers of other classes of rolled steel 
are very busy and are heavily sold. Specifications for 
plates, sheets and light and medium sections are on a 
very extensive scale and there is a waiting list for 
supplies over four to six months. Railway material 
and colliery equipment continue in great demand. 

Scrap.—Merchants have responded to the urgent 
request for larger supplies of iron and steel scrap, but 
deliveries of good heavy steel and cast-iron scrap still 
fall short of the users’ extensive requirements. 











CANADIAN NEWSPRINT PAPER PRODUCTION.—<Accord- 
ing to statistics issued by the Canadian Newsprint 
Service Bureau the production of newsprint paper in 
the Dominion amounted to 259,612 tons during August. 
This total shows a slight decline after three successive 
increases in the monthly figure. During the first 8 
months of the present year the total production of news- 
print paper in Canada was 8-7 per cent. less than that 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF CIVIL ENGINEERS.—North Western 
Association: Saturday, November 27, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. ‘“‘ Earth 
Pressures and Sheet Piling,’”’ by Mr. S. Packshaw. South 
Wales and Monmouthshire Association: Saturday, 
November 27, 3.15 p.m., The Engineers’ Institute, Park- 
place, Cardiff. ‘“‘ The New Waterloo Bridge,” by Mr. 
R. P. Mears. Structural and Building Engineering 
Division ;: Tuesday, November 30, 5 p.m., Great George- 
street, Westminster, 8.W.1. “ Difficulties Encountered 
and Overcome in Connection with Constructional Works,”’ 
by Dr. Oscar Faber. 

INSTITUTION OF MECHANICAL ENGINEERS.— FY orkshire 
Graduates’ Section: Saturday, November 27, 2.30 p.m., 
Hotel Metropole, Leeds. ‘‘ The Performance Characteris- 
tics of Ball and Roller Bearings,” by Mr. J. E. Potts. 
Applied Mechanics Group: Friday, December 3, 6 p.m., 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
Extra General Meeting. ‘‘ On the Stresses in Hooks and 
Their Determination by Relaxation Methods,” by Dr. 
L. Fox and Dr. R. V. Southwell. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
November 27, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. ‘“‘ The Manufacture, Testing and 
Protection of Steel Pipes for Water Mains and Services,’’ 
by Mr. J. H. Smith. 

INSTITUTION OF PRODUCTION ENGINEERS.—Lwuton Sec- 
tion: Sunday, November 28, 10 a.m., Luton Library, 
George-street, Luton. ‘“ Plastics,’’ by Mr. T. H. Richard- 
son. Wolverhampton Section: Tuesday, November 30, 
6.30 p.m., Wulfrun Hall, Wolverhampton. Inaugural 
Meeting of new Section. Address by Institution President, 
Sir §rnest Lemon. Lincoln Sub-Section: Friday, 
December 3, 6.30 p.m., The Technical College, Lincoln. 
“Training of Machine Tool Operators,” by Mr. F. J. 
Keeble. Coventry Section: Friday, December 3, 6.45 
p.m., The Technical College, Coventry. * Protective 
Finishes,”” by Messrs. Jones and Walker. 

RoyaL Society OF ARTS.—Monday, November 29, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. | Cantor 
Lecture II. “Forest Products,”’ by Messrs. W. A. 
Robertson and H. A. Cox. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North-East- 
ern Centre: Monday, November 29, 6.15 p.m., Neville 
Hall, Newcastle-upon-Tyne. (i) “‘ The Economic Flux 
Density in Large Supply Transformers,”’ and (ii) “‘ Eco- 
nomic Rating of Motors and Transformers,” by Mr. D. J. 
Bolton. London Students’ Section: Monday, November 
29, 7 p.m., Savoy-place, Victoria-embankment, W.C.2. 
“Multi-Channel Voice-Frequency Telegraphs,”’ by Mr. 
P. J. McMahon. Wireless Section: Wednesday, Decem- 
ber 1, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. (i) “‘ Engineering Hearing Aids,’”’ by Dr. T. 8. 
Littler. (ii) ‘‘ A Basis for the Prediction of Performance 
of Hearing Aids,” by Mr. C. M. R. Balbi. Institution : 
Thursday, December 2, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary Meeting. (i) “* The 
Economic Flux Density in Large Supply Transformers,”’ 
and (ii) ‘‘ Economic Rating of Motors and Transformers,” 
by Mr. D. J. Bolton. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Derby 
Centre: Monday, November 29, 7 p.m., The School of 
Arts, Green-lane, Derby. ‘‘ Performance Characteristics 
of Steering Gears,” by Mr. H. N. Charles. 

INSTITUTE OF WELDING.—<Scottish Branch: Wednes- 
day, December 1, 5.45 p.m., Ca’doro Restaurant, 120, 
Union-street, Glasgow. ‘“‘ Experiences in Starting a 
Welded Ship Factory,” by Mr. G. Roberts. Institute : 
Wednesday, December 1, 6 p.m., South-West Essex 
Technical College, Forest-road, Walthamstow. Film and 
Discussion on “‘ Welding.” 

JUNIOR INSTITUTION OF ENGINEERS.— Midland Section: 
Wednesday, December 1, 6.30 p.m., The James Watt 
Memorial Institute, Birmingham. Informal Meeting. 
Insitution : Friday, December 3, 6.15 p.m., 39, Victoria- 
streé, Westminster, S.W.1. Informal Meeting. “Some 
Elemmtary Aspects of Geology,” by Mr. N. S. Aston. 

INSTrUTION OF CHEMICAL ENGINEERS.—Thursday, 
Decemby 2, 5.30 p.m., The Chemical Department, The 
University, Woodland-road, Bristol, 8. Joint Meeting 
with the Chemical Engineering Group and the Bristol 
Section of xe SocreTy OF CHEMICAL INDUSTRY. “ Caus- 
tic Embrittenent in Boilers,” by Messrs. P. Hamer and 
E. W. Colbech 

SHEFFIELD FETALLURGICAL ASSOCIATION.—Saturday, 
December 4, 2.8 p.m., The Royal Victoria Hotel, Shef- 
field. Joint Metjing with THe IRON AND STEEL INsTI- 
TUTE. Discussioftgn the Fourth Report of the Oxygen 
Sub-Committee. 

INSTITUTE OF igrTisH FOUNDRYMEN.—Lancashire 
Branch: Saturday, lecember 4, 3 p.m., The Engineers’ 
Club, Albert-square, {anchester. ‘‘ Modern Core-Sand 
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Practice,” by Dr. J. G.4, Skerl. 
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PEACE RIVER BRIDGE ON THE ALASKAN HIGHWAY. 


(For Description see Page 425.) 
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TRANSVAAL GOLD MiNes.—The 9utput of gold from | 
the Rand mines, during the {rst six months of 
1943, totalled 6,431,345 fine oz. The figure is less by | 
10 per cent. than that for the “orresponding period of | 
1942, and the decline is state to be due chiefly to a} 
shortage of African native }@our which is tending to 
become more pronounced. : 
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ENGINEERING PLASTICS. 


THE appearance in the proceedings of scientific 
societies and in the technical Press, latterly 
at fairly frequent intervals, of papers or articles 
devoted to the application of plastic materials 
in engineering is significant, no doubt, of the 
serious interest which engineers generally are 
taking in such materials, and of a consequent 
desire for fuller knowledge of their properties and 
potentialities. It may be, however, to some extent 
indicative of the not so laudable intention to 
exploit the enormous field offered by the multi- 
farious activities of engineering with less than due 
regard to the ability of plastics at present to fulfil 
more than a decidedly limited range of requirements. 
Enthusiastic advocates, within the engineering as 
well as in the plastics industries, talk in headline 
style of “The Plastics Age,” sometimes making 
irresponsible claims which are too exaggerated and 
sweeping to bear a moment’s serious examination, 
and which the better-informed authorities are at 
pains to discount: rightly so, since there is a real 
danger, accentuated by war-time scarcity of metals, 
that premature or ill-considered attempts to substi- 
tute plastic materials will lead to disappointments, 
followed by reaction verging on a hostility as un- 
justified as the earlier enthusiasm was immoderate, 
and far more positively harmful in retarding the 
rightful development of plastics for engineering 


purposes. 

Realistically viewed, the present-day utilisation 
of plastics in the major engineering industries is 
trifling compared with that of metals; and it is 
notably significant of the comparative importance 
with which these materials are regarded by com- 
petent designers that modern aircraft, both our 
own and those of the enemy, embody plastic struc- 
tural or mechanical parts to a relatively small 
extent, despite the many advantdges offered by 
plastics in respect of speedy mass production, and 
despite, also, the facts that a motor-car body and 
an aeroplane have already been built of plastics. 
It is remarkable, also, that the most notable modern 
example of a non-metal aircraft—the de Havilland 
Mosquito—is substantially of wood construction ; 
no doubt incorporating a proportion of synthetic 
resin glues and other plastics, but evidently not the 
prototype of the plastic aeroplane of the future. 
Even granted that the choice of wood in this case 





may have been influenced by other considera- 
tions, its preference over conventional plastic 
material affords matter for sobering reflection on 


4 | the part of the unreasonably enthusiastic. 


It is not difficult to find a number of reasons why 
plastics are unlikely, for some time to come, to 
predominate among the structural materials of 
what may be termed heavy engineering. Among 
them, perhaps the more potent for being incon- 
spicuous, must be reckoned a not unnatural degree 
of opposition from producers and manufacturers of 
metals. Drastic changes, it can also be conjectured, 
will be accepted with some reluctance by makers 
of metal-working appliances, as well as by crafts- 
men nurtured and experienced in the art, no less 
than the science, of using them. Their age-old 
traditions are likely to die hard, especially among a 
people to whose industrial prosperity engineering 
with metals is still contributing most importantly. 
From the standpoint of cost, plastics seem less 
likely to compete overwhelmingly with metals than 
might appear from the fact that many of their raw 
materials are abundant and cheap. By existing 
methods of manufacture, plastic products undergo 
such a variety of processes, involving elaborate 
chemical plant and machinery, with expensive 
control and supervision over every operation, that 
the cost of the original raw ingredients becomes a 
small matter. As the bulk material for making a 
machine or building a structure, therefore, the 
advantage in respect of inherent cost may well 
remain with the ferrous metals, aluminium alloys, 
or wood, the plastics enjoying undisputed supremacy 
only in the field of small parts or decorative articles 
which are mass-produced in large quantities. 

Under the somewhat abnormal conditions obtain- 
ing to-day in an industry at war, with many 
strategic metals inj short supply and costs often 
subservient to the need for rapid production or 
the demand for the utmost attainable superiority 
of material for special purposes, one of the principal 
reasons why plastics find no more than a restricted 
range of engineering applications must be sought 
in the physical properties they have to offer. In 
this connection it is important to remember that 
plastics are organic substances, for which reason 
their inherent properties may be expected to differ 
appreciably, and in some respects fundamentally, 
from those of structural metals. Such differences, 
in fact, do exist an rsist despite a great deal of 
effort directed. towards producing plastics to take 
the place of metals, but it is impossible to survey 
the present position in detail because nearly all the 
most striking developments that have taken place 
since the outbreak of war remain unpublished. 
Even before the military need for secrecy arose, the 
generally available data regarding the mechanical 
properties of plastics were meagre and incomplete, 
and it is hardly an exaggeration to say that the 
almost daily discovery of a new plastic precluded 
anything approaching a comprehensive examination 
of its capabilities in engineering. 

From the few competent studies along these lines, 
among which those by de Bruyne are conspicuous, 
the impression received is of a range of rather light- 
weight organic materials that are bad conductors 
of heat and electricity and good resisters of corrosion 
but, for the most part, liable to be adversely affected 
by absorption of water or by moderate changes of 
temperature. Characteristically, they exhibit a 
marked degree of elastic hysteresis which, while im- 
plying useful properties in damping vibrations, equally 
entails a non-linear stress/strain relationship and a 
complicated variation of elastic modulus with the 
nature and amount of the applied stress. Ultimate 
strength, inherently much lower than that of the 
common structural metals, can be improved by 
reinforcement or fillers, but is profoundly affected 
by many characteristics of the materials used for 
these purposes, as well as by external factors such 
as moulding conditions, absorption of moisture, 
temperature, and duration of stress application. 
Thus there exists what may be termed a static 
fatigue limit, which is substantially lower than that 
indicated by a rapid test, so that the dynamic 
fatigue properties under cyclic stress due to tension, 
rotating-bending or impact vary with the rate of 
stressing and in general are appreciably, perhaps 
fundamentally, different from those of constructional 
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metals and are even more difficult to interpret for 
design purposes. There is some evidence, finally, 
to suggest that the size of a plastic component in 
use or under test has an important effect on many 
aspects of its mechanical strength. 

From this very superficial survey of a limited 
range of typical properties of plastics should not be 
inferred any wholesale condemnation of these mate- 
rials in structural and mechanical engineering, but 
rather the value of experimenting along such direc- 
tions intelligently and with special caution wherever 
critical conditions of stress occur. Gear wheels, 
water-lubricated bearings, pump impellers, panels 
and press tools are already well known among the 
established mechanical applications, while in the 
electrical trades and in specialised directions like 
laundry engineering, refrigeration, food processing 
and chemical engineering, the peculiarly appro- 
priate physical qualities of plastics are being ex- 
tensively exploited. Manifestly there also exists 
in the ordinary run of engineering, for applications 
where high density, hardness, magnetic properties, 
resistance to heat or stringent permanence of size 
and elastic performance are not essential, a potential 
scope for plastics far exceeding what is at present 
either utilised or envisaged. It would do the more 
competent and enterprising engineering designers 
less than justice to suggest that they are averse 
from substituting plastics for metals wherever they 
can do so with economy and security. Granted 
these over-riding safeguards, no engineer could fail 
to be attracted by the possibilities of corrosion-free 
structures, light-weight machines and _ vehicles, 
pliable transparent tubes, cemented joints, deco- 
rative appearance and the many other good things 
promised by the plastics industry. 

The foregoing considerations, and others which 
emerge from deeper study of the physics of plastics, 
provoke constructive thought in a number of 
directions. One is, that the present moment, 
despite pre-occupation with the urgencies of war 
and with the problems of post-war reconstruction, 
is not too early for the mechanical properties of 
engineering plastics to receive more attention 
than they appear to have received in the past, 
and for the best and most comprehensive infor- 
mation on the subject to be brought to the 
attention of the engineer. The basis for criti- 
cism thus provided could serve most usefully to 
show the plastics chemist and the plastics manu- 
facturer the objectives at which to aim in meeting 
the engineering demand. Too often, hitherto, the 
tendency has been discernible for engineers to be 
asked to make. use of the plastics already in exist- 
ence; whereas the onus of providing what the 
engineering designer or constructor needs should 
more properly rest on the supplier. On the other 
hand, in so far as the inherent, perhaps unalterable, 
characteristics of plastic substances must impose 
limitations on what the maker can hope to offer 
the user, it behoves the engineer to consider, for 
his part, how far he can alter his design, perhaps 
even to the extent of departing fundamentally 
from present conventional methods and principles, 
in order to make use of all the valuable properties 
that plastics have to offer. What is required, in 
a word, is active, intelligent, and sympathetic co- 
operation among the chemist, the plastics manu- 
facturer and the engineer. 

Only by a generous measure of such co-opera- 
tion will the utmost potentialities of either engi- 
neering or plastics be realised, and, for this reason, 
we welcome particularly the interest that is now 
being shown in this subject by lexding technical 
institutions. To most members of these institu- 
tions, so far as their normal professional activi- 
ties are concerned, plastics are still relatively 
unfamiliar materials. If, by the reading and 
discussion of such papers as those of Dr. 8. L. 
Smith and Mr. J. C. Daniels, which are to be pre- 
sented tothe Institution of Mechanical Engine:rs, 
on Friday, December 10,a wider comprehension of 
the nature and limitations of these materials can 
be diffused among engineers in general, there will 
be less likelihood of exaggerated claims, of the 
kind thit the more experienced makers of plastics 
are anxious to prevent, being accepted at their 
face va'ue, and better assurance that plastics, 





where employed, will not be exposed to ill-usage. 





EMERGENCY LIGHTING 
EQUIPMENTS. 


PRESENT-DAY conditions have given a new import- 
ance to the question of the provision of emergency- 
lighting arrangements in factories and workshops. 
When work of major importance is being carried out, 
it may be desirable and possible to provide for an 
alternative source of supply of sufficient capacity 
to give a lighting-service equivalent to the normal. 
If the main supply has been interrupted, the emer- 
gency supply can be put into operation as soon as 
air-raid danger has passed. Such an alternative 
source will also serve to avoid interruption of work 
in the event of breakdown independent from raid 
damage. These considerations are contingent on 
the fact that in cases in which lighting is supplied 
from the works power station, damage or breakdown 
may so interfere with power supply that the works 
has to be shut down temporarily. In such an 
event emergency lighting of sufficient capacity to 
enable the workpeople to leave the building in order 
and safety is all that is required. 

In some factories a stand-by lighting service of 
this latter type is available, but there is no regula- 
tion in any Factory Act making its provision com- 
pulsory. The only buildings in which alternative- 
lighting systems are required by statute or official 
regulations are theatres, cinemas and premises 
used for dancing, exhibitions, music, or other 
public entertainments. In a paper read before 
the Installations Section of the Institution of 
Electrical Engineers on November 11, Mr. S. H. 
Chase suggested that, as in certain types of factory 
an adequate emergency-lighting system might be 
looked upon as essential, the Factory Regulations 
might well be amended to make it compulsory. The 
case of large retail shops might also be dealt 
with; these would be a matter for local-authority 
regulations. Very large numbers of people, mostly 
|} women and children, frequently congregate in the 
| basements of buildings of this kind and complete 
failure of light might well lead to serious crowding 
of the exits or even panic. No doubt in many 
cases, from the point of view of preventing pilfering, 
if for no other reason, some type of emergency light- 
ing is installed, but it is in no way compulsory. 
Provision under regulation would not only make the 
practice universal, but would possibly do something 
towards ensuring that emergency plant was main- 
tained in a proper operating condition. There is 
frequently a tendency to ignore, or forget, apparatus 
which may not be used for years, and knowledge of 
the existence of official regulations, with penalties 
for non-compliance might do something to ensure 
that regular tests were carried out. 

In his paper, Mr. Chase was not mainly con- 
cerned with administrative questions of this kind. 
His purpose was to describe the features, advantages 
and disadvantages of the various types of emergency 
electric-lighting systems, especially those embodying 
accumulators. His paper was entitled ““ Emergency 
Lighting Systems and their Applications, with Par- 
ticular Reference to Battery Equipments.” Some 
type of accumulator forms a part of most stand-by 
lighting installations, but plant of this type is not 
an essential item in such systems. Some users are 
in the fortunate position of being able to obtain 
current from two independent supply authorities, so 
that one service can be retained as a spare. With 
this arrangement no independent emergency wiring 
or lamps &re necessary, and in the event of failure 
of one supply the building is simply switched over 
to the other. The only Home Office regulation with 
which it is necessary to comply is that the switches 
and meters of the two services must be installed in 
independent compartments, each illuminated from 
both supplies. 

Relatively few consumers can take advantage of 
this convenient arrangement and in general an 
accumulator battery has to be employed. This 
necessary alternative introduces various technical 
problems. The regulations require that the battery 
shall be capable of supplying the full secondary- 
lighting load for at least 12 hours, and that it shall 
not be charged while the public are on the premises. 
A daily 12-hour regime of this kind puts considerable 
wear and tear on the battery and recharging may 





at times prove inconvenient. Fortunately an 
alternative arrangement is allowed. This involves 
the use of a battery, capable of supplying the 
whole of the secondary lighting for at least three 
consecutive hours, in parallel with a converter which 
must be run the whole time the public are on th 
premises, If the battery is discharged to two-thirds 
of its capacity, the building must be vacated. 

The three-hour battery and converter scheme is 
now in common use. A typical arrangement employs 
@ motor-generator set with a compound-wound 
generator. This supplies the whole of the secondary 
lighting load, the voltage being adjusted so that th: 
battery, fully charged, floats on the line. If th 
motor-generator breaks down, the battery takes 
over the load. As this arrangement employs a 
running machine, it may have objections in som: 
situations from the points of view of vibration and 
noise. Progress in recent years has provided two 
alternatives to the motor generator ; either a valve 
rectifier or a metal rectifier may be employed. 
With the former arrangement, the valve operates 
much in the same manner as the motor-generator, 
the direct-current output voltage being adjusted to 
give a slight charge to the battery. If the main 
alternating-current supply fails, the battery supplies 
the load, and as the valve has a non-reverse charac- 
teristic, the reverse-current circuit breaker, which 
has to be fitted with a motor-generator set, is not 
necessary. The connections are also much the sam« 
with either a copper-oxide or selenium rectifier. 

A section of the paper dealt with emergency 
lighting in hospitals and nursing homes. There are 
no regulations covering this matter, but it is not 
uncommon practice to arrange for partial stand-by 
lighting in operating theatres. It would certainl, 
seem desirable to provide emergency lighting 
sufficient to enable a major operation to be com- 
pleted and the necessary tidying-up to be carried 
out. It is suggested that a three-hour period should 
be sufficient for this. A suitable arrangement is 
described by Mr. Chase, in which a 25-volt or 50-volt 
battery is installed to supply the emergency lighting. 
Thefbattery is maintained fully charged by a trickle 
charge from a rectifier and is connected to the 
emergency circuit by a contactor when the main 
supply fails. For the operating-table lamp, both 
cluster or single-bulb shadowless fittings are used. 
The cluster arrangement has the advantage that 
the failure of an individual lamp does not seriously 
affect the total illumination. When a single bulb 
is used, the emergency lights are usually incor- 
porated in the fitting by using a twin-filament bulb 
or providing three emergency lights within the 
reflector. The twin-filament lamp has the advantage 
that the emergency filament is in approximately 
the same position as the main one, but as lamps 
of the three-terminal type only are available, the 
emergency circuit is not entirely separated from the 
main circuit. 

Although there are no regulations applying to 
large blocks of offices and public buildings which 
do not come within the “entertainments” class, 
some form of emergency lighting is not infrequently 
installed. Two arrangements are in use, one 
described as maintained and the other as non- 
maintained. With maintained systems, the emer- 
gency lights form part of the normal lighting 
system ; with the non-maintained, they are brought 
into use only after failure of the ordinary supply. 
Both arrangements require emergency circuits 
entirely separate from the main wiring. In one 
arrangement which has been adopted for main- 
tained emergency lighting, the secondary supply, 
in a block of offices, is distributed to the various 
floors through two three-phase, four-wire distri- 
butors which are separate from the risers carrying 
the main supply. The emergency risers are fed 
through change-over contactors and the emergency 
lamps normally furnish part of the general lighting. 
If the main supply fails, the contactors are changed 
over, the three-phase risers being connected in 
parallel to the positive terminal of a battery. At 
the same time the neutral wire is connected to the 
negative. As with this arrangement, the neutral 
has to carry the total current of the three-phase 
risers, it must be of three times their cross-section. 
The contactors are constructed so that all the 








phase arms operate as one unit. 
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NOTES, 


THe Hawksiey Lecture. 


fue thirtieth Thomas Hawksley Lecture was 
delivered on Friday, November 19, at a general 
meeting of the Institution of Mechanical Engineers, 
Storey’s-gate, London, 8.W.1, by Professor C. E. 
Inglis, O.B.E., F.R.S., who took as his subject 
‘Gyroscopic Principles and Applications.” The 
chair was taken by the President, Professor F. C. 
Lea, O.B.E., who, in introducing the lecturer, briefly 
outlined the purpose of the Hawksley Lectures, 
which were endowed by the late Mr. Charles Hawks- 
ley in memory of his father, Thomas Hawksley, 
F.R.S., who occupied the presidential chair of the 
Institution in 1876-7. Professor Inglis, who illus- 
trated his lecture by a number of demonstrations 
with models and, in some cases, with gyroscopes of 
considerable size, spoke throughout without notes ; 
and it was only at the conclusion of the meeting, 
when copies of the lecture were made available, that 
his audience were able to appreciate the fidelity 
with which he had adhered to the written text—a 
remarkable feat of memory. He began by discussing 
the gyroscopic acceleration induced by a change in 
direction of the axis of spin, demonstrating the 
nature of this acceleration by the horizontal bowing 
of an endless belt running over two pulleys mounted 
in a vertical plane, when the frame carrying the 
pulleys was rotated horizontally. He then showed, 
with the aid of a large gyroscope, the effect 
of forcing the rate of precession, From con- 
sideration of the general principles, Profesor 
Inglis passed to various applications, deliberate 
and otherwise, discussing the action of a pair of 
locomotive wheels when negotiating a curve; the 
gyroscopic stabiliser for ships; the gyro-compass ; 
the use of the gyroscope to stabilise mono-rail cars ; 
and the gyroscopic vibration-damper, employed to 
supress high-frequency torsional oscillations in 
mechanisms. Finally, the lecturer dealt with the 
behaviour of the spinning top, demonstrating the 
difference in its action when spinning on a sharp 
point and on a ball-ended peg. At the conclusion 
of the lecture, and the adoption by acclamation of 
the vote of thanks proposed by Dr. H. J. Gough, 
F.R.S., and seconded by Major W. Gregson, M.Sc., 
the President announced that the Council, at their 
meeting held earlier in the day, had unanimously 
elected Professor Inglis an honorary member of the 
Institution, and invited him to sign, in the presence 
of the members, the roll of honorary members ; 
which he did, afterwards acknowledging, in a brief 
but characteristic speech, the distinction conferred 
upon him, and the reception accorded to the lecture 
by an audience which considerably exceeded in 
numbers the maximum seating accommodation of 
the hall and gallery. 


University ENTRANCE SCHOLARSHIPS. 


The Committee on Post-War University Educa- 
tion of the British Association is issuing a series of 
reports, each dealing with some aspect of the general 
question of university education. One which has 
recently appeared is entitled On University Entrance 
Scholarships in England and Wales. The report is 
concerned with open scholarships and exhibitions 
awarded by universities or their constituent colleges, 
State scholarships and grants made by local 
authorities. Closed scholarships restricted to various 
classes of student, or to specific localities ; school- 
leaving exhibitions; and some other scholarships 
and grants of limited scope are not dealt with. 
There does not appear to be any figure for the total 
number of open university scholarships, but it is 
stated that “ it is safe to reckon that the proportion 
of holders of open scholarships was less 
than that of State and local authorities’ scholarships 
taken together.” In 1938-39, 360 State scholarships 
were offered, and “ the grants given by local educa- 
tion authorities were four or five times as numerous 
as the State scholarships.” It is apparently con- 
sidered that under present conditions the total 
number of scholarships is reasonably adequate. 
“The number of scholarships awarded ¢ wit 


1938-39 seems to have been sufficient for every 
candidate who stayed at school until the age of 
eighteen, was likely to take a first-class honours 
degree, and needed money.” 


This statement, how- 





ever, is not to be taken as an indication that present 
conditions are considered to be satisfactory. Most 
scholarships are awarded on the basis of what the 
report terms “deep” study in one subject or a 
limited range of subjects, and a large part of the 
document is devoted to a plea for scholarship 
examinations based on a wider syllabus. This 
aspect of university education has received con- 
siderable attention of late and many suggestions 
have been made that university degrees should be 
awarded on the result of examinations of a 
broader type. The British Association report 
deals with this matter in some detail and| 
envisages considerable broadening of the basis of 
selection for scholarship awards. The proposals 
made involve great changes in school procedure 
which would affect a much wider field of scholars 
than those aiming at a university education and 
pass far beyond the relatively narrow field of 
scholarship award. The main specific recommenda- 
tions bearing directly on entrance scholarships are 
for the pooling of State scholarships and local 
authority awards, and for such monetary assistance 
to scholarship undergraduates as would enable them 
to contribute 11. a week to the family income when 
living at home. The pooling proposals are of an 
immediately practicable nature and would not call 
for the drastic changes in procedure and method 
which are inherent in the suggested educational 
changes. Under present conditions the likelihood 
of a promising student being able to proceed to a 
university depends to a considerable extent on where 
helives. For instance, although the population of 
the County of London is about 10 per cent. of that 
of England and Wales, 16 per cent. of the funds 
spent by local authorities on senior scholarships 
came from London, and 15 per cent. of the scholar- 
ship holders came from that area. The same state 
of affairs is indirectly indicated by the fact that 
while in London one-third of the internal students 
held scholarships or grants, the proportion in Wales 
was one-seventh and in English provincial univer- 
sities one-twelfth. To rectify this mal-distribution 
it is proposed that State scholarships and local 
authority grants should be pooled. The resulting 
1,600 scholarships would be awarded by “ provincial 
joint committees,” each in its own area. There 
would be about ten such committees for England 
and Wales. The same authorities would have power 
to make extra grants to any scholarship holders in 
order to enable them to contribute the ll. a week 
to family income during vacations. 


Tue BICENTENARY OF KLAPROTH. 


When Lavoisier was making his great discoveries 
in chemistry which led to the new theory of oxida- 
tion and combustion, Martin Heinrich Klaproth, in 
Germany, was patiently and accurately analysing 
scores of minerals and adding to the list of elements. 
Moreover, he eagerly adopted the revolutionary 
ideas of the French chemists, and it was largely 
due to him that these became accepted by his 
fellow workers. As a member of the Berlin Academy 
of Sciences, to which he was admitted in 1788, he 
performed in 1792 some of the most important of 
Lavoisier’s experiments ; but it was on his valuable 
work on analysis that his wide reputation was 
founded. To him, in fact, chemists were indebted 
for much of their early knowledge of the elements 
cerium, strontium, zirconium, beryllium, titanium, 
tellurium and uranium, of some of which he was 
an independent discoverer. He was born at Werni- 
gerode on December 1, 1743, a few months after 
Lavoisier, though with few of Lavoisier’s advantages. 
Educated at first for the Church, for which career, 
however, he had a distaste, as a youth he spent 
seven years in a chemist’s laboratory at Quedlinburg, 
and then, after working at Hanover and Danzig, 
entered the laboratory at Berlin of Valentin Rose 
(1736-71), the founder of a family of distinguished 
chemists. Rose’s early death led Klaproth to set 
up a laboratory of his own. He was given various 
public appointments, and, when the University of 
Berlin was founded in 1809 by the famous Wilhelm, 
Baron von Humboldt, Klaproth became the first 
occupant of the chair of chemistry. This post he 
held until his death on January 1, 1817. His investi- 
gations were published in the leading technical 





periodicals and, with Friedrich Benjamin Wolf, he 
published the first German chemical dictionary. 





Tue Women’s TrecunicaL SERVICE REGISTER. 


In our issue of May 8, 1942, reference was made 
to the formation by the Ministry of Labour and 
National Service of a ““‘ Women’s Technical Service 
Register,” for the purpose of finding industrial 
appointments for women possessing certain technical 
qualifications or aptitudes in replacement of young 
men employed in certain specialised occupations, 
who are being withdrawn from industry for service 
in the Forces. Most of the women on the Register 
are those of secondary school or equivalent educa- 
tion who have some skill in mathematics, physics 
or chemistry ; though it has been found that women 
with a good educational background and some 
mathematical or mechanical bias, though not 
previously experienced in those directions, can be 
quickly trained to undertake such duties as those 
of laboratory assistants. The Ministry has now had 
18 months’ experience in the operation of the 
Register, and some instances of successful appoint- 
ments made under its #gis have been published in 
the current (November) issue of the Production and 
Engineering Bulletin. The work described includes 
the testing of samples of fine chemicals, microscopic 
examination of materials, the calibration of instru- 
ments, rhodium-plating (of sextant mirrors), etc. 
Employers who are in need of personnel of this 
general type and educational standard can obtain 
particulars of the Register, and submit details of 
their requirements, to the Ministry at St. James’s- 
square, London, 8.W.1. It is emphasised that the 
Register is not intended to fill clerical vacancies or 
those demanding little intelligence. 





THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


(Concluded from page 414.) 


We conclude below our report of the discussion 
on the symposium of three papers on “ The Re- 
clamation of Worn Parts,” held at the Institution of 
Mechanical Engineers on Friday, November 12. 
The first of the three papers of the symposium, that 
by Mr. W. Andrews on “ Building-up and Hard 
Surfacing by Welding,” was reprinted on page 418, 
ante. We intend to reproduce the second paper, 
which deals with the “‘ Reclamation of Worn Parts 
by the Metal-Spraying Process,” by Mr. W. E. 
Ballard, in a forthcoming issue, and the third paper, 
entitled ‘“‘ The Repair of Worn or Over-Machined 
Parts by Electrodeposition,” by Mr. A. W. Hother- 
sall, will be found on page 438 of the present 
issue. 

Mr. J. Barrington Stiles, whose contribution to 
the discussion followed that of Dr. E. C. Rollason, 
stated that a great deal of good work was being done, 
by the metal-spraying process, in the building up of 
ball-race housings, and shafts to take ball races, in 
quite unlubricated positions. Angular steel-grit 
blasting for preparing surfaces for metal spraying 
was suitable for small work but was unsatisfactory 
for other applications. Rough-threading gave a 
much better bond and was second only to the rotary- 
shaft preparation method which involved using a 
tool producing round-bottomed grooves, about 
0-025 in. wide and 0-025 in. deep. The tops of 
the ridges formed were pushed over by the tool 
thus yielding a satisfactory surface which gave 
great strength to the built-up deposit. Mr. Ballard 
had perhaps over-emphasised that the aim in 
American practice was speed. While it was true 
that firms in the United States used larger wire than 
that adopted in this country, they also used the 
smaller diameters. When building up on large- 
diameter work, American firms took the view that 
the wire should be increased as far as possible pro- 
portionately. 

Mr. H. Martin said that a word of caution was 
necessary when discussing the deposition of hard- 
facing weld metal, particulary on to shafts which 
were subjected to fatigue effects. The very abrupt 
change of hardness between the deposit and the 
base metal could form a “‘ stress-raiser ’’ equally as 
dangerous as a notch. Many shafts received for 
repair had been supplied, in the first place, in the 
heat-treated condition in order to have the material 
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in the best possible condition. As welding would 
destroy the effects of this heat treatment, it was 
imperative that the good qualities originally pos- 
sessed by the shaft should be replaced by subsequent 
heat treatment. He was very concerned at the 
suggestion that austenitic chromium-nickel weld 
metal might be used for repairing the damage done 
by corrosion and erosion in boilers, as in cases in 
which there was any degree of alkalinity in the 
water, electrolytic couples could easily be set up 
between the deposit and the base metal. Any alloy 
containing nickel might be expected to give similar 
results in a water rich in lime and alkali. 

Dr. R. E. Wilson stated that Mr. Hothersall had 
given some figures regarding the saving realised from 
the salvage of over-machined components. In this 
connection, one of his clients had informed him that 
a part valued at 460/., which had been incorrectly 
machined, had been salved at an expenditure of 201., 
including machining costs. One advantage pos- 
sessed by the electrodeposition process was that it 
could be applied to interrupted surfaces, such as 
shafts having keyways, spline shafts, and bores. 
If there were a small error in any part, amounting 
to a few thousandths of an inch only, the metal 
could be deposited exactly where it was wanted and 
the machining carried out. If the surface ultimately 
presented consisted of part deposit and part parent 
metal, it did not matter as the bonding was so good 
that no “feathery” edges were presented. Mr. 
Hothersall had said that under corrosive conditions, 
the protection afforded by the coating might out- 
weigh other factors and the repaired article be 
more resistant to fatigue than a bare steel article. 
Some years previously he had had a test carried out 
at the National Physical Laboratory, to determine 
the efficacy of a nickel deposit in resisting corrosion 
fatigue. Some specimens of commercial mild steel 
had been tested in the original state and others 
after a coating of nickel 0-005 in. thick had been 
deposited on them. The experiment had been con- 
ducted in a rotating-beam fatigue-testing machine 
and a fine spray of 3 per cent. common-salt solution 
had been projected on to the test portion of the 
specimen. The results had shown that the un- 
treated mild-steel specimen had an endurance limit 
of + 7-3 tons per square inch, whereas the nickelled 
specimens had an endurance limit of + 12-2 tons 
per square inch. In other words, there had been an 
increase of some 67 per cent. in the endurance limit. 

Mr. T. Henry Turner said that welding did not 
give rise to any difficulty when the material involved 
was mild steel. The position, however, was not so 
happy when one came to deal with the higher-carbon 
components of railway vehicles, and fatigue cracks, 
following the welding of high-carbon steel, were 
certainly to be dreaded. The building up of rails 
by electric welding gave a great deal of trouble but 
the position was entirely different when the oxy- 
acetylene welding process was employed. He be- 
lieved that all railway companies in this country, 
and many abroad, were building up joints, crossings 
and switches regularly by this process and were 
having no trouble. Moreover, they built them up 
again and again, as many as eight or nine times. 
It was a mistake, however, to try to build up a 
thickness of } in.; it was better to keep building 
up about $ in. Mr. Ballard’s description of the 
structure of a sprayed deposit as consisting of 
““ saucers ’’ was true to a limited extent, but it did 
not give a complete picture, because the particles 
were plastic when they were projected on to a surface 
and, therefore, the gaps between the “ saucers” 
were to some extent filled. It was true, however, that 
the deposit was porous. This had advantages, and 
the Iron and Steel Joint Corrosion Committee, 
through Dr. U. R. Evans, at Cambridge, had carried 
out many tests in'marine and industrial atmospheres 
which time and again had proved the value of metal 
spraying as a corrosion preventive in competition 
with paints of all kinds. 

Mr. R. E. Doré remarked that it was a pity that 
Mr. Andrews had been unable to devote more space 
to gas welding, because this process was used very 
extensively for building up. As Mr. Turner had 
said, gas welding had been adopted by most British 
railways for building up crossings as it was possible 
to obtain a very high degree of precision in the 
finished work by hammer forging the deposit. This 


was possible only with gas welding; with electric 
welding, grinding had to be resorted to. One point 
brought out in a paper presented on November 10, 
to the Institute of Welding, by Mr. N. W. Swinnerton 
and Dr. H. O'Neill, was that, with the arc-welding 
process, the welder could do considerable damage to 
a high- or medium-carbon steel (C. about 0-65 per 
cent.) by striking his arc outside the welding zone. 
These authors had referred to this as a “ stray 
flash” and had pointed out that striking the arc 
outside the welding zone on such steels created ideal 
conditions for hair-cracking to commence. The 
defect could easily be overlooked because the 
fissures produced were so minute that, at the time, 
they might be unobserved and would only be 
noticed after subsequent traffic over the rail. 
This trouble did not, and could not, happen when 
building up was effected by gas welding. Mr. 
Andrews had made no reference to one very impor- 
tant application of gas welding, namely, the building 
up of a steel surface by the deposition of bronze. 
Some interesting repair work had been carried out 
in this manner for a number of years, and 
included vehicle shackle pins, internal and external 
ball-race housings, and even locomotive piston heads 
and eccentric straps. 

Mr. Seymour Semper, the last speaker in the 
discussion, said that by using a definite excess of 
acetylene in an oxy-acetylene flame, loss of carbon 
could be compensated for, and, if required, the 
carbon content could be increased. It was perhaps 
not generally realised that by using a flame containing 
an unusual, and, in fact, an extreme, excess of 
acetylene, a deposit containing carbon up to 3 per 
cent., or more, could be put down, thus converting 
steel into cast iron. Further, by carburising the 
surface of the parent metal the melting point of the 
latter was lowered thus enabling a satisfactory 
bond between deposit and parent metal to be made 
at a temperature some 200 deg. to 300 deg. C. below 
the melting point of the parent metal. A typical 
analysis of hard-facing material, to give a hardness, 
as deposited, of the order of 300 Brinell, would be 
carbon, 0-4 per cent.; silicon, 0-5 per cent. ; 
manganese, about | per cent; and chromium, 1-15 
per cent. After deposition, the deposit could be 
forged to the required contour at the correct tem- 
perature. 

Mr. Andrews, in a brief reply, said that several 
speakers had referred to the desirability of heat 
treatment after welding in order to obtain the best 
results from a piece of repair work. This was 
obviously a counsel of perfection. He would like 
to see every welded deposit, and particularly every 
deposit intended to withstand abrasion, put into the 
proper heat-treated condition. Where this could be 
done it usually was done, but there were many cases 
in which a compromise had to be accepted. Mr. 
Doré had referred to the building up of steel by the 
superposition of bronze; this process, however, 
could hardly be referred to as welding. It appeared 
to him to be more in the nature of a brazing process. 
Mr. W. E. Ballard, who also briefly replied, stated 
that it had been suggested that a special knurling 
tool gave a better surface for metal spraying than 
the threading process he had described. He did 
not think that this was true ; he had carried out a 
number of tests with this tool and had found no 
evidence that it gave any better results. Further- 
more, he had in his possession a report issued by a 
public body in Canada, which confirmed that there 
was not much to be said for it. In a brief final reply 
to the discussion, Mr. A. W. Hothersall said that 
Mr. Savage had mentioned that one of his difficulties 
was the time taken in transporting components to 
the place where the building up process was carried 
out. If Mr. Savage, or any one else who experienced 
that same difficulty, would care to approach him, he 
might be able to help them. There were in existence, 
moreover, official documents and recommendations 
relating to the electrodeposition process and they 
could be supplied to anyone. who applied for them. 
Attention might be drawn to one final point; it 
was natural to expect that a soft deposit would have 
less internal stress within it than a hard deposit. 
In actual fact, however, in so far as it was possible 
to generalise on such matters, the reverse was true, 
and it was usually the hard deposit which had the 





less internal stress. 





LETTERS TO THE EDITOR. 


THE FOULING OF BOILER TUBE 
SURFACES. 


To THe Eprror or ENGINEERING. 


Str,—I have read the article on page 391 of your 
issue of November 12, in which reference is made to 
the paper which I recently presented at the joint 
meeting of the Institutions of Mechanical and Elev- 
trical Engineers, and, in view of the nature of your 
remarks, [ shall be glad if you will permit me to 
make a few observations. 

In the first place, I suggest it is rather prematur 
for you to pass judgment on the value of these 
papers before the authors’ replies to the criticisms 
have been received and, lest there be any misunde: 
standing on the subject, I should like to point out 
that the papers were independent contribution: 
For this reason, it is not surprising that there is some 
difference in the opinions expressed, but you will 
notice that there is an important unanimity of 
agreement that sulphuric acid is the root cause of 
the trouble. 

In your article it is suggested that it is open to 
question whether the investigators have been able 
to take into account all the factors which might bear 
upon the results obtained and the conclusions drawn 
Speaking for myself, may I point out that the con 
clusions I have recorded are based on a consideratio: 
of the operating results from a very large number of 
complete boiler plants, both stoker-fired and pul 
verised-fuel fired, as well as many other installations 
of stokers and air heaters, which my company has 
supplied during the last 15 years? I think you will 
agree, that, with this background, it should b« 
possible to form a balanced judgment of what ar 
the relevant factors which are likely to have a bear 
ing on this matter. 

You refer to the possibility of ‘ some scale effect 
being involved which might invalidate direct com 
parisons between laboratory experiments and con 
ditions obtaining in full-sized furnaces and gas 
passages of the dimensions now common in power 
station practice,” but, in making this observation, 
you have completely neglected the important prac- 
tical evidence which I have submitted to show that 
the conclusions are supported by operating results. 
as confirmed during the discussion by some of the 
most important users in the country. If you require 
any further corroboration of my findings, it can be 
found on page 302 of your issue of October 15, in 
which you show a plan of a tubular air heater which 
has suffered from corrosion. You will observe that 
the extent of this corrosion is entirely one-sided ; 
and I am informed that this air heater is working in 
conjunction with a three-pass superheater, the 
section with the highest steam temperature being in 
line with the region of greatest corrosion. 

With regard to the distinction between pulverised- 
fuel and stoker-fired plants, it would appear that 
you are confusing the problem of high dew-point 
trouble with the fouling of the boiler and super- 
heater tubes. There is as yet no evidence to show 
that there is any connection between the two, but a 
great deal to show that they are independent, since 
it is well known that many plants which suffer from 
boiler deposits are free from deposits on the air 
heaters and economisers. There is no pulverised- 
fuel plant in this country supplied by my firm in 
which high dew-point trouble, such as exists in cer- 
tain stoker-fired plants, has been experienced, and 
it was the general consensus of opinion of the meet- 
ing that pulverised-fuel plants are not affected in 
this manner. 

Referring to soot blowers and the effect of in- 
adequate drainage: it cannot be shown that this 
is a fundamental cause of high dew-point conditions, 
although there are some grounds for suspecting this 
when one considers the persistence of water droplets 
in the gas stream due to “ spheroidal state.” It has 
been found, however, that high dew-point troubles 
are encountered with and without soot blowers, and, 
while there is no doubt that soot blowers are fui- 
filling a very useful and necessary function in clean- 
ing boiler surfaces, and their efficieney in this respect 
is shown by the rapid development in the use of this 





type of equipment which has taken place over the 
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past 20 years, it cannot be claimed that they are in 
any way capable of preventing condensation of acid 
from the gases—which is the subject matter of my 
paper. In fact, it is well known that, under certain 
conditions, soot blowers accentuate this effect ; 
probably for the reasons given in the paper. 

| note you consider a case could be made out for a 
programme of research on boiler outage by setting 
aside certain boilers, or even a complete and fairly 
modern station, for this purpose alone. While this 
would undoubtedly yield information of value, I 
cannot share your view that it is the best method of 
approach, because the experience which I have 
previously indicated shows that troubles which are 
present in one plant are often absent in another, and 
the results of research carried out on one plant only, 
therefore, might be entirely misleading. 

The design of boiler plant is by no means static 
and must of necessity progress. It is inevitable 
that, as development proceeds, new factors will arise 
which may have an unforeseen influence on opera- 
tion. I suggest that it is only by carrying out 
research in step with development that any adverse 
trends may be noted, and that conclusions based on 
collective results from a large number of plants 
should be of greater value than those drawn from 
researches carried out on an individual installation. 

Yours faithfully, 
W. F. Harow. 
International Combustion, Limited, 
Derby. 
November 19, 1943. 


To THe Eprror or ENGINEERING. 


Sm,—It would be unfair to the workers engaged 
in the problems connected with boiler fouling and 
cleaning, both on design and research, if the implica- 
tions of your editorial article on page 391, ante, were 
allowed to pass unchallenged. Insufficient drainage 
of soot-blower piping systems has long been en- 
visaged as a possible cause of deposit accumulation, 
and the importance of thorough drainage of piping 
systems has been fully recognised by boiler designers 
and operators, since the pioneer work of Mr. C. P. 
Parry in this direction nearly 30 years ago. So far 
as “ bonded deposits’ are concerned, however, it 
has been clearly established, by discontinuing the 
use of soot blowers entirely in certain specific cases, 
that deposits on economisers, of the character 
deseribed, continue to form with the same rapidity 
when soot blowers are not used at all. 

The sectional character of a survey of this nature 
does not necessarily detract from its value, althoagh, 
so far asthe paper by Mr. Rylands and Mr. Jenkinson 
is concerned, probably there are reasons for limiting 
references to the work done on other portions of the 
boiler plant. One main fact emerging is that the 
underlying causes of bonded deposit accumulation 
are chemical changes. Scale effect, therefore, can 
be disregarded; the formation of sulphuric acid 
follows the same process in full-scale manufacture 
or on economiser tubes, and, in fact, all chemical 
manufacturing processes are based on laboratory 
experiments. 

Finally, it can be stated that the whole question 
of boiler outage is already, and has been for some 
time, the subject of combined and intensive research 
on the lines indicated, but there are obvious reasons 
why progress and results cannot be disseminated 
under present conditions. 

Yours faithfully, 


November 17, 1943. C. W. Parris. 


To THE Eprror or ENGINEERING. 


Str,—-As one who attended the joint meeting of 
the Institutions of Mechanical and Electrical En- 
gineers on Thursday, November 4, and took a minor 
part in the discussion, the writer was particularly 
interested in the article on ‘“‘ The Fouling of Boiler 
Tube Surfaces ” in your issue of November 12. He 
would confine his remarks here, as he did in the dis- 
cussion, to Mr. Harlow’s paper on “ Causes of High 
Dew-point Temperatures in Boiler Flue Gases.” In 
your comments, it is stated that “ it might reason- 
ably be asked whether there might not be some scale 
effect involved, the existence of which might tend 
to invalidate direct comparisons between laboratory 


sized furnaces and gas passages of the dimensions 
now common in power-station practice.” This 
might be a reasonable comment on Messrs. Rylands 
and Jenkinson’s paper, but, in the writer’s opinion, 
can hardly apply to Mr. Harlow’s. Although his 
own practical experience and actual measurements 
of superheater-tube temperatures and dew-points on 
stoker-fired boilers with moderately high superheats, 
support Mr. Harlow’s thesis, the writer now has data, 
which he was unable to submit at the time of the 
meeting, showing that Mr. Harlow’s curves in Figs. 5 
and 6 of his paper can be deduced from known 
chemical data. In other words, Mr. Harlow’s ex- 
perimental curves, so far as the effect of iron oxide 
is concerned, might have been deduced theoretically, 
and this has been done by the writer’s colleagues, 

Mr. L. M. Clark and Mr. G. H. Manning, of the 
Research Department of I.C.I. (Alkali). It is hoped 
that these findings can be submitted to the written 
discussion of the papers, but it would seem that they 
dispose of any question of scale effect influencing 
Mr. Harlow’s findings. 

As you imply in your article, it is felt that there 
may be many factors influencing the formation of 
boiler deposits, but it would appear to the writer 
that Mr. Harlow has substantially proved his case 
with regard to the occurrence, at some plants, of 
high dew-points. His findings must receive very 
serious attention by those concerned with the design 
and operation of stoker fired boilers. 

Yours faithfully, 
22, Walnut-avenue, B. M. THORNTON. 
Hartford, Cheshire. 

November 16, 1943. 

[Our correspondents’ letters seem to imply that our 
article tended to belittle the work described in the 
papers by Mr. Harlow and by Messrs. Rylands and 
Jenkinson. If this impression has been generally 
received, we are anxious to correct it, because we 
regard these papers as valuable contributions to the 
study of a most important subject and should still so 
regard them even if the trend of the discussion, to which 
our comments were supplementary, had been adverse. 
We have seen too many curious phenomena in boilers 
to adopt any dogmatic attitude, or to do anything so 
final as to “* pass judgment ” ; but we still feel that the 
last word has not yet been said, in either paper, on the 
connection of these investigations with the whole pro- 
blem of boiler outage. Mr. Harlow claims that his 
conclusions are “ supported” by operating results ; 
undoubtedly, they are strongly supported, but that is 
not quite the same thing as the elimination of all other 
considerations. Sulphuric acid formation may 
unaffected by the scale of operations, but it still seems 
to us {that the distribution of fouling, or of corrosion 
resulting from high dewpoints, and other causes of forced 
shutting-down, may be affected by the size of the boiler 
unit and the load that it has to carry. The ideal boiler 
would run indefinitely so long as it was supplied with 
fuel, air and water ; no boiler does this, or ever will, but 
a closer approach to the ideal offers advantages that 
would seem to justify even more intensive and large- 
scale research than that now in progress.—Ep., E.] 





OBITUARY. 


MR. HARRIS BOOTH. 


WE note with regret the death of Mr. Harris 
Booth, which occurred at Harlington Cottage 
Hospital, on November 16. Mr. Booth, who was 
born on January 25, 1884, received his general 
education at Dulwich College, and went up to 
Cambridge University in 1903. In 1907 he 
obtained the degree of B.A., with Honours, in the 
Mechanical Sciences Tripos, and then trained as a 
shop student in the Royal Carriage Department, 
Woolwich Arsenal. In 1909, Mr. Booth was ap- 
pointed a junior assistant at the National Physical 
Laboratory under the late Sir Thomas Stanton, 
and from 1911 to 1912 was engaged on re- 
search in aerodynamics, which culminated in 
the production of the first steady-speed wind 
tunnel. In 1912, Mr. Booth became assistant 
to Mr. Alec Ogilvie at Eastchurch, where he gained 
aerodrome experience, and in 1914 he was appointed 
head of the technical section of the Air Department 
at the Admiralty. From 1917 until 1920, Mr. Booth 
was head designer and technical adviser to Messrs. 
Blackburn Aircraft, Limited, and, from 1920 until 





experiments and the conditions obtaining in full- 


1922 supervised the design and construction depart- 


ments of the Commercial Aeroplane Wing Syndicate . 
In 1922, Mr. Booth joined the staff of the Weybridge 
aircraft works of Messrs. Vickers, Limited, now 
Vickers (Aviation) Limited, and for the subsequent 
four and a half years was in charge of the conversion 
of the design and construction practice from timber 
to metal, under Mr. R. K. Pierson. 

In 1927, Mr. Booth left the aircraft industry and 
became assistant to Mr. H. A. Humphrey, consulting 
engineer to Messrs. Imperial Chemical Industries, 
Limited, London, and in 1929 was appointed research 
engineer in the Coal-Oil Division at the Billingham 
works of the firm, where he was engaged on researches 
on chemical engineering in relation to coal hydro- 
genation. In 1934, Mr. Booth again changed his 
occupation, when he took up the position of Senior 
Scientific Officer in the Road Research Laboratory 
of the Department of Scientific and Industrial 
Research, continuing in this capacity for the re- 
mainder of his life. He was a Member of the 
Institution of Civil Engineers. 





MR. J. H. C. DE BREY. 


News has come to hand recently of the 
death in Holland on October 7, of Mr. 
J. H. C. de Brey, who founded, and until his 
retirement in 1940, directed, the ‘‘ Proefstation 
Delft.” As head of this well-known research 
laboratory for studying oil products, he became one 
of the best-known research workers in Europe on 
the subject of internal-combustion engines. He was 
63 years of age. Mr. de Brey was born in Rotterdam 
in 1880, and was a graduate of the university at 
Delft, where he obtained his degree in mechanical 
engineering in 190] and in electrical engineering a 
year later. The next four years he spent in the 
Caucasus, where he was engaged on the erection of 
electric power plants ; then he returned to Holland, 
to the engineering section of the Department of 
Public Works. In 1908, he entered the service of the 
Royal Dutch-Shell group of oil companies, with whom 
he remained until his retirement in 1940. 

As a Royal Dutch-Shell official, de Brey was 
sent first to the Netherlands East Indies, as advisory 
engineer on oil-refining equipment, and stayed there 
for five years. During this period he introduced and 
developed a number of new processes which subse- 
quently became general in oil-refining practice. At 
the same time, he carried out, with typical 
thoroughness, a theoretical and practical investi- 
gation of the friction of a viscous fluid in pipe lines 
and established the formule on which all such installa- 
tions are now based. He returned to Europe in 
1913, visiting Roumania and Russia to study the 
oil fields and refining processes there ; and, in 1915, 
was appointed to the Hague as technical adviser 
to the board of directors of the Royal Dutch-Shell 
group. In this post, which he held with conspicuous 
ability for 25 years, he built up a large technical 
and research organisation, including the Proef- 
station Delft, previously mentioned. His two chief 
assistants, J. J. Broeze and the late G. D. Boerlage, 
frequently visited this country‘on his behalf, and con- 
tributed a great deal of useful data to institutions and 
to the technical Press, among which may be men- 
tioned the article on ‘* Four-Ball Testing Apparatus 
for Extreme Pressure Lubricants,” by Mr. Boerlage, 
which appeared on page 46 of our 136th volume. 

Mr. Harry R. Ricardo, F.R.S., to whom we are 
indebted for much of the foregoing information 
regarding Mr. de Brey’s early career, writes that, 
by his death, “we have lost a very brilliant and 
versatile chemical engineer, and one who combined 
a profound knowledge of theory with first-rate 
practical engineering and, above all, sound common- 
sense. Among the many and original researches 
carried out at Delft under his guidance were the 
development of a very ingenious technique for 
determining, by a short test, the rate of cylinder 
bore wear; the introduction of, and the method of 
determining, the ‘cetane number’ as a measure 
of the suitability of Diesel oils; a very thorough 
research into the problem of detonation in spark- 
ignition engines; and other researches in connec- 
tion with lubrication, combustion, oil burners, etc. 
On those who knew him—and his friends were many 
—the charm of his personality, his kindliness, and his 





geniality, made a deep and enduring impression.” 
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LABOUR NOTES. 


Tue official figures relating to stoppages in coal- 
mining during the first nine months of the current 
year are a record of which no worker in the industry 
ean reasonably be proud, considering the pledges 
given to the Government by the executives of their 
unions that action of the kind would be avoided. 
No fewer than 577 disputes began during the period, 
involving “in all disputes in progress ” 200,000 work- 
people and a loss of 523,000 working days; the com- 
parable figures for the corresponding period of 1942 
were 419,227,800 and 756,000. Most, if not all, the 
stoppages were unofficial. ‘These unwarranted 
stoppages,’ leaders of the Durham miners said in a 
circular issued last week, “‘ are prolonging the war, 
with all its terrible cost. They are profoundly dis- 
turbing to the executive committee and agents. They 
can only be designated, consciously or otherwise, as 
sabotaging the war effort and assisting the enemy.” 





As a rule, unconstitutional strikes are “ called ” on 
the authority of very smal] branch votes. In Durham, 
apparently, the extremists go further. “ It is known,” 
the circular referred to states, “‘ that on occasion a 
lodge vote has decided that the pit shall work, but a 
minority section has refused to honour the decision 
and kept the whole pit out. It is anarchy and alien 
to democracy if a minority over-rides a majority. It 
is the duty of the lodge officials and members to see 
that the rules are honoured and to refuse to be over- 
ruled by a section of disruptionists.” 





The compilers of the Durham circular also say that 
they “refuse to believe that the standard of honour 
of members is such that they would exploit the present 
situation to raise their own standards at the expense 
and martyrdom of others.” On that point, the 
figures for September are certainly not encouraging. 
Of the 190 disputes which began in that month, 57 
directly involving 16,200 workpeople, arose out of 
demands for advances in wages; 10, directly involving 
1,100 workpeople, out of proposed reductions in wages, 
and 53, directly involving 12,500 workpeople, out of 
other wage questions. These figures, of course, refer 
to British industry as a whole. and not exclusively to 
coal-mining. 

The official cost-of-living index figure on November 1 
was 99 points above the level of July, 1914, showing 
no change as compared with October 1. The index 
figure of food prices also remained unchanged at 68 
points above the level of July, 1914. 





In its latest quarterly return the Ministry of Labour 
and National Service states that 72,253 persons were 
registered as wholly unemployed on October 18— 
many of them, no doubt, workers moving from one 
job to another—compared with 71,129 on July 19 and 
96,017 twelve months ago. On October 18, 732 were 
temporarily stopped, compared with 1,118 on July 19, 
and 951 casual workers were idle compared with 1,011. 
Twelve months ago, 2,196 were temporarily stopped 
and 2,867 casual workers were idle. According to 
the latest figure, unemployment increased by 1,026 in 
South Wales and decreased by 11 in the London area. 


The Ministry of Health has decided to extend the 
facilities under the Emergency Hospital Scheme for the 
specialist treatment and rehabilitation of workers in 
important war industries. At present, essential workers 
who suffer from fractures, whether sustained at work 
or not, are provided for at 200 hospitals where 
there are special facilities for dealing with these in- 
juries. In future, similar facilities will be available for 
other accident cases, such as dislocations and sprains, 
head injuries, and severe burns. This extended service 
will not apply to minor injuries which do not need the 
advice of a specialist. Employees receiving treatment 
will, as under the existing fracture scheme, be expected 


will consider these proposals and formulate one or 
more schemes, while sub-committees will work out 
details of finance and organisation. 


Mr. Mark Hodgson, General Secretary of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society and 
president of the Confederation of Shipbuilding and 
Engineering Trade Unions, stated after a meeting in 
York last week that the Confederation favoured the 
inclusion of technical grades on joint works production 
committees, and that an attempt would be made to 
induce the employers to share their views on the point. 
There was, he added, a feeling amongst members of 
the Confederation that joint district production com- 
mittees were also essential. 


The National Engineering Joint Trades Movement— 
which is composed of the engineering unions in the 
Confederation—apparently shares the views expressed 
by Mr. Hodgson. It has also decided to “ press the 
employers’ federation for recognition of trade union 
district production committees.”’- 


At the adjourned conference of cotton-trade em- 
ployers and trade-union officials in Manchester on 


workpeople for an advance in wages of 12s. a week for 
adults and 6s. a week for juveniles. It was decided 
to remit the whole case to the conciliation board which 
is used by the manufacturing side of the industry. All 
the parties concerned agreed to attend before the 








board and state their reasons for making the applica- 
tion to Sir Charles Doughty, the chairman. The 
employers’ organisations concerned are: the Federa- 
tion of Master Cotton 
Cotton Spinners’ and Manufacturers’ Association, and 
the Lancashire Cotton Corporation, and the trade 
unions: The Northern Counties Textile Trades 


the Operative Spinners’ Amalgamation and the Card- 
room Workers’ Amalgamation. 





An account of the war-time activities of women in 
Russia, compiled from Soviet sources, is given in a 
recent issue of the International Labour Office’s 
Review. In addition. it is stated, to taking part it 
guerrilla bands, and in playing an important part 
in the medical services at the front, women also serve, 
in exceptional cases, in the regular army formations, 
and, in particular, in the air force as fighter and bomber 
crews. Women’s councils attached to the military 
commissariats are responsible for welfare services to 
soldiers’ families. 


The employment of women in industry, which was 
already extensive before the war, has been considerably 
expanded, and large numbers of women now work in 
occupations in which their engagement was formerly 
the exception rather than the rule. In the merchant 
marine, some ships have crews consisting entirely of 
women, and women are extensively employed as 
dockers and in shipbuilding. Thousands of women are 
employed in mining, both underground and on the 
surface, and many of them have received awards for 
their output, while several large mines are managed by 
women engineers. On the railways, the proportion 
of women employed rose from 21-7 per cent. to 30-6 
per cent. between May 15, 1941, and October 1, 1942, 
and altogether 190,000 women have been trained in 
railway work since the outbreak of war. 


Similarly, there has been a large increase in the 
number of women employed in heavy industry. No 
total figures have been published, but at the Magnito- 
gorsk works the proportion rose from 25 per cent. 
before the war to 37-5 per cent. at the end of 1942. 
Many women have been decorated for their industrial 
exploits as well as for deeds of military valour. 





to contribute to the cost, if in a position to do so. 


War workers in many industries come under both 
the fracture scheme and the extended service. They 
include those engaged in shipbuilding and ship-repair- 
ing, building and civil engineering, mining, agriculture, 
fishing, public utilities, shipping and transport, as well 
as manual workers in all factories. Whole-time civil 
defence employees are also covered. 


Forty-four delegates representing fifteen unions in 
the engineering and allied trades, in Manchester 
last week, resumed discussion of the proposal to form 
one big union for the industry. It was decided to set 


up a committee consisting of a member of each of the 
unions interested, and to invite practical suggestions 
calculated to advance the scheme. 





The committee 





organisation of industrial employers has been formed 
in Chungking. 
dustrial Association, and the meeting at which it was 
constituted was attended by over 100 representatives 
of industry from Kiangsi, Hunan, Chungking, Chengtsu, 
and Kunming. 


stated to be to expedite the enactment of legislation 
relating to the establishment and working of industrial, 
as distinct from commercial, associations, and to assist 
in the fullest measure in the industrialisation of the 
country. 
preparation of plans for post-war development. 





Friday last, the employers rejected the claim of the | 


Spinners’ Associations, the | 


Federation (which includes the eight weavers’ unions), | 


THE RELIANCE DRILL GUARD 


Tue increased employment of relatively unskilled 
men and women in machine shops has made it advis- 
able to extend existing precautions in connection with 
the guarding of drilling machines and other t. 
The upper parts of drilling-machine spindles have been 
usually fitted in the past with telescopic guards and 
similar devices, but in the present circumstan-oes 
accidents may still be caused by the lower part of the 
spindle, the chuck, and the drill itself. The Reliance 
patent drill guard shown in the accompanying il! 
tration has accordingly been developed, and, we undcr- 
stand, has been approved by factory inspectors. TT}, 
sole agents for the appliance are Messrs. Alfred Herbert 
Limited, Coventry. 

The guard is fitted to the lower end of the dr 
spindle sleeve, so that it moves downwards as the 
drill is advanced to the work until its lower end makes 
contact with the jig, or an abutment on it, holding t}. 
work, As the cutting feed is then applied, the guard 
telescopes so that ordinary operation is not inter. 
fered with, although the spindle nose, chuck and dri! 
| are completely guarded. Slots at the front of the guard 
| enable the operation to be watched. The back of, th: 
| guard is open to permit the escape of swarf and 
|chips. On withdrawing the drill, light springs extend 














the guard to its original untelescoped length. When 
setting up work or changing tools in the chuck, the 
guard can be telescoped and retained in that condition 
by means of a catch. 

The guard is at present manufactured in three sizes. 
The first of these is suitable for most machines having 
chucks for straight-shank drills up to j in. in diameter. 
The internal width of the guard is 2} in., and the 
standard clip for attachment is 2} in. in diameter. 
The next size of guard has an internal width of 34 in.. 
and is suitable for machines having spindles with either 
a No. 1, No. 2, or No. 3 Morse taper hole for chucks 
holding straight-shank drills up to § in. in diameter. 
The third type of guard is intended for machines with 
quick-change drill chucks. This guard consists of two 
sections only. It is spring-loaded in a similar way to 
the other two guards and the lower part can be fixed 
in the top position when changing work. Space is pro- 
vided in the guard for the insertion of the fingers 
when changing tools in the quick-change chuck with- 
out stopping the spindle. The guard illustrated 
is one for a Herbert ball-bearing drilling machine. 
The guards can be fitted to machines having a 














A communication received by the International 


reversing attachment for tapping or without that 
attachment. 





Labour Offices at Montreal states that a national 


Its title is The Chinese National In- 





The aims and objects of the new organisation are 





Particular attention will be given to the 





THe INSTITUTION OF MECHANICAL ENGINEERS’ Ex- 
AMINATION.—The Institution of Mechanical Engineers 
announces that, thanks to arrangements made by the 
War Organisation of the British Red Cross and the Order 
of St. John of Jerusalem, no fewer than 37 candidates 
recently sat for the Institution’s examinations in Prisoner- 
of-War Camps in Germany. Of this number, 34, or 
92 per cent., secured passes, with an exceptionally high 
average percentage marking. The results reflect credit 
both on the candidates, and on members of the Institu- 
tion and others in the camps who organised classes and 
acted as instructors. 














Nov. 26, 1943. 


ENGINEERING. 





437 








POST-WAR ‘TRANSPORT 
AIRCRAFT.* 


By Dr. Epwarp P. Warner. 
(Continued from page 397.) 

No one who has to deal with problems of regulation, 
either of airworthiness or of the conditions of aircraft 
operation, can fail to be deeply sensible of his respon- 
sibility. Mistaken regulation can put a drag on 
development, or it can warp it into unsound and 
unprofitable directions. The United Kingdom has 
entrusted the formulation and application of airworthi- 
ness regulation to a semi-public body, of which most 
of the members are chosen from the industry. In the 
United States, the responsibility remains with an 
agency of Government; but we both have the same 
problems. On the one hand, we are constrained by 
the desire to include margins of safety that will leave 
no possibility of avoidable hazard—on the other, by 
the desire to impose no burdens on operation, and no 
economic handicaps on aircraft design, which do not 
genuinely correspond to the interest of safety. The} 
processes of regulation tend to grow more and nidre 
elaborate as aeronautical science and the art of aircraft 
design accumulate new refinements. It grows progres- 
sively more difficult, yet at the same time progressively 
more important, to keep regulation abreast of technical 
development, so that there may be no regulatory time- 
lag in the practical applicaion of the products of research 
and invention. 

Dr. Roxbee Cox, in his Wilbur Wright Lecture of 
1940, said: “ Now it can clearly be argued that an 
aeroplane should be allowed to carry more when flying 
over cool, flat 7 between large sea-level aero- 
dromes than when flying over mountains between 
high-up aerodromes in the tropics. I submit that the 
minimum safety requirements should vary with route 
conditions.” We in the United States had the same 
idea. Our first attempt in that direction had the short- 
comings of many initial efforts. 


After much further | 


| 





study, and protracted discussion with designers and | 


airline operators and all other interested parties, it was | 
revised into the form that is now in effect. 


The underlying principle of the present segaltions | 


is that it should be possible for a transport aircraft to 
sustain a failure of any one engine at any instant of 
the aircraft's flight without thereby creating any serious 
hazard; and that the standard requirements should 
include enough margins of performance to give reason- 
able insurance that the operation would still be safe in 
spite of high yo ayer turbulence, or other sub- 
standard atmospheric conditions, sub-standard condi- 
tion of the aero ¢, or failure to maintain the optimum 
flight path and air speed. The American tions 
now require that every new type of aircraft for trans- 
port use shall undergo, in addition to suitable tests for 
stability and control, enough landing and take-off trials 
to make it possible to compute the landing and take-off 
paths with reasonable accuracy for any weight within 
the probable operating range of the aircraft, and for 
any altitude above sea-level. The landing distance is 
measured in still air from a height of 50 ft. above the 
ground to the point of bringing the aircraft to rest ; 
and at the instant of passing the 50 ft. altitude the 
speed must be at least 30 per cent. in excess of the 
stalling speed. The flaps, or their equivalent, must be 
so set that the rate of climb with take-off power will be 
at least 0-07 times the square of the stalling speed in 
miles per hour, so insuring the pilot’s ability to pull up 
and continue his flight without wing, dependent upon 
instant retraction of the flaps in case he finds himself to 
be overshooting. 

The landing distance having been thus determined 
for a suitable range of weights and altitudes, the 
requirement is imposed that the aircraft shall be so 
loaded for any particular flight that the landing dis- 
tance will not exceed 60 per cent. of the actual length 
of runway available at the field where the landing is to 
be made. The margin of 60 per cent. is to allow for 
slippery runways, imperfect brakes, high air tempera- 
ture, and other deviations from normal 

The conditions with res to take-off are substanti- 
ally more complicated. The fundamental assumption 
in that case is that the take-off run is started on full 
power; that one hy stops at the most critical 
instant of the take- and that it must be possible, 
whatever the instant at which the engine failure occurs, 
either to continue the flight with safety or to bring the 
aeroplane to rest within the confines of the field. It is 
assumed that the retraction of the landing-gear is 
agen at the instant of leaving the ground ; and that 

lier of the dead e continues to acypesong 

uma « beight of 50 ft. is reached, whereupon the o 
pa of feathering is started. The aeroplane must leave 
the ground at a s at least 20 per cent. in excess of 
the power-off stalling speed, and at least 10 per cent. in 





* Tne 3lst Wilbur Wright Memorial Lecture, delivered 
before the Royal Aeronautical Society at a meeting held 
in London on May 27, 1943. 


Abridged. 








excess of that at which it can be kept under full 
directionai control. 

The use of an aircraft in transport operation must 
then meet the requirement that no take-off may be 
made with a load greater than will permit the aircraft, 
in following the demonstrated path for the case of 
critical engine failure, to reach a height of at least 50 ft. 
by the time it reaches the edge of the field and thereafter 
to clear all obstructions by at least 50 ft. vertically or 
300 ft. horizontally until it has attained an altitude 
completely clear of the surrounding terrain. It is 
pr required that the rate of climb with any one 

a ayer and its propeller windmilling, and 
with | the other engines operating at take-off power, shall 
be at least 0-035 times the square of the stalling speed 
of the aircraft with the flaps set as in the take-off tests. 
Since an aeroplane may take off and land under very 
favourable conditions and yet have to pass over high 
and rugged terrain en route, the regulations include a 
further stipulation that the rate of climb with one engine 
stopped, the propeller feathered, and the remaining 
engines operating at the maximum rate of power for 

tinuous output, must be at least 0-02 times the 
‘square of the stalling speed at an altitude 1,000 ft. 
above the highest terrain that has to be passed in the 
course of the flight. 

Both landing and take-off are subject to the require- 
ment that the aircraft shall have at least a certain 
minimum rate of climb with the actual flap setting with 
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Take - Off Power Loading 


which the landing or take-off is to be executed. The 
minimum allowable rate of climb, being proportional 
to the square of the stalling speed, increases with the 
weight of the aircraft, whereas the actual rate of climb 
at a given flap setting will of course decrease either with 
increase of weight or increase of altitude. To qualify 
for the maximum possible load at low altitudes and 
into or out of small fields, the flap setting used for a 
given maneuvre must vary both with the current 
weight of the aircraft and with the altitude of the field. 
Since the pilot can scarcely be expected to work all that 
out during a difficult approach, it is required that there 
shall be a pre-setting control, which the pilot may 
set for the altitude of the field to be used and for the 
anticipated weight at the time of landing or take-off, 
and an actual operating control, which may be moved 
merely to such indications as “ take-off,” “ approach,” 
or “landing.” The flap must thereupon move auto- 
matically to the angle appropriate for the manceuvre 
indicated and for the weight and altitude for which the 
proper settings had previously been made. 

The restrictions imposed on span loading by the 
take-off requirements may now be compared with the 
conclusions on span loading that were previously 
derived from considerations of cruising efficiency alone. 
For a twin-engine aircraft with an aspect ratio of 12, 
the product of take-off power loading and the square 
root of wing loading must not be more than about 72 
if the machine is to comply with the American regu- 
lations. For operating from a field at an altitude of 
5,000 ft.. assuming the engines to be supercharged to 
develop full take-off power at that altitude, the corre- 
sponding maximum allowable values would be about 
7 per cent. lower than for sea-level. The requirements 
relative to single-engine operation became critical only 
when exceptionally high altitudes occur along the route. 
In inet any twin-engine aircraft that meets the 
take-off requirements will be able to show as much 
climb under continuous cruising conditions with one 
engine inoperative as is necessary to cross terrain at 
least 3,000 ft. or 4,000 ft. above the level of the field 
from which the take-off was made. 





The product of wing loading and power loading is 


somewhat less satisfactory as a criterion of distance 
required for take-off when one engine fails during the 
take-off run than in gauging take-off distance with 
full power. It still serves the purpose to a fair degree 
of approximation, however; and in Fig. 15, the 
minimum length of take-off runway likely to be re- 
quired under the present American regulations is 
plotted against the value of the product of wing 
loading and take-off power loading for twin-engine and 
four-engine afrcraft. The full-line curves a, b, and c, 
show, respectively, the take-off distance required to 
climb to an altitude of 50 ft., by a twin-engined aircraft 
in which one engine fails at the critical instant; a 
four-engined machine with one engine similarly out 
of action; and with full power available. ,On the 
same chart, there are included, in dotted lines, curves 
of the maximum power loading (d and ¢) and minimum 
wing loading (f and g) with which the several values of 
the product of wing loading and power loading can be 
realised without being liable to fall below the required 
rate of climb with one engine inoperative. It appears 
that the necessary rate of climb can hardly be attained 
with a loading product of 500 in ‘a twin-engine aircraft, 
for example, unless the wing loading is at least 50 |b. 
per square foot, and the take-off power loading less 
than 10 lb. per horse-power. These curves represent 
the best performance that seems reasonably likely for 
the very near future. The length of take-off required 
by transport aircraft actually in service at the present 
time, analysed in accordance with the present American 
regulations, may run as much as 25 per cent. in excess 
of the values given by the curves in Fig. 15. 

Upon the assumptions used herein, the maximum 
wing loading that is allowable without undue increase 
in stalling speed becomes a limiting factor in seeking 
maximum economy of operation at speeds in excess 
of about 225 m.p.h. Ats below that figure, it is 
likely to be the take-off condition that is controlling. 
Specifically, under the present American regulations, 
it is the requirement concerning single-engine climb 
immediately after take-off with one dead engine. The 
meeting of that requirement appears likely to increase 
the operating cost per payload ton-mile by from 10 per 
cent. to 15 per cent., in an aeroplane designed primarily 
for maximum economy rather than for speed, as com- 
pared with the best economy that could be realised if 
the possibility of an engine failure during or imme- 
diately after take-off could be completely disregarded. 
Have we now carried elasticity in regulation, and the 
adaptation of regulatory requirements to particular 
operating conditions, too far? Or not yet far enough ? 
Certainly the new code is far more complex than the 
old. In 1939, the specifications with respect to the 
landing and take-off performance of aircraft consumed 
only 16 lines of the American Civil Air Regulations ; 
they now occupy 4} pages. Yet it seems impracticable 
to secure a sufficiently definite statement in less com- 
pass, and I believe that few if any of the American 
manufacturers of operators would forego the advan- 
tages of the flexibility of the new code in order to 
regain the simplicity of its predecessor. I believe that 
we are on the right track in establishing correlation 
between the characteristics of the aircraft and the 
characteristics of the route on which it is to be operated. 
I believe, and I earnestly hope, that we shall have a 
somewhat similar development with respect to civil 
aircraft not intended for transport purposes. 

Improvement in the smoothness and firmness of 
airport surfaces, and the steady increase in mechanical 
reliability and consequent decrease of the hazard of 
having to land elsewhere than on a regularly prepared 
airport surface, have diminished the direct importance 
of the speed at which the aircraft makes contact with 
the ground. The speed of approach to a landing, 
however, is still a serious consideration. Approach 
speed must be kept low enough for the pilot not to 
be unduly crowded in the operations of the approach. 
It seems to the prevailing view among experi- 
enced airline pilots in the United States that they 
do not want to make approaches, under present con- 
ditions, at over 120 m.p.h. Good practice seems to 
require also that the speed maintained during the 
approach should be at least 40 per cent. in excess of 
the stalling speed, to allow proper reserve for manceuv- 
ring and a proper margin of safety against stalling due 
to gusts. Combining the 120 m.p.h. with the 40 per 
cent. reserve indicates a stalling speed of 85 m.p.h., 
and that is the level at which American regulation 
currently sets the maximum allowable in the “‘ approach 
condition.” 


(To be' continued.) 





PERSONNEL IN INDUSTRY.—We have received from 
Personnel Administration, 130, Mount-street, London, 
W.1, a brochure entitled The Personnel Function 
in British Industry, dealing with the subject of the human 
factor in industry and its influence on production. We 


understand that a few copies are available for distri- 
bution to works executives concerned with personnel 
problems, and may be obtained on application to the 
above address. 
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THE REPAIR OF WORN OR hardness of any electrodeposited metal and there is | is achieved in practice is rarely demonstrable, but it 
OVER-MACHINED PARTS BY evidence that it has little direct effect on some electro- | can be shown to be approached by Ollard’s adhesion 


e | deposits. No reason is seen to modify the opinion | test.* In this test, a cylindrical test piece is first stopped 

ELECTRODEPOSITION. expressed some years ago by Macnaughtan and his | off with wax, leaving one end exposed. A minimum 

By A. W. Hornersatt, M.Sc.Tech. colleagues that hardness is mainly due to small grain | thickness of about 0-1 in. of nickel is then deposited 

Shas ; size, probably coupled with the effect of included non-|on the exposed end, and the wax removed and the 
ELECTRODEPOSITION of iron as a method of repair | metallic material. | deposit machined, so as to leave an annulus projecting 


was introduced during the war of 1914-18, when it was! The tensile properties of electrodeposited metals may | round the end of the specimen. The adhesion of the 
applied in Army repair workshops in France. Since | he determined by building up a sufficiently thick coat-| annulus of deposit is then determined in a suitable 
that time considerable progress has been made in the | ing (for example, 0-15 in.) on one or both sides of a| testing machine, by measuring the load required to 
knowledge and control of the process of nickel deposition | sheet of metal which has been treated to prevent the | detach it from the specimen. Typical values obtained 
(which has, superseded iron deposition because it is deposit from adhering firmly. The coating is prised off, with this test are shown in Table II. A composite 
easier to control and the properties of the deposit are | milled flat if necessary, cut into flat tensile test pieces, | turning of nickel and steel from a heavily coated steel 
more suitable). Chromium deposition has also been | and tested. Somé tests have also been made on round | shaft is shown in Fig. 4, on the opposite page. 
introduced ; the general scope of the processes is now 

accordingly much wider, both actually and potentially.| Taste I.—Tensile Properties of Typical Copper and | TaBLE II.—Typical Adhesion Values of Electrodeposited 


























Of particular interest at the present time is the use of Nickel Deposits. Nickel to Various Metals. 
the process for rectifying parts which are spoilt during |; ————————-_——— ee | = 
manufacture by over-machining. Experience has shown | Ultimate | Undertying Adhesion. ae 
that production schedules can be maintained with Tensile iepention Metal. Tons per Practune. 
appreciable savings in man-hours by plants of modest — Per cent. a die 
cost and occupying relatively small space. a — —-- 

With few exceptions, electrodeposition is satisfactory | _ pares e-r | Mild steel, rolled bar | 9 | In steel 
as a general method of repairing worn or over-machined | | 3- a nickel steel, | 32 | In steel 

shine vehicles. engine a. etc y » | Nickel, soft | 28 35 orged. | | 
parts of machines, vehicle » engines, guns, etc. Some » hard 55 6 Nickel-chromium structural | 21 | In steel, near inter- 
examples of breech mechanism parts of guns spoilt by | copper 20-25 40-55 steel, hardened and tem- | face 
incorrect machining and repaired by electrodeposition | _ pered. a . 
of nickel are illustrated in Figs. 1, 2 and 3, on this page. | ; | Case-hardened steel | 2 = near inter- 
The area to be built up is usually small ; the remajnder | test pieces to British Standard Specification No. 5005, | Cast iron (pearlitic) .. p ? Near interface 
of the surface is insulated with a coating of wax, thus | machined from thick electro-formed sheet. Care must | Nickel-coated mild steel 23 In nickel 
confining the deposit to the required position. The | be taken that the deposits are free from pits or large mg rod $4 af 
mechanical properties and the adhesion of the deposit | growths the presence of which may give rise to abnor- | Brass, “ 60/40” | 19-2 In brass 
must be suitable and reliably controlled if the process | mally low results by causing local failure. No exact Fivssher bronze s i po bronze 
. — Se lesaaly hac » » over. |c nlati . oe Ae adie: va M +. | Aluminium . ’ , 3-5 n aluminium 

is to be successful. It is largely because some _over- | corre lation of mechanic al properties of ele ctrode posited | Hot-dipped tin coating on 1-8 In tin coating 
confident platers accustomed only to the production of | metals is usually possible because of the difference in| mild steel. 
thin coatings for decoration or protection, have failed | structure between starting and finishing faces. The | Electrodeposited lead coating 1-0 In lead coating 
in the attempt to apply their existing technique for| crystals of the deposit are usually columnar and| ens cteel. | 








repair purposes, that doubt has arisen in the minds of | oriented at right-angles to the plane of testing; such 
engineers as to the reliability of the process. During | crystals are smaller near the starting face and the Experience shows that, once the technique of the 
the present war, however, numbers of plants have been | deposit is stronger and harder in this region and often | process has been properly mastered, very few failures 
started and are operating successfully. more ductile. As a general guide, typical results of | due to faulty adhesion are found. Where they do 
It is a curious fact that the indentation hardness of | tensile tests of electro-formed nickel and copper sheet | occur, they are usually attributable to inefficient opera- 
electrodeposited metals is normally higher, and some- | are given in Table I. ition of the process. Processes are not at present 
times very much higher, than that of the same metal in| The adhesion of electrodeposited metals is a subject | available for obtaining very strongly adherent deposits 
the cast or annealed condition. The diamond pyramid | upon which many loose and inaccurate statements have | on certain metals, although some of these can be built 
hardness of nickel and chromium as ordinarily deposited | been made, partly because of confusion between the | up with sufficiently adherent coatings to withstand the 
in practice is normally within the ranges 250-450 and | practice of decorative plating (where considerations of | stresses likely to be met with in service. The general 
750-950, respectively. The cause of the high hardness | adhesion must be subordinated to those of appearance position is summarised in Table III, opposite. It should 
obtained by electrodeposition has been extensively | and cost) and that of building up for engineering pur- | be noted that roughening the surface does not improve 
investigated and is variously attributed to (1) hydrogen, | poses. It has now been established that, under properly | the adhesion of any but very poorly or non-adherent 
(2) small grain size, (3) included non-metallic matter, | controlled conditions (which can be secured in practice), deposits. It can, in fact, be shown that very strongly 
possibly in a critical state of dispersion; or to a com-| the deposit and base are united by forces of atomic | adherent deposits can be formed less readily upon 
bination of (2) and (3). The subject is controversial, | attraction. Under ideal conditions, therefore, the force | rough than upon smooth surfaces. 
and too involved to discuss in detail in a short paper. | required to separate the two metals would be equal to| Most electrodeposited metals undergo a change in 
The presence of hydrogen in the metal has never been | that needed to rupture the weaker of the two and/| volume after they have been deposited. With nickel 
conclusively proved to contribute substantially to the | fracture would not occur at the joint since there is| and chromium deposits this change is normally con- 
|some interpenetration of the lattices and it is likely | tractile, although nickel deposits can be formed which 
* Presented to the Institution of Mechanical Engin- | that at the interface the lattice would be strained and 
cers on Friday, November 12, 1943. Abridged. | therefore stronger than normal. That this condition * See ENGINEERING, vol. 134, page 51 (1932). 
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Fig. 4. 


expand ; zinc deposits normally expand. The results 
of measurements of the relative degree of movement of 
various electrodeposited metals are summarised in 
Table IV from previously unpublished work. These 
measurements were made by plating on one side only 
of a piece of spring-steel strip, 4 in. by 0-2 in. by 
0-015 in. in size, and observing the movement of the 


TABLE III.—Suwitability of Different Metals for Building-up 
from the point of view of Adhesion. 








| Adhesion 
Adhesion Normally Poor, 
No Special | Special — Not — 
Difficulty in Processing : "— = | Buildin 
Proeeming. | 5 in) Ordinary if Stresses” 
Strong Strong ee St — 
Service, tending to 
Adhesion Adhesion | werven 
Obtainable Obtainable. | Ut may fail | detach Coating 
' * | under Severe | are likely to be 
} Local Stresses. | Encountered 
in Service. 
Mild steels, Tungsten Stainless steels,) Most alumin- 
low alloy steels, bronzes, cast irons, ium and mag- 
structural special brasses chromium, nesium alloys 
steel (not (e.g., contain- | case-hardened 
surface ing tin, steel, nitrided 
hardened), phosphorus, steel, some 
copper, iron, man- aluminium 
“si °° ganese, etc.), alloys. 
brasses, aluminium. 
nickel 














TABLE IV.—-Siress in Electrodeposited Metals. 











Linear Expansion or ane 
of Deposit as Indicated by 
Metal. Bath. Direction of Movement of 
Strip. 
Chromium | Chromic acid | Strong contraction 
Cobalt Sulphate Strong contraction 
Copper Acid sulphate | Nil or slight expansion or contrac- 
tion according to conditions. 
Iron Sulphate Slight to strong contraction accord- 
ing to conditions. 
Lead Perchlorate Expansion 
Nickel Sulphate Expansion to strong contraction ac- 
cording to conditions (normally 
strong contraction). 
Silver Cyanide Slight contraction 
Tin Oxalate Slight contraction 
Zine Sulphate Expansion 
Zine Cyanide Expansion 








strip during or after deposition. The contraction of 
nickel deposits may be sufficiently marked to produce 
rupture of the coating; it varies in degree with the 
type of solution, the conditions of deposition (especially 
temperature and acidity of the electrolyte) and the 
presence of impurities in the electrolyte. With suitable 
control of the process, stress is only of practical import- 
ance from two points of view : (1) when an appreciable 
thickness of coating is to be applied to an article of 
thin section; and (2) when the factor of safety in 
fatigue strength is not high (the stress in the coating 
may be additive to the applied stress). When this 
condition applies, steps have to be taken to choose a 
coating of such properties that the fxtigue strength is 
not seriously affected. Low-temperature treatment of 
the coating tends to cause an increase in the curvature 


of spring-steel strips plated on one side only, indicating 
an increase in the contraction of the deposit. 
Electrodeposited coatings are even, in thickness, 
only under ideal conditions, seldom or never realised 
in practice; for example, with suitable arrangements 
a sphere could probably be evenly coated. On articles 
of irregular shape, prominent areas, especially if with 





TABLE V.—TENSILE PROPERTIES : 
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control of the operator; thus the use of well-buffered 
solutions at low pH and high current density with 
agitation is conducive to poor distribution and where 
specially good throwing power is important it is ad- 
vantageous to choose a less well buffered solution at 
moderately high pH -value, medium current density 
and without agitation. The use of oxidising agents in 
the solutions is detrimental. 

Effect of Electrodeposited Coatings on Mechanical 
Properties of Steel—A sound adherent coating adds 
to the tensile properties of the base to which it is 
applied in proportion to its thickness and its properties 
relative to those of the base. Examples of the effects 
of nickel deposits built up upon standard tensile test 
pieces to British Standard Specification No. 5005 are 
given in Table V. The method employed was as 


AVERAGE RESULTS. 





























Core Metal. Nickel Deposit. Tensile Properties. 
Vickers 
Diamond Hardness Jenkins Ultimate 
Description. Hardness Description. Number Bend Strength Elongation. 
Number (V.D.H.). Values.* ngth. 
(V.D.H.). 
tons per 8q. in. per cent 
Mild steel 183 None — _— 42-0 14-0 
- Soft 170 125 39-7 18-0 
bs Hard 280 43 44-8 12°5 
Nickel .. a 286 None — — 63-0 18-7 
Chromium steel * Soft 194 125 56-5 20-4 
B.8.8. No. 5005/ 
501 hardened 
and tempered Hard 315 43 58-5 9-8 














sharp edges, receive excess of deposit while depressions 
receive less than the average. The effects of uneven 
primary current distribution tend to be modified by 
electrochemical factors such as cathode polarisation, 
conductivity of electrolyte, and current efficiency. 
Electroplating solutions are therefore said to have 
different “throwing powers.” Poor throwing power 
may be an important limitation of the process, especially 
with chromium plating solutions. A series of diagrams 
illustrating the effects of uneven distribution of deposit 
is shown in Figs. 5 to 10, on this page. Fig. 5 shows 
a deficiency of deposit at X in a sharp-angled rebate, 
before and after machining, and Fig. 6 shows that the 
provision of a radius at a sharp corner is helpful. In 
Fig. 7 is seen, on the left, a deposit in a narrow slot 
or blind hole, the width of which is less than the 
depth. On the right in Fig. 7 is seen the deposit after 
machining, showing a deficiency of coating at and near 
the base. A deposit on a wide slot or blind hole, the 
width of which is greater than the depth, is seen on 
the left in Fig. 8, while the uniform thickness of the 
deposit after machining is seen on the right. A 
deep score or tool mark, after the deposition process 
and subsequent machining, is shown in Fig. 9, while 
Fig. 10 indicates how the defect may be eliminated by 
the blending of tool marks. . 

To some extent, the distribution of deposits can be 
controlled by the electrodepositor. In both nickel 
and chromium deposition, various devices can be 
employed, such as non-conducting shields of wax or 
plastic sheet, to prevent undue build-up of deposit on 
the edges, or conducting shields to “‘ rob” prominent 
corners; auxiliary anodes-are sometimes necessary. 
Nickel solutions have better throwing power than 
chromium solutions and their throwing power, more- 
over, changes with composition and conditions of 








operation and is therefore, to some extent, under the 





* Determined separately. The figure given is the product of the thickness in thousandths of an inch (usually 7) and the number 
of reverse bends through 180 deg. over a radius of 0-04 in. to produce fracture. 


follows: Round tensile test pieces, 0-357 in. in dia- 
meter, were machined under size by 0-038 in., built 
up with electrodeposited nickel, and re-machined to 
plan size. Twenty per cent. of the cross-sectional 
area was thus of nickel. It will be seen that the duc- 
tility of both hard and soft steels is increased by the 
soft deposit, and that the ultimate strength -of a hard 
steel is reduced and of a soft steel increased by the 
hard deposit. 

The resistance of a steel test piece to an alternating 
bend test in air (e.g., Wéhler fatigue test) may be 
appreciably reduced by the presence of an electro- 
deposited coating of nickel or chromium. The effect 
appears to be associated with the following factors : 
(1) The properties of the coating, as, for example, its 
strength and ductility, its freedom from cracks and 
from local defects liable to result in cracks on flexing, 
the degree to which stress is present in the coating. 
(2) The thickness of the coating. (3) The surface finish 
of the coating. (4) The mechanical properties of the 
steel. (5) The degree and type of etching applied“ 
to the steel in preparing it for electrodeposition. The 
subject is pied se and is difficult to discuss briefly 
without inaccuracy. The following notes are based 
on results of tests of the influence of coatings up to 
0-005 in. in thickness on Wéhler test pieces 0-4 in. in 
diameter. 

A very strong smooth coating of nickel or chromium 
having a Jow, or no, internal stress has been found to 
have little effect on, or even to increase, the fatigue 
strength of a 40-ton to 50-ton steel, while highly stressed 
and mechanically weak deposits of nickel may reduce 
the fatigue strength by as much as 50 per cent. Norm- 
ally stressed deposits of nickel have been found to 
man st the fatigue strength of the same steel by about 
25 per cent. Chromium coatings generally appear to 
reduce the fatigue strength of steel less than nickel 
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coatings. The deleterious effect of chromium appears 
from published information to increase with the strength 
of the steel. The effect of conditions of chromium 
deposition is likely to be much less marked than with 
nickel deposition, since they are usually controlled to 
give deposits of maximum hardness. 

Further work on this subject is in progress and there 
appears to be some prospect of specifying conditions 
of deposition which would not lead to appreciable 
reduction in fatigue strength. In-the meantime, the 
possible effects of electrodeposited coatings on com- 
ponents subjected to high alternating stresses in service 
should be borne in mind. Under corrosive conditions, 
the protection afforded by the coating may outweigh 
other factors. 

General Notes.—The process of repair by electro- 
deposition is satisfactory, with few exceptions, for 
the repair of worn or over-machined parts of machines, 
vehicles, engines, guns, etc. Two metals only are in 
common use for building up over-machined 
namely, nickel and chromium. Chromium has the 
advantage that many firms are experienced in its 
deposition or have t which can be readily adapted 
to the p without considerable change. It has, 
however, the limitations that the deposited metal is 
glass-hard, and can only be ground; it is extremely 
brittle and its rate of deposition is less than that of 
nickel, especially on shielded or recessed surfaces. 
While the high hardness of chromium is of great 
value where a hard, wear-resisting surface is required, 


nickel is generally better for the rectification of over- 
machined parts. 
The wide of hardness obtainable with electro- 


deposited nickel has already been mentioned, but the 
choice of hardness of deposit for a particular purpose 
is often less important than might at first be supposed, 
because nickel rapidly work-hardens under sliding action 
and the wear resistance of deposits of different hardness 
is similar. For surfaces subject to heavy pressure or 
local hammering, it is advisable to specify a hard 
deposit. Nickel alone is not recommended for surfaces 
sliding in contact with steel under heavy pressure, 
owing to the danger of scoring. Chromium, or a duplex 
deposit of nickel with a chromium facing, is usually 
satisfactory for such surfaces. Application of nickel 
to glass-hard or case-hardened surfaces should not be 
attempted without expert advice. All types of nickel 
deposit may be machined readily by processes suitable 
for steel. Usually the same tools may be used, but 
better results are obtained with generous front and 
side rake angles (20 deg. to 25 deg.) and greater front 
clearance. Nickel work-hardens readily and is tough. 
It is therefore essential that it should be cut and not 
scraped. Slight difficulty is sometimes experienced 
owing to metal building up on the tool tip; this can 
usually be overcome by polishing or stoning the chip 
flow surface; chromium-plating of the tool is some- 
times found to be advantageous. 

Clear indication of the surface to be repaired is a 
convenience to the electrodepositor, but painting with 
oil colour is objectionable as the paint is difficult to 
remove. A statement of the maximium deficiency of 
the surface is also needed and may err on the generous 
side to avoid scant deposits, but it is important to 
remember that the time required and the price charged 
for the repair increase with the thickness of deposit 
called for. A description of the type of steel, especially 
if it is unusual, is of great help. There is no theoretical 
limit to the thickness which can be applied, and there 
is no important change of properties or adhesion with 
thickness. The time and difficulty of deposition in- 
crease however with the thickness of deposit, and as a 
general rule thicknesses of 0-05 in. to 0-1 in. of nickel 
or 0-01 in. of chromium are the economic limits. No 
precise figures can be given for the rate of deposition, 
because the effective rate is usually that at which the 
deposit builds up at its thinnest point and this depends 
upon the shape of the article. The ave theoretical 
rate of nickel deposition is usually 0-001 in. to 0-002 in. 
per hour and of chromium 0-0004 in. to 0-0008 in. 
per hour; effective rates may be down to one-third 
of these values according to the shape and accessi- 
bility of the surface to the depositing current. 

Thin deposits not more than 0-005 in. in thickness 
can be built up on simple shapes, such as a cylindrical 
shaft, within a tolerance of + 0-001 in. or less. This 
method of plating to within tolerance dimensions is 
used by skilled electrodepositors for surface hardening 
with thin chromium coatings (usually of the order of 
0-001 in. thickness or less) ; where much heavier coat- 
ings of chromium are demanded, and with any thick- 
ness of nickel, it is usually preferable to apply a thicker 
deposit than is needed and to grind or machine to size. 
It will, of course, be immediately apparent to engineers 
that, in order to take advantage of the high hardness 
of electrodeposited chromium, for example, the metal 
must either be applied in sufficient thickness that it 
ean withstand any indenting force likely to be met, 
irrespective of the hardness of the base, or the base 
must be chosen of sufficient hardness, so that an eco- 





and the output shaft can then rotate in the opposite 
speed ranges are available, one by the direct drive 


the number of poles on the annulus 10 is twice that 
of the winding 8, then the speed ratios are 1: 1 and 2:1 
with, in the one case, a variation over a limited range 
by variation of the slip of the coupling and in the other 
case by variation of the slip of the motor if the latter 
be an induction motor. 
synchronous motor, ia which case the magnet system 11 
will carry a field winding excited through slip-rings. 
A reversing switch 15 connectéd between the generator 
and the motor gives two speed ranges in the forward 
direction and one in reverse. 
apply a braking torque to the output shaft before 
reversal. 
is effected by disconnecting the winding 8 and connecting 
it to a supply 16 for braking. Yet another speed range 
can be provided by making either the armature winding 
nomically thin coating can be applied. of the alternator or the primary winding of the motor, 
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ELECTRICAL APPARATUS. 


550,590. Magnetic Slip Coupling. The English Electric 
Company, Limited, of London, and H. S. Carnegie, of 
Stafford. (3 Figs.) June 11, 1941.—The driving mem- 
ber 3 of the coupling carries an annular magnetic core 5 
magnetically linked with an annular magnetic core 6 
carried by the driven member 4. These cores form the 
primary and dary syst A second annular 
magnetic core 7 carried by the member 3 is magnetically 
linked with a similar magnetic system 8 carried by a 
stator frame 9. These two annuli together form a 
dynamo-electric machine. A second magnetic annulus 
10 on the stator 9 is magnetically linked with a second 
magnet system 11 carried by the member 4, these two 
together forming another dynamo-electric machine 
electrically connected to the first so that power can be 
transferred from one to the other. If the shaft carrying 
the member 3 is the input shaft of the coupling the 
cores 7 and 8 together constitute a generator, while the 
systems 10 and 11 together constitute a motor receiving 
electrical energy from the generator and imparting 
terque to the output shaft. With the electrical con- 
nections shown, the systems 5 and 7 carry field windings, 
either of which can be excited through slip-rings 12 and 
a@ change-over switch 13 from the direct-current supply. 
With the switch 13 in the position shown, the field 
system 5 produces a flux linked with the secondary 
system 6, which then drives the member 4 on the output 
shaft, torque being thus directly transmitted through the 
coupling. When the switch 13 is in the other position, 
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the field system 7 produces a flux linked with the stator 
winding 8. This serves as the armature winding of a 
synchronous alternator. The latter supplies current to 
the stator system 10, which forms the primary winding 
of an alternating-current motor of which the rotor 11 
drives the output shaft. The motor is an induction 
motor, the system 11 carrying a squirrel-cage winding 
or a winding connected to the usual variable resistance 
through slip-rings and brushes on the member 4. Thus 
power is transmitted indirectly from the input shaft 
to the output shaft through the generator and motor, 


direction from the input shaft. If the winding 8 forms 
@ different number of poles from the annulus 10, two 


through the coupling and the other by the indirect 
drive from generator to motor. Assuming, for example, 


The motor can, however, be a 


It may be advisable to 


If the motor is an induction motor braking 


the ends of the electrode. 
tight contact with the insulator bore, thus forming the 
required gas-tight seal. The inner ends of the electrode 
parts are electrically connected by the wire, which is 
usually crumpled under the pressure. The adjacent ends 
of the electrode parts c, d are grooved, and the materia! 
of the pellet flows into the grooves while it is plastic and 


Nov. 26, 1943. 


or both, a pole-changing winding. As shown. the primary 
winding on the motor stator 10 is a pole-changing 
winding connected to the reversing switch 15 through 
@ pole-changing switch 17, so that two speeds are 
obtainable for a particular frequency of the alter: tor, 
The switches 15 and 17 can be interlocked so that the 
motor cannot be reversed unless the switch 17 is in the 
slow-speed position. The switch 13 can also be sim larly 
interlocked. (Accepted January 15, 1943.) 


FURNACE APPARATUS. 

553,216. Producer-Gas Generator. Humphreys and 
Glasgow, Limited, of Westminster, and N. H. Williams, 
of Westminster. (2 Figs.) February 27, 1942.— The 
invention is a producer-gas generator in which the wall 
of the generator is constructed with a metal jacket 
cooled by water on the side away from the fire. If part 
of the fireside face of the water jacket is cooled too tur, 
by too liberal a flow of water, there is danger that st: im 
wil) condense on this face and cause corrosion. The obj«ct 
of the invention is to reduce this risk, and for this pur} se 
there is provided a thermestat control device whic: is 
actuated according to the temperature of the hot water 
leaving the water jacket and is arranged to contro! the 
flow of the cooler water to the jacket so that the quantity 
of water passing through the jacket is automatically 
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suited to the temperature condition inside the generator 
adjacent to the jacket. The evolution of steam within 
the jacket may not be desired, in which case the thermo- 
stat control should be set to operate some degrees below 
boiling point, but it is preferably set so that the water 
leaving the jacket is as close as practicable to boiling 
point. a is the annular boiler forming part of the wall 
of the generator, b the water jacket, and c a ring dipping 
into a water seal in the grate structure d, which is rotated 
by worm gear. ¢ is a cold-water inlet pipe te the wate: 
jacket 6 and / a hot-water outlet pipe. g is a valve in 
the pipe ¢, the valve being controlled by a thermostat 
in the hot-water outlet pipe f , the valve g, which controls 
the flow of water through the jacket, might be in the 
outlet pipe f. (Accepted May 12, 1943.) 


MOTOR VEHICLES. 


553,686. Sparking Plug. Lodge Plugs, Limited, of 
Rugby, and B. Hopps, of Rugby. (3 Figs.) February 26, 


'1942.—The invention is a gas-seal for a sparking plug of 


the kind in which the centre electrode is in two parte. 
The seal also serves to retain the inner electrode part in 
position and make electrical connection between the 
electrode parts. A cylindrica] pellet a (Fig. 1) of pow- 
dered glass is drilled axially with a small diameter hole. 
The glass powder is temporarily held together by a wax 
binder and is fired at a temperature of about 800 deg. C. 
A borosilicate glass, such as “ Pyrex,” is found to be 
most suitable for use in a ceramic insulator having 
alumina as its chief ingredient. After firing, a short 
length of wire b of about 0-01 in. diameter is inserted 
through the pellet and its ends are bent over to hold it 
in position. Molybdenum nickel-iron (about 42 per cent. 
nickel) and copper coated nickel-iron wire are found 
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to be most satisfactory as their co-efficients of thermal 
expansion are of the same order as those of the pellet and 
the insulator. In assembling the component parts of 
the plug, the electrode c (Fig. 2) which carries the spark- 
ing tip, and the rod d which carries the terminal, are 
placed in position within the ceramic insulator e, with 


the pellet a between the adjacent ends of the electrode 


parts. The assembly is then heated to about 900 deg. C. 
to render the pellet plastic, and pressure is applied to 
The pellet is expanded into 





so secures the electrode parts in position. 
June 1, 1943.) 
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INDUSTRIAL DIAMONDS. 
By Dr. D. F. Gatioway, Wh.Sc., A.M.I.Mech.E. 


Srnce the occupation of Europe by the Axis 
Powers and the resultant establishment in Britain 
of an extensive diamond industry to replace Con- 
tinental sources of supply, an increased interest has 
been displayed in the manufacture and use of dia- 
mond tools; and much publicity has been given 
through the Press and over the radio to the import- 
ance of industrial diamonds. Most of the available 
publications on diamond tools are either of a general 
non-technical nature, or are confined to some single 
technical aspect of manufacture, so that a compre- 
hensive impression of the diamond from mine to 
machine tool is not easily obtained. The following 
is an attempt to gather together such well-authenti- 
cated information as diamond-tool manufacturers, 
crystallographers, and others, have contributed to 
the practice and theory of diamond utilisation. 

Diamond, which is the hardest known substance, 
consists almost entirely of carbon. It is a mineral 
which was first discovered in India about 600 B.c. 


commercial occurrences take the form of either 
alluvial fields or “ pipes.” In alluvial fields, the 
river gravels, etc., which contain the diamonds are 
excavated from the river bed, or from tunnels in 
the valley side or from shallow pits in the vicinity. 
The excavated material is then crushed, washed and 
sorted. Diamonds in “ pipe ” deposits are found in 
a matrix of hard, bluish green rock called “ blue 
ground.” This diamantiferous ground occurs in 
the form of huge vertical cylinders which may be 
up to 50 acres in cross-section and extend deep into 
the earth. Early miners extracted the diamonds 
by digging down from the surface, so that each pipe 
became the site of an ever deepening crater as the 
blue ground was continually excavated. 

Modern methods are more economic and are highly 
mechanised. Shafts are sunk to different levels at 
a convenient distance from the pipe deposit as 
shown in Fig. 1, on this page. The blue ground is 
removed through a network of tunnels within the 
pipe and brought by trucks through the main 
system of tunnels to the foot of a shaft, to be hauled 
to the surface. It is then transported to vast open 
tracts known as distributing floors, where it is 





Although small quantities of diamonds have been | exposed to the atmosphere. The influence of sun 


found in various places all over the world, the main 
sources of supply are Africa, India, Brazil and the 
Belgian Congo. The superior hardness of diamonds 
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Fig.1. 



















| and rain, aided by the application of steam ploughs, 
|causes the blue ground to disintegrate, a process 
|which requires periods varying in length up to 
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12 months. The ground is then collected and passed 
through sieves which take the form of perforated 


the hands of suppliers; they, in turn, often feel at 
a disadvantage because of their limited knowledge 
of the practical aspects of the use and performance 
of diamonds, particularly in the more modern and 
rapidly developing applications, such as cutting 
tools. For these reasons, it is highly desirable that 
users of diamonds should acquire a fuller knowledge 
of the practical effects of the more important of 
the above criteria. 

The term “ hardness,’ when used in reference to 
diamonds, is often confused with cohesive strength. 
Lack of cohesion has caused some diamonds to be 
regarded as soft, when, in fact, experts are agreed 
that for practical purposes the variation in true 
hardness between one diamond and another is 
negligible, regardless of the locality in which the 
diamond was obtained. Diamonds are, however, 
of a crystalline nature and therefore are not iso- 
tropic, so that the hardness of any particular stone 
varies in different directions. Even in the direction 
of least hardness, diamonds are so much harder 
than other substances that any other known sub- 
stance can readily be cut with a diamond. It is 
the variation of hardness in different directions 
within the diamond which enables the cutter to 
shape it into forms suitable for cutting tools. 
Shaping is achieved by splitting and polishing. 
With the aid of another diamond, a small slit can 
be made on the surface of the diamond to be shaped, 
and the edge of a cleavage iron inserted in the slit. 
It is then possible to cleave the stone and to polish 
the surfaces so produced, using diamond dust as the 
abrasive. 

Common methods of measuring hardness, such 
as indentation, cannot be readily applied in the case 
of diamonds, and they are usually compared with 
other substances by reference to scratch hardness, 
which is, to some extent, a measure of cohesion. 
Scratch hardness is determined by the capability of 
being abraded or scratched by a sharp edge of 
another substance of slightly greater hardness. In 
this way the relative hardness of a series of materials 





me be determined, as shown in Table I, below, 


| TABLE I.—Relative Hardness of Various Materials, in- 
| cluding Carbides and Diamonds. 





| | | 
Mohs’ Scale | Extension of 











| cylinders, lumps which do not pass through the | Kioop | Metallic Cutting 

| sieves being crushed. The sieved material passes (1820). | Mohs’ Scale. (1939). Tool Material. 

| into washing pans consisting of shallow cylinders in a 

| which revolving arms force the heavier contents, 2. Gypsum ..| 39-5 

| including diamonds, to the rim, while the muddy| }: Finonte | oo 

residue is withdrawn near the centre of the pan. | 5. Apatite ..| | 220-263 | 

The next stage of sorting takes place on a pulsator) © Feldspar | . oun a 

or sloping table, which oscillates to and fro beneath | silica Se 

a stream of water. In this way, the diamonds and| Sy y = | as ~ | Stellite 

| other heavy constituents are further concentrated. 10. Garnet E \ 
renders them suitable for use where high resistance | For years the final sorting was carried out by hand, 1. F mi Tantalum carbide. 
to wear is of great importance, as, for example, in but ultimately it was discovered that diamonds! 9. Corundum | 12 | 1,000 | Tungsten carbide. 
wire-drawing dies, cutting tools, etc. There has readily adhere to greasy surfaces, and systems of | | 33. ee 
been a rapid intrease in the use of diamonds for | selection were introduced using oil separation or | carbide | 
industrial purposes during the past 25 years, and | greased corrugated tables over which the concen- | i — 


to-day, of the world’s total production of 14 million 
carats (that is, slightly over three short tons) more 
than 75 per cent. by weight is used for industrial 
purposes. The main industrial applications of 
diamonds are in dressing grinding wheels, for use as 
wire-drawing dies, as turning and boring tools, and 
in various instruments such as hardness testers, etc. 

In some industrial applications, the use of dia- 
monds is practically unavoidable, regardless of their 


cost, because alternative materials with suitable 
physical properties are not available. In other 
cases, however, alternative materials such as 


cemented carbide are applicable and the use of 
diamonds is only continued when it is justified 
economically. An important factor in the choice 
between the use of diamonds or an alternative 
material is the high initial cost of diamonds, which 
is by no means artificially maintained but is truly 
representative of the labour required to obtain them. 
The mining operation alone involves the work of 
one man for a whole year to produce 1-4 oz. of 
diamonds, for about 40 million units of gravel, etc., 
have to be mined to produce one unit of diamonds. 
After mining, the stones have to be selected and 
prepared for use, by cutting, polishing, piercing or 
other processes. 

Although diamonds have been found as minera- 
logical curiosities in various circumstances, the main 


trates were washed and separated. 

At the present stage of development of the indus- 
| trial diamond industry, the selection of diamonds 
| for specific industrial purposes is a comparatively 
| crude process, being more of an art than a science. 

Diamonds required for any particular process are 
| often selected by the method of trial and error, 
|and experts to-day are guided mainly by their 
knowledge of the past performance of similar stones. 
|In the past, insufficient correlated knowledge of 
|the characteristics of diamonds has forced these 
|crude methods of selection upon us, but now, as 
| experience is gathered, attempts are being made to 
base the selection of stones on their physical pro- 
perties. The performance of diamonds varies 
widely, even for stones nominally of the same type, 
so that obviously some physical properties of the 
stones must vary and these properties must affect 
the performance and effective life of the diamond. 

Properties which, if easily measurable; might 
constitute useful criteria for the selection of. dia- 
monds for specific industrial applications, are (1) hard- 
ness; (2) flaws; (3) inclusions; (4) thermal proper- 
ties ; (5) cleavage ; (6) twinning; (7) colour; and (8) 
the aggregation of crystals, other than twinning. 
| The engineer is often inclined to regard the per- 
| formance of diamonds with something akin to awe 
‘and to leave the selection of the stones largely in 














| 
| 10. Diamond | 15. Diamond ay cere 
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which includes the scale of scratch hardness estab- 
lished in 1820 by F. Mohs. The relative hardness 
of the same materials as determined by Knoop in 
1939 is also shown. Differences between successive 
numbers on Mohs’ scale do not represent equal 
intervals of hardness ; the intervals become greater 
as hardness increases. . 

Several types of flaws, such as partly developed 
cleavages, etc., may occur in diamonds. To some 
extent, they are found in almost all industrial 
diamonds and often form centres of weakness 
within the stone. In the scientific selection of 
stones for industrial purposes, where detection of 
flaws is not sufficient, it is necessary to determine 
the probable effect of the flaw upon the utility of 
the diamond ; for example, a small cavity may not 
create any serious tendency to failure, but the 
likelihood of weakness in the vicinity of such a 
flaw can best be ascertained by observing the 
characteristics of the flaw in relation to the cleavage 
planes along which splitting most readily takes place, 
and by the detection of strain loci as seen by 
polarised light. The positions and forms of irregular 
cavities, partial cleavages, or other flaws revealed by 
rigorous inspection constitute useful guides in allocat- 
ing stones to particular industrial applications. 
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| 
Inclusions almost invariably constitute strain | 
loci, and can be readily detected by the use of | 
polarised light. How much they detract from the 
utility of the diamond depends upon the nature 























and ition of the inclusion. In some applications, | Fig.5. 7. TV} WYLIE 

cath a8 in cutting tools, the uabvethage of the x Fig§ x Fig7. VY Fig.9. 
flaw may be minimised in the first instance by Dd } QO SSD Y, Wy, 

setting the diamond so that the inclusion is at its Pom a Y Y YO Y 

farthest from the working point. It should be 

remembered, however, that subsequent resetting | | 

is likely to bring the inclusion sufficiently near to Fig.10. 

the working point to be a source of weakness which 

is by no means negligible. In addition to the per- | we 
manent strain in the vicinity of an inclusion, there | . 


are other varying strains due to differences in| / 
physical properties between the inclusion and the | 
surrounding diamond; for example, differences in | 
linear expansion and thermal conductivity may | 
incur strain under working conditions where rapid | 
heating and cooling of the diamond tip occurs. 
Inclusions or flaws should not be tolerated near the | 
cutting edges of diamond turning tools or near the 
holes of drawing dies. 

In some applications of diamonds, for instance, 
in cutting tools, considerable heat is generated, so 
that there is an inevitable temperature gradient in 
the diamond cutting tool which gives rise to varia- | 
tion in expansion of the diamond and consequent | 
strain. This condition cannot be avoided in any 
cutting tool, but the tendency to strain is greatly 
reduced in the case of the diamond because of its 
high thermal conductivity and low coefficient of 
expansion. The value of the coefficient of linear ex- 
pansion of diamond, «, as given by Fizeau for any tem- 
perature ¢ deg. C., = 0-00000060 + 0-000000014 ¢. | 
The comparison of thermal conductivity and linear 
expansion, given in Table II, shows how much 
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TABLE II.—Comparison of Thermal Conductivity and Ex- 
pansion of Diamond and other Materials. 








Relative Thermal Expansion 
Substance. Thermal (Linear) 
Conductivity. per deg. C. x 10-*. 
Diamond. . ool 0-35 0-009 | 
Steel ¥e va 0-14 0-110 
Silver 1-00 0-188 
Glass 0-002 0-099 | 








less is the tendency to strain from this cause in 
the case of the diamond as compared with other 
materials. The values given in Table II refer to| 
normal atmospheric temperatures and not to cutting 
temperatures, but a number of experiments have 
been conducted which show that diamonds are not 


satly affected by large t ture | (not rigid). he 
> oven meted ty ce ip eageetee | light hammer, gliding takes place, provided the 


Cleavage may be defined as “the facility for direction tested is a plane of gliding. In the Ta! 
splitting along an absolutely true plane, having an | of gliding, the crystal parts are pushed apart; in 
orientation within the crystal definitely fixed to one | cleaving, the crystal = split. techn 
or two minutes of arc.”* Cleavage should not be | Twin crystals Leas of two individual crystals 
confused with splitting in the more general sense | United | symmetrically about plane, the © twin 
of the word, for, compared with the resistance to | — ng nae one of aoe ree 
splitting along any cleavage plane, the resistance to = Me possib phn of the crystals of the su ren 
splitting along any plane other than a cleavage | Or al ee the San Ga Wp Sti » 
plane is extremely high in diamond, as in other | “Tryst edge. Composite crystals of this type fre- 

quently occur, and although, in some cases, they 


crystalline material. The crystalline formation of ¢ imil 1 ls. th 
the diamond may be assumed to be octahedral, may appear very similar to normal crystals, they 


and the cleavage planes are parallel to the surfaces | a. oe ; 
of the octahedron. Dodecahedral cleavage may | shown in Fig. 2, on page 441. Since the owen plane 
ecuur in seme cheemmateness “ | corresponds to a cleavage plane, it constitutes a 
p : +3: ible source of weakness. 
Cleavage should not be confused with gliding. | PSS “ag -_ 
The difference between them is best shown by}. Colour in iteelf has no effect upon the utility of — 
considering the practical methods by which these | industrial diamond, but — far as colour madiontes 
two processes may be carried out. In the case of structural irregularities, it ae be taken == 
cleavage, the specimen to be tested is placed on a | wo ne alien = = we of ee —— — 
hard foundation, such as hard wood, and a wedge, | ® experiments have been carried out to determine 
such as the blade of a pen knife, is pressed firmly | the importance of colour, light absorption, fluores- 
on the crystal and pointed in the direction to be oahe yee roth light, and Nene 9 aa 
tested for cleavage. The back edge of the knife is |®"¢ ™ time It may be possible to associate some o 
then sharply struck with a very light hammer, and | these phenomena with the utility of the stones. 
if the direction tested is a direction of cleavage the | There - a to “rs nid bag sy rama of “aan a 
crystal will split into two pieces. Only the first ow a cealien aaah py acelin cops es | 
part. of the split will have been touched by the vee yy hy - a ie 4 . ——~ 
knife, the greater part of the two uniform surfaces le on e ~ = , adiieoe — a ao be 
being untouched and naturally formed. Gliding is | °C°O™"- oS Cea? SENERy thee Cae Coe 
somewhat similar to cleavage and planes of gliding of flaws or inclusions more difficult, and the colour 
—— itself is sometimes caused by the presence of numer- 
ous inclusions. Most experts are agreed that, if 
|colour is uniformly distributed, it is unlikely that 


are most frequently, but not always, identical with 
planes of cleavage. 





* Crystallography and Practical Crystal Measurements. 
By A. E. H. Tutten. 


(1922.) 






Gliding is induced by pressing 
|the blunt edge of a steel punch on the surface of | 
| the crystal, which is supported on an elastic surface | 
If the punch is then struck with a/| 


are often characterised by “ re-entrant angles,” as | 
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| Fig. 16. 
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it indicates weakness or any other form of unsuit- 
ability for industrial purposes. 

Composite crystals include crystals formed by 
parallel growth, twin crystals, and aggregates which 
|are neither twins nor perfectly parallel growths. 
|The type of growth has a marked effect upon the 
| strength of a diamond and forms a useful criterion 
‘of the utility of any particular stone as a cutting 
| tool. 
| In the manufacture of diamond tools for truing 
| abrasive wheels, the rough or partly shaped diamond 
is set in a holder as shown in Figs. 3 and 4, page 441. 
Caulking is the usual method of setting, although 
the process may be completed by brazing, and 
occasionally the stones are cast in position in 
| special alloy. Sometimes the diamond is fixed in 
soft steel (Fig. 3), but an alternative method is to 
set the diamond in a copper insert fixed in the end 
of the tool holder, as shown in Fig. 4. 

The principal processes involved in making a 
diamond into a wire-drawing die are :—cutting two 
facets perpendicular to the required axis of the 
hole to facilitate piercing, and two facets parallel 
to the required axis of hole to permit observation of 
the shape of the hole ; piercing the hole ; polishing ; 
and mounting. These stages in production are illus- 
trated in Figs. 5 to 8, on this page. The holes in 
the dies are bell-mouthed, as shown in Fig. 7. 
They are usually formed by fine steel needles, 
rotating and reciprocating at high speed, and loaded 





with oil and diamond dust. The high speed of 
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revolution is necessary because the diameters of 
the needles are so small and it is essential to main- 
tain a reasonable cutting speed between the diamond 
dust and the stone being pierced. The reciprocating 
motion ensures that diamond particles are continu- 
ally fed into the space between the needle point and 
the bottom of the hole. The drilling operation is 
conducted from both sides of the diamond. After 
piercing, the diamond is polished and mounted, 
usually in brass about 1 in. in diameter and between 
i in. and ¥ in. thick. 

The mechanical method is not the only means of 
piercing diamonds. An interesting alternative is 
that covered by Patent Specification No. 507,392, 
and illustrated in Fig. 9, opposite. The diamond 
to be pierced, indicated at a, is immersed in an 
electrolyte and a sharp-pointed electrode 5 is 
mounted to slide in a support c so that its point is 
in contact with the surface of the diamond where 
the hole is to be pierced. By the application of a 
suitable potential between this electrode and another 
d situated elsewhere in the electrolyte, an inter- 
mittent current, either alternating or direct, and 
of 40 volts to 80 volts, is established and the spark 
at the tip of the pointed electrode effects a uniform 
and relatively rapid piercing of the diamond. 

In the manufacture of a diamond turning and 
boring tool, the main stages are the selection of 
diamond, its formation into a tool tip, the manu- 
facture of the tool shank, and setting the diamond 
tip in the shank. The formation of a satisfactory 
tool tip from a diamond involves a considerable 
amount of careful work, which must be carried out 
with due regard to the natural properties of 
the diamond stone and the desirable features of 
the tool tip. One very important object in forming 
the diamond tip is the orientation of the tool 
surfaces and {cutting edges [relative to the crystal 
structure of the diamond, so as to minimise the 
tendency to cleavage or chipping of the cutting 
edges. The resistance of diamond to abrasion is so 
high that when it is used, as most turning and 
boring tools are, for machining non-ferrous alloys, 
very little wear occurs. Even after long usage, 
failure is more often due to cleavage; that is, to 
failure of cohesion along the cleavage planes. The 
cleavage planes lie in clearly defined directions 
within the stone and it is essential that it should 
be cut in such a way that the tendency to cleavage 
is reduced toa minimum. There are certain crystal- 
lographic directions within the diamond which 
exhibit greater cohesive strength than others, and it 
is necessary to determine these directions and to 
form the tool tip so that the maximum cutting 
forces involved when the tool is in use, and the 
consequent maximum stresses, shall occur on planes 
which have high cohesive strength. At the same 
time, to facilitate cutting and polishing, the forming 
operations have to be carried out in directions 
where the resistance of the diamond is low. 

The following brief description of the preparation 
of a diamond tool tip indicates some of the more 
important factors involved. Although diamonds 
vary in size and are usually of irregular shape, they 
have a common crystal structure which is usually 
either octahedral, as shown in Fig. 10, opposite, 
or dodecahedral, as shown in Fig. 11. Consider 
the procedure necessary to manufacture diamond 
tool tips of the forms illustrated in Figs. 12 and 13, 
which show the rounded nose and faceted nose, 
respectively, from a rough diamond having a crystal- 
lographic structure of the dodecahedral type shown 

















in Fig. 11. The direction of the long diagonal X Y 
of the dodecahedron face, is known from past 
experience to be a hard or resistive direction. The | 
direction X Z is also a hard direction, and the | 
point X, which represents the intersection of the 
two “ hard ribs,” is known as a “‘ hard corner.”” For 
maximum strength and durability, it is desirable to 
orient the tool-tip form within the diamond in such 
a way that the hard corner coincides with the 
working tip of the tool. During the metal-cutting 
operation, the extreme tip of the working point is 
subject to a very high stress intensity, for, although 
the cutting force is quite low (often less than 1 lb.), 
it is concentrated on a very small area of contact 
between chip and tool tip. In addition to this 
mechanical stress there are others, such as thermal 
stresses. One scheme for cutting the diamond, so 
as to take advantage of the hard corner and crystal- 
lographic “ ribs,” would be that indicated in Fig. 14. | 

In some diamonds, the directions of cleavage, etc.., | 
can be readily detected by the trained eye, but in 
other cases these important directions are not so 
apparent. For this reason, equipment has been 
developed, including the use of X-rays, which 
provide a modern scientific method of determining 
the crystallographic axes of diamonds. After pre- 
paring two polished surfaces with a common edge, | 
or a single surface with a reference line, the direc- | 
tions of the crystallographic axes can be determined | 
rapidly and accurately with X-ray equipment. 

One instrument for the orientation of diamonds, | 
a special ionisation spectrometer, is based on the 
reflection of X-rays from atomic planes within the 
diamond. The diamond is mounted on a mechanism 
similar to an ordinary goniometer, so that move- 
ments about vertical and horizontal axes can be 
made and measured. A narrow beam of X-rays 
is permitted to fall upon the diamond in such a 
way that the reflected beam passes through a thin 
aluminium window into the ionisation chamber 
containing argon. This gas is ionised, the positively 
charged ions being collected on the walls of the 
chamber while the negative ions are attracted to 
the metal electrode in the centre of the chamber. 
After amplification, a galvanometer reading is 
obtained which indicates the quantity of X-rays 
reflected. By systematic rotation of the diamond, 
positions for maximum reflection are obtained, and 
these can be used to determine the orientation of the 
crystallographic axes. 

The principal item of equipment used in the 
production of diamond tool tips is the skeif. A 
skeif consists of a cast-iron disc about 12 in. in 
diameter and 1 in. thick, which rotates about a 
vertical spindle. The upper face of the disc is made 
absolutely plane and true relative to the axis of 
rotation, and, after being slightly scored, is charged 
with the abrasive medium, which is a mixture of 
olive oil and diamond powder, in the ratio of 1 carat 
(0-2 gm.) of powder to about 12 drops of oil. The 
skeif usually runs at about 2,500 r.p.m. and is 
balanced so that vibration is reduced to a minimum. 
After normal use, the skeif can be reconditioned by 
the application of a mixture of fine silicon-carbide 
powder in water, which is introduced between 
its face and a lead disc. Damaged skeifs usually 
require turning or grinding before they are fit for 
final preparation. 

The first stage in preparing the above tip would 
be to cut the face P, in Fig. 14, after which the 
flank M of the tool would be formed to give the 
required clearances from the nose N to the heel H. 








|are planes in the dodecahedral structure. 


|includes casting and brazing. 


This latter operation requires considerable skill and 
is carried out on a skeif as illustrated in Fig. 15, 
the tool being rocked about an axis A B, so that the 
skeif cuts from the face T to the centre line of the 
tip N H, thus forming half the tip. The process is 
then repeated from the other side of the tip, again 
working round to the centre line N H, and finally 
the two arcs are blended. By forming the tip in this 
way, the cutter takes advantage of the so-called 
“ soft’ direction, parallel to the short diagonal of 
a dodecahedral plane, when cutting; yet it leaves 
the hard corner at the cutting edge and the resistant 
“rib” in the approximate direction of application 
of the cutting force. In tool tips produced in this 
manner, the extent of the radius or facets is limited 
by the bounding planes of the tool-tip flanks, which 
If the 
radius has to be terminated tangentially to these 
planes, the maximum arc attainable is about 70 deg. 
To form greater arcs, a more extensive cutting 
scheme must be adopted. Maximum tool life is 
attainable only when the most favourable orienta- 
tion of the tip relative to the structure of the dia- 
mond is selected. 

The importance of this orientation is known to 
all diamond cutters, yet there is a tendency to forgo 
the important advantages of correct crientation in 
order to conserve the maximum weight of each 
stone. From the viewpoint of utility, which is an 
important factor in diamond tool tips, maximum 
weight of the finished stone is of little importance 
compared with correct orientation, and the tendency 
to conserve weight by a minimum of cutting, which 
has been carried over from the gem industry, 
should be abandoned. 

When the diamond has been cut and polished to 
the required form of tool tip, it must be set in a 
holder. The diamond holder, which forms the shank 
of the tool, has two main functions, namely, to 
support the diamond tip in the correct position for 
the turning operation and to conduct the heat 
generated during the cutting operation away from 
the diamond tip. 

The usual methods of setting diamond tool tips 
may be roughly divided into hot setting, cold setting, 
and combined hot and cold setting. Hot setting 
In both processes, 
the temperature to which the diamond is exposed is 
important, and it is desirable to carry out the 
operation in an inert atmosphere when working at 
the higher temperatures. Temperatures as high as 
1,000 deg. C. are not injurious provided that ade- 
quate care is taken, but, in the absence of suitable 
precautions, the surfaces of the diamond, particu- 
larly if they are polished, may be attacked at 
temperatures as low as 700 deg. C. 

When casting diamonds in their holders, a special 
mould is used, the cover of which is designed to 
hold the diamond in position during the casting 
operation. Provision is usually made for adjusting 
the position of the diamond before casting, and the 
casting operation itself is carried out in a vacuum. 
The cast setting material, which is usually a special 
brass or copper-nickel alloy, is allowed to cool and 
is then machined to the desired shape. 

Brazing is a method of setting usually reserved 
for small diamond tips, such as those commonly 
used for boring tools. The general method is to 
make a small hole in the holder, slightly larger than 
the diamond to be set and oriented with respect to 
the tool shank so that the cutting tip is correctly 
disposed, and then to braze the tip in position 
within the hole, using special solders and fluxes. 
The selection of suitable solders is difficult, those 
which have a favourably low melting point, being 
usually soft and having a high coefficient of expan- 
sion, so that the diamond, under the stress and high 
temperature of working conditions, is liable to 
become loose. To prevent this, a combination of 
hot and cold setting may be used, in which the 
diamond tip is inserted in the hole in the holder, 
caulked in position, and then any remaining spaces 
filled with brazing material. 

The most usual method of cold setting used for 
fixing diamond turning-tool tips to their shanks is 
by clamping. The whole of the diamond tip is 
carefully shaped to that it can be rigidly locked in 
position at the end of its holder. Several examples 
of the various methods of clamping are shown in 
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Figs. 16 to 18, on page 442. Clamping is generally | approach to plastics is evident from the subjects, no 
achieved by one of three methods, either direct | less than the substance, of succeeding articles on the 
clamping with screw and cover plate, as in Fig. 16,| machining of plastics, the design and operation of 
on a taper and sleeve, as in Fig. 17, or using special | plastic bearings and gears, and the essential features 
wedge-shaped diamonds, as shown in Fig. 18. of moulds, presses and other equipment for the 

Some modern types of tool holder are designed, | manufacture of plastic articles. On the associated 
not only to give adequate support to the diamond | topics of “improved” wood and synthetic ad- 
tip, but also to permit adjustment of the diamond. | hesives, the metal spray-coating and X-ray ex- 
By this means the various cutting and clearance | amination of plastic parts, and the welding of 
angles can be modified within limits, and the various | thermo-plastics, Mr. Brown has much practical 
facets or sections of arc on the diamond tip can be | information to impart. Finally, he deals briefly 


brought into operation in succession. Several types 
of adjustable diamond tool holders are shown in 
Figs. 19 to 22, on page 443. 

The treatment of individual parts of the subject 
has been necessarily brief, but emphasis has been 
laid on two processes, namely, selection of diamonds 
for particular industrial purposes, and correct 
orientation of diamond tools. To summarise :— 
So long as engineers are dependent upon natural 
sources of supply, there will always be considerable 

ariation between individual stones, so that the 
first step -in economic utilisation will be efficient 
and, as far as possible, scientific selection of stones 
for each specific industrial application. Stones 
selected for such applications as tool tips give 
maximum utility only when the orientation of the 


erystal structure is properly planned on the basis | 


of the functions which the tool must perform | 
Accurate knowledge of | 


during the cutting action. 


with the use of transparent plastic material for 
making instructional models having visible internal 
working parts, and components for photo-elastic 
stress analysis. Although primarily concerned with 
compiling facts and data, the author occasionally 
| presents points of view that prompt a desire for 
|more of his knowledge and experience to be made 
| available to engineers. The term “ Handbook ” 
|implies a restriction of critical discussion which 
| might well be removed from a work which, as it 
stands, is of considerable merit. 


| 








INVENTION IN RELATION 
| INDUSTRY.* 
By E. W. Moss, M.I.E.E. 


TO 


| problems have to be solved irrespective of expen 
in peace, more careful watch has to be kept on expe: 
ture. The advances in aviation and wireless du 
the present war have been very great and will be 
considerable value in the peace-time affairs of ma 
During recent years, there has been a great advance: 
materials required for special purposes and probab), 
nowhere more than in the meter and instrum: 
industry. New insulation materials, new magnet 
alloys, new contacts, have all contributed to t/ 
production of instruments which are cheaper, sound 
in operation, and easier to manufacture. 

In the development of an invention into a commer 
article, success is sometimes finally achieved by t! 
invention or improvement of a detail. The invent 
who produces the detail and causes the basic invention 
to be a success might often be considered as contribut 
ing more to the final product than he who had th 
original broad idea. Indeed, without the satisfactor 
detail, the original idea might have been useless. 

Dr. H. W. Dickinson, in a paper on “‘ The Evolutio: 
of Invention,” read before the Institution of Mech 
anical Engineers in 1934, suggested that “‘ too muc! 
stress should not be laid upon the acquisition of vast 
| knowledge by the inventor, as many inventions hav: 

had their inception in ignorance of what had alread, 
| been accomplished in their fields.” This is in contra 
| distinction to suggestions made at other times by 
| leaders in industry, who have advanced the theor 


t 





| that invention will be most efficient if the potential! 
| inventor who sets out to solve a certain problem has 


Proeress in the technical arts consists in invention | 4 full knowledge of all that has been done before in 


in many different aspects. Very seldom is a com- 
pletely new invention produced, but improvement of 


|}eonnection with it. 


In these circumstances, an in 
ventor may be led away from a successful solution of 


these functions, combined with the most suitable | existing instruments, machines, processes and methods | the problem by a knowledge of what others have pro 
technique of diamond preparation, is essential for | is continually taking place, each of the various steps | posed, because it is difficult to ascertain or realise why 
the production of good diamond tools, the values | constituting an invention ; but, for the very existence | particular line of attack has failed. It will often be 
of which must be judged by the true standard of |of this country, an acceleration of invention and | better for the — inventor to follow a line entirely 
utility and not by the false standard of weight. |improvement will be necessary. Before the war, a | suggested by mself. He may, however, after he has 
z | large proportion of the imports of this country, probably | proceeded a certain way, find it useful then to ascertain 
nearly 30 per cent., was paid for by the interest on| whether others have followed that line and what 
foreign investments. These investments have largely | success they have achieved. It is difficult and indeed 
been expended in financing the war. Raw materials | impossible to lay down rules for the production of 
|and food are necessary imports, and almost the only | invention ; so much depends on the individual inventor. 
way in which they can be paid for is with manufactured | An invention may be produced on the instant by 

| goods. The loss of the return on foreign investments, | the union of genius and experience, or it may be the 
- : | I believe, has only been accelerated by the war; even | result of laborious research. Many inventions that 
Brown. London: George Newnes, Limited. [Price | had there been no war, the tendency would have been | matter are produced, and many are reduced to practical 
178. 6d. net.) | for the growing and developing countries to object to | form, by teams of experts working in well-equipped 
THE limited extent to which plastic materials are | their industries being completely subservient to foreign | laboratories and workshops, such as those of the 
used in structural and mechanical engineering is | capital, and to desire that these industries should be | research departments of large industrial concerns or 
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Handbook of Engineering Plastics. By D. WARBURTON 





in sharp contrast to the progress achieved in other | owned, or at least controlled, by their own nationals. | of the research associations. Before a satisfactory 
| commercial solution of a problem is attained, the costs 


directions by the plastics industry during the past 
25 years, and may be explained in part by the facts 
that the determination, critical analysis, and public 
presentation of mechanical strength data have 
lagged behind the invention and commercial pro- 
duction of plastics. Engineers are commendably 
cautious about designing without adequate know- 
ledge of strength properties, and, while more infor- 
mation on this aspect of plastics has been discovered 
than is generally realised, much of it has appeared 
in scattered publications and needs critical selection 
and correlation to make it ready for use. 

For such a task the author of this Handbook is 
manifestly qualified by a wide knowledge of the 
plastics industry, by personal conduct of research 
on plastic materials, and by practical experience 
of what engineers must know to enable them to 
use plastics with confidence. His introductory 


survey of available types of thermo-plastic and | 


thermo-setting substances, their sources and chemical 
processing, and the methods used for the manu- 
facture of finished articles, is concise, but compre- 
hensive. The ensuing chapters, comprising the 
most valuable subject matter in the book, start 
with a summary of the effects of fillers, temperature, 
and other factors on physical properties, and present 
typical results* for a representative selection of 
materials subject to static bending stress. Graphs 
illustrating these secondary effects are given to 
supplement a wealth of admirably tabulated data 
covering average values for 15 different physical 
properties—mechanical strength, weight, and 
thermal, electrical, hygroscopic and decorative 
characteristics—of 24 different plastics. For each 
property, every material is given a “ merit index ” 
figure to facilitate the choice of the best material 
to meet a given set of service conditions. The creep, 
cold flow and fatigue behaviours of a range of 
thermo-setting plastics strong enough to be useful 
in engineering, provide serviceable information on 
an aspect of great importance to which the author 
has devoted close study and experimental research. 
Similar first-hand acquaintance with the engineer's 


| With the development, as manufacturing countries, of 
|what hitherto have been backward and consumer 
countries, competition in those countries with our own 
| manufactures must become more difficult. Invention 
| and improvement in our manufactures is one way, and 
| perhaps the only way, by which old markets can be 
maintained and new markets secured. 

| Broadly speaking, invention is directed in three 
main streams, all designed to amplify man’s oppor- 


| tunities in life by enabling necessary things to be done | 
| more easily and quickly ; pleasant things, old and new, | 


| to be done more readily and cheaply ; and unpleasant 

things to be mitigated or avoided. Inventions may be 
| divided into two classes, ““ primary ” and “ secondary ” 
|inventions. Primary or basic inventions are few, but 
each one opens a field for many secondary inventions. 
All inventions constitute some progress in human 
knowledge. A successful instrument, apparatus, ma- 
chine, process or tool is rarely first produced in its 
final and best form, and it is only by the application 
| of many brains that eventually it reaches a satisfactory 
practical form. All engineers invent, and, indeed, are 
| continually inventing; if not, they are of little use 
|as engineers. An engineer is always endeavouring to 
| obtain the better operation, or simpler operation, of a 
|machine, a better product, a cheaper machine or 
|cheaper product. Many inventions, however, are not 
| made to satisfy an immediate need and consequently 
|do not come into commercial use; and because the 
|need has not arisen the inventor often feels that he 
| has been badly treated. On the other hand, a need is 
sometimes not recognised by the public until the means 
to satisfy it has been produced. There are no better 
| examples of this class of inventions than the telegraph 
and telephone. 

At times in the history of invention, the reduction 
of an idea to practice has not been possible because it 
was beyond the mechanical arts of the day. There 
was no development of the steam engine from Hero to 
Savery, because it required a boiler to withstand a 
pressure of a few atmospheres and such was beyond 
the skill of the engineers of the time. Warfare has 
always produced numerous inventions and the know- 
ledge gained, in many instances, has been of great use 
in subsequent peace-time developments. In war time, 














| * Chairman’s address to the Measurements Section of 
|the Institution of Electrical Engineers, delivered in 
| London on Friday, October 22, 1943. Abridged. 











involved will often amount to many thousands of 
pounds, which can only be provided by such industrial 
concerns and research associations. The kind of 
invention which is made by the inventor who “ cannot 
help inventing " is more often of the “ gadget” type, 
and so is frequently no better than other, and perhaps 
cheaper, devices for the same purpose, already on the 
market. 

Dr. Dickinson pointed out in his paper that “ man 
reacts instinctively against innovation.” In the past, 
there has been an instinctive objection to new ideas 
which might result in the loss of employment or upset 
business as it existed at the time. Indeed, there has 


| been some foundation for this objection, because the 


introduction of some inventions has caused unemploy- 
ment for a time; but history shows that eventually the 
cheapening of articles resulting from those inventions 
has made their use much more general, so that, in 
fact, a larger employment has been brought about. 
Social legislation will, no doubt, provide means to 
overcome such difficulties as may be experienced in 
transition periods. 

Invention can only tend to reduce the price of 
goods and to provide goods which improve the amenities 
and enjoyment of the people. In the lifetime of many 
of us, the motor car has been brought within the powers 
of ownership of millions. We have the enjoyment 
brought into the home by the wireless set, and the 
enjoyment of the cinema. Improvements in transport 
have made it possible for the worker to live out of #he 
town where he works, and yet to spend less time in 
travelling than was required 30 years ago. Improve- 
ments in the telephone service immediately before the 
war were most marked. It is now possible to travel 
across the Atlantic in twelve hours. All of these 
things can and do improve the lives of the inhabitants 
of the world. 

It is often said that, had there been no invention, 
there would have been no wars, or, anyway, that they 
would not have been so terrible. Such arguments 
are unsound. It might as well be said that the dis- 
covery of metals and the invention of the knife were 
retrograde steps because they could be employed so 
much more ably than known means for destroying 
human life. It was just as terrible, or, perhaps, more 
terrible, to be killed by a battle axe than by a sudden 
bullet from an unknown source. The misuse of in- 
ventions, as it has been called, depends on the education 
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of the human race. It is for others to see that inven- 
tions are rightly applied; it is not the duty of the 
inventor or the chemist or the engineer. As Sir Alfred 
Ewing said in his James Forrest Lecture of 1928, “ In 
our diligent cultivation of these arts, we engineers have 
perhaps forgotten that progress in them has far out- 
stripped the ethical progress of the race.” 

It is possible to obtain from the State the grant of a 
monopoly for an invention (usually termed a patent) 
for a limited number of years in exchange for instruc- 
tion to the public how to carry out the invention ; and, 
of course, on the payment of certain fees. Such 4 
monopoly is a reward for the production of something 
new and for teaching the community how to take 
advantage of it when the monopoly period has ceased, 
and is in contradistinction to the type of monopoly 
usual several hundred years ago and granted by the 
Sovereign as a reward to favourites or to raise revenue. 
Such monopolies deprived the public of something to 
which already they had free access. The limited mono- 
poly granted for an invention is a reward for giving 
to the public something which was unknown before 
the grant. It is also intended as an encouragement of 
invention, so that new industries may be established, 
with consequent greater employment and an improve- 
ment in the standard of living. 

Monopolies for a limited period for inventions were 
established by the Statute of Monopolies of James I, 
enacted in 1623, which forbade the Crown to grant 
monopolies with the exception of those specified in the 
Act and of monopolies relating to new manufactures. 
Section 6 of the Statute, which exempted monopolies 
for new manufactures from the general prohibition, is 
as follows: ‘“ Provided also, and be it declared and 
enacted that any declaration before mentioned shall 
not extend to any Letters Patents, and grants of 
privilege for the term of fourteen years or under here- 
after to be made of the sole working or making of any 
manner of new manufacture within this Realm to the 
true and first inventor and inventors of such manufac- 
tures which others at the time of making such Letters 
Patents and grants shall not use so as also they be not 
contrary to the Jaw ‘nor mischievous to the State by 
raising prices of commodities at home or hurt of trade or 
generally inconvenient . . .” 

This section is interesting. It can reasonably be said 
that it has formed the basis for the laws relating to 
monopolies for inventions throughout the world; the 
grant of such monopolies may be obtained in at least 
136 countries. The appreciation of the benefit to a 
community of encouraging invention by means of 
limited-term monopolies to inventors no doubt led the 
framers of the American Constitution to include power 
to Co “to promote the progress of science and 
useful arts ’’ by securing to inventors for a limited time 
the exclusive right to their discoveries. 

It cannot be denied that, as Dr. P. Dunsheath said in 
his Llewelyn B. Atkinson Memorial Lecture to the 
Royal Society of Arts this year, ‘“‘ Research is estab- 
lished as one of the best long-term financial investments 
and the profits may be measured as a return on capital 
several times over.” As an investment, the time of 
fruition is longer and the return less direct, but the 
return may be stupendous. Many industrial concerns, 
particularly in the electrical industry, maintain research 
departments at very considerable expense to them- 
selves. There is no doubt that the main object of such 
research departments is to discover new manufactures, 
new applications for the concern’s manufactures, and 
new methods of production of those manufactures, with, 
perhaps, new materials useful in the production. Many 
carry out researches which apparently have little rela- 
tion to the particular interests of the concern and they 
have been responsible for the accumulation of a con- 
siderable amount of knowledge of purely scientific 
interest. This knowledge they have placed at the 
disposal of the world by their publications and the 
publications of their research staff. 

The patent monopoly is a direct incentive to research ; 
indeed, there was a time in recent years when there 
appeared a distinct tendency towards a reduction in 
expenditure on research by industrial concerns, because 
of what was felt to be the inadequate protection given 
by the monopoly which can be obtained for new inven- 
tions produced as the result of such research. On the 
other hand, there is a tendency for the large industrial 
concern to finance a research department and for its 
staff to take no interest in inventions made else- 
where. Such a narrow policy is not encouraging to 
outside inventors and, where it occurs, it might be 
changed with advantage to the concern and the 
community. 

Research associations are maintained by many 
industries. These associations often find it expedient 
to obtain the grant of monopolies for new inventions 
produced in their laboratories, the object being, not 
the collection of royalties, which would, of course, 
eventually be paid by the consumer, but to enable 
the association to maintain a control over the manu- 
facture and use of the invention. In this way, the 


facturers and importers who do not subscribe to the 
association can be prevented from taking an unfair 
advantage of the inventions produced by the researches 
carried out at its expense. It would seem to be of 
importance that a research association should main- 
tain a proper balance between the accumulation of 
fresh knowledge and the development of new ideas, 
on the one hand, and their application to its own 
industry, on the other. 

There are some who consider that all monopolies 
should be abolished. Results show that the limited 
monopolies now granted by the State for inventions 
or new manners of manufacture act as an incentive 
to the production of new inventions and also to the 
development of valuable inventions already made. 
While an invention may be devised in the mind of an 
inventor and even committed to paper, it will generally 
be valueless to the community until it has been deve- 
loped practically. During this practical development, 
further inventions may well be made. The law con- 
cerning these limited monopolies is that, for the 
monopoly to be maintained, the invention for which it 
is granted must be really new, it must be useful and it 
must involve inventive ingenuity. A complete dis- 
closure of the invention must also be made so that, 
when the monopoly ceases, the community may be able 
to produce the device without further accounting to 
the inventor. 

It is interesting that, in a recent report of the National 
Patent Planning Commission on the American Patent 
System, the Commission stated that the fundamental 
rightness and fairness of protecting the creations of 
inventors by the patent grant should be recognised ; 
that the patent system contributed to the improvement 
of public health and public safety ; that it operated 
to protect the individual and small business concerns 
during the formative period of a new enterprise ; and 
that the strongest industrial nations have the most 
effective patent systems. 

While it is true that investigation and research in 
science would continue whether there were monopolies 
for inventions or not, it seems amply proved that 
industrial development is encouraged by the existence 
of such monopolies. In my opinion, it would be nothing 
short of disastrous if monopolies for inventions were 
done away with. Switzerland had no monopoly 
system for inventions prior to 1888; after that date, 
there was a large industrial expansion in the country. 
A more striking example, perhaps, is Holland, which 
had a system of monopolies for inventions up to 1869, 
when it was abandoned. It was reintroduced in 1912. 
The reason for the abandonment was that the couatry 
considered it would benefit by having no monopolies, 
so that all would be free to practise their arts and 
industries in the country. Ho! remained a purely 
agricultural country, because no speculative capital 
would establish new industries without the protection 
of a system of monopolies for inventions. Since 1912, 
the industrial progress of Holland has been rapid. 





POST-WAR TRANSPORT 
AIRCRAFT.* 
By Dr. Epwarp P. WaRNER. 
(Concluded from page 437.) 

I TuRN now to the problem of future airport size. 
No matter how large airports may be made, there will 
come a time when some particular airport will not have 
been large enough for a particular emergency. The 
larger the airport is made to start with, however, the 
less likely such contingencies become ; and even if no 
factor of risk to human life were involved, the cost of 
modern aircraft is so high in comparison with the 
annual fixed charges on airport surface as to make a 
very liberal policy appear the wise one. Fig. 15, on 
page 437, ante, has shown how the length of runway 





standard of the product can be controlled, and manu- ! in London on May 27, 1943. 


that is profitably usable under existing American re- 
| quirements with respect to the effects of an engine 
| failure during take-off is primarily a function of wing 
|loading. The length ranges from a little over 3,000 
ft. with a 15-lb. wing loading to nearly 8,000 ft. with 
a loading of 45 lb. per square foot. The distance seems 
| to be very nearly the same for twin-engine and four- 
| engine aircraft. 

Assuming the use of highly efficient flaps, but without 
variable-area devices the existing stalling speed require- 
ments may permit maximum wing loadings at the time 
of landing of approximately 32 Ib. per square foot for 
twin-engined and 38 lb. per square foot for four- 
engined aircraft. For flights in the 500-mile range the 
maximum loadings at take-off might be increased to 
around 34 Ib. and 40 Ib. per square foot, respectively. With 
Fowler flaps or other devices of that sort it would be 
possible to go somewhat higher ; but with the straight 
flap the maximum economic length of runway, under 
the present American regulations, would be about 








* The 31st Wilbur Wright Memorial Lecture, delivered 
before the Royal Aeronautical Society at a meeting held 
Abridged. 





6,000 ft. for twin-engined and 7,000 ft. for four-engined 
aircraft. Assisted take-off or refuelling in flight makes 
it possible to eliminate the weight of a certain portion 
of the power plant that would otherwise be required to 
get the aircraft safely into the air and for no purpose 
thereafter. The maximum effect of take-off assistance 
or refuelling on an aircraft which must be able to con- 
tinue flight in the event of a failure of one engine is to 
reduce the power, and the weight of the power plant, by 
about one-sixth. The increase of power loading that 
assisted take-off makes possible, however, is secured at 
the expense of a sacrifice in cruising speed. Alterna- 
tively, assisted take-off may be viewed as permitting 
an increase of wing loading with a given power loading. 
On that basis the cruising speed, instead of being lower, 
would usually be somewhat increased ; but the gain in 
maximum economy of operation would be relatively 
small as compared with the gain that could be made if 
the assisted take-off is used primarily to permit an 
increase of power loading. 

No discussion of air transport developments could be 
complete without some mention of the notable improve- 
ments in the safety record that have been made in 
recent years, and of the means whereby the improve- 
ment may be continued. The average accident hazard 
dropped by approximately 70 per cent. in two years at 
the time when the first modern twin-engine aircraft 
were introduced. It dropped by another 60 per cent. 
between 1937 and 1939. In the worst year since 1933, 
the safety record has been more than twice as good as in 
the best year prior to 1932. Similarly, the worst year 
since 1939 has been 20 per cent. safer than the best year 
before 1938. 

In the past four years, there have been 12 fatal 
accidents on airlines within the United States, in 
430,000,000 miles of flying. Seven of that number 
occurred while making approaches for landings. With 
radio navigation facilities brought into line with the 
best present state of the art; with instrument-landing 
installations generally available; and with margins of 
safety in airport dimensions as generous as are incor- 
porated in most recently-built airports, at least four, 
and very probably five or six, of those accidents would 
have been averted. In only one instance in the four 
years does any mechanical failure of airframe, engine, or 
any accessory appear to have played a part. One of the 
accidents was attributed, although somewhat specula- 
tively, to lightning; and one remains a complete 
mystery. 

In only two of the twelve cases was ice on the aircraft 
involved, and in neither of those instances was the icing 
so severe as to have made the accident inevitable if 
the airport conditions had been as good and the 
navigational aids as highly developed as we may 
reasonably hope that they typically will be after the 
war. In no instance was there fire in the air. Not a 
single fatal accident involved a breakdown of radio 
communication or the failure to understand a spoken 
message correctly; and it is a high tribute to the 
efficiency of the organisations controlling air traffic 
that no fatal accident in air transport has involved any 
error in traffic control. The burden on traffic control 
is going to continue to increase, however; and, as 
against the categories of accident which should clearly 
diminish in frequency under post-war conditions, it will 
require the most careful planning to keep the hazard of 
collision in the air from increasing with increase of 
congestion of the air space. 

Obviously, the greatest opportunities for future 
improvement lie in the development of better air 
navigation facilities, including a general provision of 
instrument-landing means, and larger and better lighted 
airports. Next in importance is the continued develop- 
ment of operating routines for enabling personnel to 
check themselves and each other, and the acceptance 
of the strictest possible adherence to standard proce- 
dures, except when an emergency demands departure, 
as the surest means of overlooking nothing and of 
avoiding confusion. It requires nothing that is not 
definitely in prospect at the present time, and no 
anticipation of any change in the fundamental charac- 
teristics of transport aircraft, to justify an expectation 
that the accident rate can, within a short time, be 
reduced to a long-term average of no more than 1-0 
fatality per 100,000,000 passenger-miles. 

Air transport has had many advantages over the 
older established surface forms, but it has laboured 
under the disadvantage of a substantially greater 
liability to cancellation of schedule than characterises 
its slower competitors. The customary American 
measure of regularity is the proportion of scheduled 
mileage which is actually flown. Regularity of opera- 
tion and safety obviously have an inverse relationship. 
Undoubtedly the number of cancellations and uncom- 
pleted trips could be reduced by at least a half at the 
present time, but it would be at the expense of a sub- 
stantial increase in the number of accidents. The sea- 





sonal variations in regularity are, ‘of course, very great. 
In the winter months the national average shows from 
10 per cent. to 18 per cent. of uncompleted mileage. In 


| summer, it drops to 2 per cent. or less. 
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How much improvement may be hoped for in the | 
near future ? Certainly the brightest prospect of reduc- as YYW Y 7 
tion relates to the factor that is responsible for most of 14} IN. SW ING CAPSTAN LATHE. 
the delays and interruptions now. European operators 
had already had much experience with the Lorenz MESSRS. ALFRED HERBERT, LIMITED, COVENTRY. 
system before the war. I believe that, within three 
years after the end of the war, the use of instrument 
landing systems will have made it possible to lower 
present minimums of allowable ceiling and visibility to | 
such an extent that regular operations can be carried | 
on on 75 per cent. of the occasions when they would 
now be cancelled because of cloud or fog. That alone 
would eliminate more than 50 per cent. of all the present 
cancellations in winter, and a substantially larger pro- 
portion than that in summer; but there are other 
prospects also. De-icing by heat is on the way. It 
may not enable operations to be carried on regularly 
through the heaviest icing conditions, but it seems 
conservative to anticipate that it will reduce the present 
proportion of cancellations from that source by half. 
Airport maintenance improves as the volume of use of 
the airport and the dependence of the community upon 
air transportation increases ; and interruptions by bad 
airport conditions will be reduced in future because they 
will not be endured, and the necessary measures will 
be taken to restrict them to the rarest occasions of 
extraordinarily bad weather. The aggregate promise 
for the immediate post-war period is for a reduction 
of between a half and two-thirds in the present number 
of failures of service. It does not seem too much to 
expect that, under the operating conditions of the con- 
tinental United States, the British Isles, or Western 
Europe, the regularity of performance will rise to some 
91 per cent. to 97 per cent. in winter and well over 
99 per cent. in summer. 














144-IN. SWING CAPSTAN LATHE. 


Tue machine shown in Figs. 1 and 2, on this page, 
is the latest form of the Herbert No. 4 capstan lathe, 
manufactured by Messrs. Alfred Herbert, Limited, 
Coventry. The main characteristics of the original 
design have been retained, but a number of improve- = ; - 
ments in detail have been made in order to increase |e. 
production, ease of operation and durability. The : 
swing over the bed is 14} in. and that over the cross 
slide is 6} in., these dimensions being, of course, the 
maximum diameters of work that can be dealt with in | 
the bed and cross-slide positions, respectively. The | 
working stroke of the capstan slide is 9 in. As will be | 

















seen from Fig. 1, the general appearance of the re- ’ a es 

designed lathe is of the well-known Herbert type, but , _ 

there are certain changes which may be noted at even = yak —_ 
a casual glance; for example, the fitting of a supple- [7 m. =i ee Cnsditahinnt 
mentary feed box alongside the main feed box and the . oo) tim ——— i a ” “- 


housing of the starter contactor, etc., in a box mounted 
under the drip tray on the leg at the headstock end. 
The rod seen projecting from the chuck guard is the 
buffer safety device for the protection of the operator, 
described in ENGINEERING, vol. 154, page 386 (1942). 
Both the working surface of the ways of the bed and 
the guiding surfaces of the capstan slide and its base 
are now hardened by the Herbert patent Flamard 
process, which results in a finish with a Brinell hardness 
of between 478 and 555, thus conducing to the effective 
preservation of the alignment of the machine. The 
cross-slide saddle is provided with closely-fitting covers 
on the headstock side to protect the bed ways from injury 
should work be accidentally dropped from the chuck. 
Perhaps the most noteworthy improvement is in the 
internal layout of the headstock, of which a view, with 
the cover removed, is given in Fig. 2. The transmission 
gears are now fitted with the firm’s patent multi-grip 
friction clutches to control the starting and stopping of 
the spindle and the change from the fast to slow ranges 
of the spindle speed, and vice versa. The clutches 
are perfectly balanced in every part and are naturally 
not adversely affected by centrifugal forces, while they 
are easily adjusted as to the degree of “ grip” they 
provide. There are eight spindle speeds, the fast range 
providing speeds of 49 r.p.m., 118 r.p.m., 310 r.p.m. and | Six different pitches of thread, right-hand or left-hand,; EXAMINATION FOR NAVAL CADETSHIPS.—The Ad- 
750 r.p.m., while the slow range provides speeds of | can be cut without changing the 'eadscrew. When the | miralty announces that the next examination for cadet- 
30 r.p.m., 74 r.p.m., 195 r.p.m. and 465 r.p.m. The | lathe is used for screwing parts of alloy steel, a two-speed | ships at the R.N. College will be held in February, 1944, 
changes are obtained by the two vertical levers seen in | motor is provided, and the spindle speeds then range | Candidates must have been born on or between August 1, 
front of the headstock ; the outer lever operates the | from 15 r.p.m. to 750 r.p.m. Normally, a constant-speed | 1930, and November 30, 1930, and their completed 
sliding gears while the spindle is at rest and the inner | motor is used, this being mounted on a hinged bracket | application forms must be received by the Admiralty 
lever gives an instantaneous change from fast to slow | carried on the back of the leg under the headstock, | not later than January 10, 1944. The educational test 
or from slow to fast according to its movement. The | transmission to the headstock being by V-ropes. The | to be undertaken is the common entrance ex@mination 
horizontal lever seen on the top of the headstock in| motor is fully protected from injury by either cutting | for entrance to public schools. Successful candidates 
Fig. 1 starts, stops and reverses the spindle ; when it is| lubricant or swarf. The starter has been specially | join the R.N. College in May, 1944. Twenty-five ordinary 
placed in the neutral position a self-adjusting brake | designed for the machine; it includes a “ direct-on ” | cadetships will be offered, and in addition ten scholarships 
comes into operation and stops the spindle. contactor, overload device, fuses and isolator. The/| are offered for competition to boys from grant-aided 
The whole of the mechanism in the headstock is | box containing this gear is oil-proof and the push buttons | secondary schools and up to ten scholarships to boys 
flood-lubricated by a pump, a sight-feed glass on the | and isolator buttons are placed just below the drip tray, | from other schools. Generous financial assistance towards 
cover indicating whether or not the pump is functioning | where they are convenient to the hand of the operator. | the fees and expenses at the College is given to the 
correctly. The supplementary feed box referred to| When the lathe is used for chucked work, either a 9-in. | parents of boys awarded scholarships, if their income is 
above gives, in conjunction with the main feed box, six | hand-operated or air-operated chuck is supplied. For | below a certain limit. Application forms and detailed 
reversible automatic feeds to the capstan saddle. The bar work up to 2 in. in diameter, a dead length bar regulations may be obtained from the Secretary of the 
feeds have a range of from 40 cuts to 320 cuts per inch. | chuck is employed. Admiralty (C.W. Branch), London, 8.W.1. 
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Fig. 1. Ligut-ALLoy Piston Castine. 


Fic. 4. Sipe View or Power Piva. 
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INDUSTRIAL RADIOGRAPHY. 


Tue value of radiography for surgical purposes was 
appreciated almost immediately after the discovery of 
X-rays, less than fifty years ago, and it was not long 
before the industrial uses of the rays were investigated 
and, with the development of the technique, rapid pro- 
gress was made. With the great improvement in 
the power and resolution which has latterly taken 
place in X-ray equipments and the exhaustive research 
devoted to this branch of science, the technique of 
radiography is now capable of numerous applications. 
One direction in which radiography is being adopted 
to an increasing extent is in connection with the 
inspection of material for internal defects or foreign 
inclusions. The great advantages of this test are, of 
course, that the material examined is unaffected and 
that radiographs can be prepared relatively easily, 
after a little practice by intelligent semi-skilled em- 
ployees. With the object of illustrating modern indus- 
trial radiographic practice, Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park, 
Manchester, 17, have sent us a series of X-ray photo- 
graphs, which we reproduce in Figs. 1 to 5, on this 
page. Fig. 1 shows a radiograph of an aluminium- 
alloy piston casting in which there is a blow hole in 
one of the gudgeon-pin bosses. This defect, which is 
seen as a light patch on the right in the lower half of 
Fig. 1, might have caused premature failure had it not 
been detected. 

Figs. 4 and 5 show, respectively, side and plan views 
ef a domestic power plug consisting of an assembly 
of parts made of plastics and metal. The radiographs 
indicate that there are no defects in the specimen, which 
accordingly can be passed with confidence. Radio- 
graphs of fuse boards are shown in Figs. 2 and 3; 
Fig. 2 reveals that a chip of metal has become em- 
bedded in the base, between the first and second posts of 
the fuse board, while Fig. 3 indicates that metal filings 
have been accidentally included in the boards during 
manufacture. These defects do not weaken the com- 

















Fie. 5. Pran View or Power Piva. 


ponents mechanically, but for electrical reasons, both 
specimens must be rejected. Radiography is also 
employed for the examination of heating elements 
consisting of a coil of wire embedded in an insulating 
powder and enclosed in a steel tube. It is essential 
that the coil shall be centrally located throughout its 
length, not only to secure adequate insulation at all 


| points but also to ensure that the temperature at the 


surface of the tube is uniform. Examination by X-rays 
enables this to be checked readily, as a routine test, 
without disturbing the assembly of the equipment. 

The above examples show that not only does radio- 
graphy provide a means of discovering faults in 
materials but, in many cases, it provides a simple 
method of verifying that an assembly is correct intern- 
ally. In addition to revealing blow holes and other 
defects in castings, radiographic methods are also used 
extensively for the inspection of welds and for investi- 
gating the soundness of components required to with- 
stand high stress in relation to their dimensions. The 
radiographic equipment adopted naturally varies with 
the type of service required. For the examination of 
materials of moderate density, a tension of 100,000 
volts may be ample, whereas for particularly dense 
materials, such as heavy steel objects, a million volts 
may be necessary. Whatever the voltage employed, 
however, modern industrial radiographic equipments 
are designed to give adequate protection against electric 
shock and the serious skin affections which the early 
workers with X-rays experienced. Many of the results 
obtained can be judged immediately by a semi-skilled 
operator as a matter of routine, leaving doubtful points, 
which occasionally arise, to be considered by a more 
experienced person. 





CANADIAN PaciFIC RaAILwAy.—Gross earnings on the 
Canadian Pacific Railway totalled 26,289,000 dols. in 
September, an increase of 4,175,000 dols. over the total 


6-IN. CYLINDRICAL GRINDING 
MACHINE. 

Tue cylindrical grinding machine illustrated in Figs. 
1 to 4, on e 450, is a recent addition to the range of 
grinding machines manufactured by Messrs. Newall En- 
gineering Company, Limited, Peterborough, and is 
designated the “Model L” machine. Using a new 
wheel, the maximum grinding diameter is 6 in., the 
maximum grinding length varying with the size of the 
machine, being 24 in., 36 in., and 48 in., respectively; for 
the three standard sizes. Both the table and the wheel- 
head are hydraulically traversed, the latter having a 
continuous feed for plunge-cut grinding and an inter- 
mittent feed for longitudinal traverse grinding. The 
normal grinding wheel is 20 in. in diameter by 2 in. 
width of face and the spindle is driven by a 4 h.p. 
motor; wheels up to 4 in. width of face can be fitted. 
The workhead has, of course, a separate motor, this 
being of 1} h.p. The hydraulic motions are provided 
by a gear-type pump driven by a 2 h.p. motor, and the 
cutting fluid is supplied by a centrifugal pump driven 
by a}h.p. motor. The height of centres is 5} in. 

The general construction of the machine will be 
evident from Fig. 1. The base is well extended and is 
unusually massive in order to provide the rigidity 
necessary to prevent vibration which would interfere 
with a high rate of production combined with great 
accuracy. For this reason the wheelhead and auxili- 
ary motors and pumps are housed in the base, with 
a belt drive to the wheel spindle, and the cutting- 
fluid pump is suspended by helical springs attached 
to trunnions in line with its centre of gravity and 
having flexible pipes and electrical connections. The 
controls are all conveniently grouped on the front of 
the base. It will be seen from Fig. 1 that the table 
proper, which slides on accurately-scraped flat and 
V-ways on the base, is surmounted by a platen carry- 
ing the workhead and tailstock. This platen can be 
swivelled on the table through an included angle of 
10 deg., so that although the machine is designed 
primarily for plain cylindrical grinding, it can be used 
for taper grinding also. The traverse stops for actuat- 
ing the table reverse lever are carried on the front edge 
of table. The stops are of the lever type with adjust- 
ing screws which enable a very fine stroke control 
to be obtained; they can be swung out of the way 
of the lever when unrestricted table movement, as 
for wheel dressing, is required. For work having 
shoulders, hand traverse of the table is provided, 
the handweel operating through reduction gears and 
rack and pinion mechanism, this arrangement giving 
a light and sensitive control. The handwheel is seen 
to the left of the base and to the right of it, on the 
control panel, is the hydraulic stop and start lever for 
the table traverse. A control knob regulates the rate 
of this traverse, which is infinitely variable between 
3 in. and 240 in. per minute. 

The driving motor of the workhead is mounted 
directly on a variable-speed gearbox transmitting to the 
work spindle. Six speed changes, with a range from 
18 r.p.m. to 265 r.p.m., are obtainable by means of the 
handwheel seen on the gearbox in Fig. 1, the speed in 
use at any time being indicated in a window just behind 
the handwheel. The workhead, as shown in Fig. 1, and 
as may be inferred from Figs. 3 and 4, is arranged for 
dead-centre grinding only, but for live-centre grinding 
a supplementary headstock is available. This is 
clamped to the table in front of the standard workhead 
from which it is driven. The workhead control lever 
can be interlocked with the table stop and start lever, 
the arrangement making the latter virtually the 
only main control commonly required. The tailstock 
can be locked in any desired position on the table 
platen and has a hardened steel spring-loaded spindle 
lapped into a cast-iron bearing. The longitudinal 
movement of the spindle barrel is effected by means 
of the spring-loaded lever seen projecting from the 
rear of the tailstock in Fig. 1. A locking handwheel is 
provided on the top of the tailstock, with a knurled 
knob on the front face for adjusting the spring com- 
pression. The amount of movement of the tailstock 
spindle under spring loading can be adjusted so that, 
in conjunction with the freedom of adjustment along 
the platen, a precise distance between the work centres 
can be obtained. Provision is made for fitting a dia- 
mond tool to the tailstock for wheel dressing but, as will 
be seen later, other dressing attachments are available. 

The wheelhead spindle is driven in the manner 
shown in Fig. 2, by a triple V-belt from a pulley on 
the motor shaft. As will be evident, the belts are 
tensioned by a weight-loaded jockey pulley, The 
correct speed of 'the grinding wheel is maintained by 
means of change pulleys. The wheelhead slides on 
long accurately-scraped ways of the form seen in Fig. 2. 
Backlash is eliminated by the balance weight and chain 
shown. The spindle is of large diameter and is of 
Nitralloy steel, ground and scraped into phosphor-bronze 

ings. A suitable collet for wheels between the 
standard width of 2 in. and the maximum width of 4 in. 





for September, 1942. 


can be supplied. The wheelhead is hydraulically- 
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advanced and \, ‘thdrawn at a rapid rate for the idling 
movements, being advanced quickly to the point at 
which the grinding feed is to be given and retracted at 
the same rate when the cut is finished. A lever on 
the right of the control pariel controls both the work- 
head spindle rotation and the rapid approach of the 
wheelhead. Movement of the lever to the right starts 
the work spindle and brings the wheelhead forward to 
the grinding position, while movement to the left 
applies the spindle brake and withdraws the wheel from 
the work. 

The feeding movement of the wheelhead is effected 
hydraulically. Plunge-cut grinding, that is, grinding 
@ piece not longer than the width of the wheel, requires 
@ continuous feed towards the work. The feed rate 
is infinitely variable between pre-determined limits, 
the setting dial returning automatically to its initial 
position when the wheelhead withdraws from the 
work. Although with this type of grinding there is 
no progressive table traverse, the table is oscillated 
through a short distance to avoid scoring the work. 
When ordinary traverse cylindrical grinding is being 
done, the wheelhead feed is intermittent, the wheelhead 
being fed inwards prior to the beginning of each ‘* pass " 
of the work, assuming that the thickness of metal to be 
removed ires more than one cut to be made. The 
intermittent infeed of the grinding wheel can be engaged 
instantaneously by movement of a control knob situated 
below the wheelhead control. lever at the front of the 
machine. The amount of feed applied can be varied 
between 0-0001 in. and 0-001 in.,. corresponding to 
reductions in the diameter of the work from 0-0002 in. 
to 0-002 in. at one pass. A dead stop is provided so 
that the total amount of feed can be limited, thus ensur- 
ing accurate control of the final diameter of the work. 

Oil for the hydraulic system is contained in a tank 
in the base of the machine, and is circulated by a 
constant-delivery gear-type pump immersed in the oil. 
A removable strainer is provided in the Pamp — 
The cutting-fluid pump has a discharge of 6 gallons pe 
minute. In addition to the sump for the fluid there is is 

a fabricated filtering tank in the base of the machine. 
The tank and filter are easily withdrawn for cleaning 
and for removal of accumulated swarf. The lubricat- 
ing system is mainly of the pressure type. A tank 
in the wheelhead is kept full to the level of the centre 
of the circular window seen in Fig. 2, and a pump in 
this tank delivers, through a filter, to the bearings. 
pressure indicator shows that the system is working 
satisfactorily. All slideways and certain moving parts 
are also pressure-lubricated but at the points where 
this is impracticable lubrication is effected by a grouped 
nipple system. The automatic control gear for the 
motors is mounted as a unit in the rear of the bed. 

In addition to plain cylindrical and taper grinding 
the machine can be used for grinding concave and 
convex radii, and shoulder grinding, and for 
special form and dead-centre grinding. This, of course, 
involves modification of the grinding wheel contour, 
several different attachments for effecting which are 
available. Two of these attachments are shown in 
Figs. 3 and 4, diamond tools being employed. The 
attachment illustrated in Fig. 3, will give the wheel any 
desired contour. It consists of a saddle attached to 
the table slideways in the required position and pro- 
vided with ways for carrying the wheel-dressing tool- 
holder, which can be moved parallel to the axis of the 
wheel spindle by means of a handwheel, screw and 
nut. The tool-holder itself is mounted in a small 
saddle and in a direction at right angles to its tra- 
verse. The end of the holder opposite the diamond is 
formed with a tracing point which bears on a profiled 
block acting as a template of the wheel contour. In 
Fig. 3, this block is shown with a plain taper and 
it will be obvious that as the tool-holder saddle is 
traversed towards the wheelhead, the diamond point 
is advanced and the wheel dressed to correspond to 
the Block profile. The tool holder is spring-loaded to 
ensure contact of the tracing pin with the 
attachment shown in Fig. 4 has a diamond point 
fixed relatively to the saddle in which the tool holder 
is carried. This saddle can be traversed across the 
wheel at the angle determined by the setting of the 
graduated base of the slideways on which it is moved. 
A simpler attachment enables radii to be formed on 
the wheel edges, while another device enables the dead 
centres of both the work head and tailstock to be 
reground when worn. The body of this attachment 
is cast to give the correct to the dead centre 
which is held in a chuck and rotated by means of a 
geared handwheel as the centre is traversed across the 
flat face of the grinding wheel. The Newall Model L 
cylindrical oes nee ines are distributed by Messrs. 
E. H. Jones (Machine > Limited, Edgware-road. 
The Hyde, London, N.W.9 





CANADIAN SHIPBUILDING.—It is stated that out of 
300 ocean-going cargo vessels on order, Canada has now 
launched 200, and a change-over to other types will 
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PERSONAL. 


Mr, Jonn Frarn, M.I.Mech.E., has been appointe:! 
deputy managing director of Messrs. Westland Aircraft 
Limited. 


The successor of Lorp Hynpiey, G.B.E., Controller 
General of the Ministry of Fuel and Power, whose resigna - 
tion to take effect at the end of the year was announce:| 
on page 428, ante, is Dr. H. 8S. Houtpsworrn, D.S.0.. 
who has been Regional Controller for the North-Eastern 
Region of the Ministry since its creation. Lord Hyndley 
will continue to be chairman of the Coal Sub-Committe: 
of the London Committee of the Combined Production 
and Resources Board. 


Sm Dovetas THomson has been elected chairman 
of the Conservative Fuel and Power Committee, in 
succession to Str CyriL ENTWISTLE. 


Sm EpwarRp CapoGANn will succeed LORD PALMER as 
deputy chairman of the Great Western Railway, on his 
retirement at the end of the year. 


Mr. H. W. G. Hiewnert, B.Sc., has succeeded Dr. R. 
SELIGMAN as the representative of the Council of the 
Institute of Metals on the Advisory Committee of the 
Ramsay Memorial Laboratory of Chemical Engineering. 
University College, London, W.C.1. 


COLONEL Simm W. CHARLES WrRicuT, Barrt., chairman 
and managing director of Messrs. Baldwins Limited, and 
of Messrs. Guest Keen Baldwins Iron and Steel Company, 
Limited, is to relinquish his position as managing director 
of these companies at the end of the present year, but will 
continue to serve as chairman of both companies. 
CotoneL J. B. Nemson, vice-chairman of Messrs. 
Baldwins, is succeeding Sir Charlies as managing director 


ld | of that company. He is relinquishing his position as 


deputy chairman of Messrs. Vickers Limited, but is 
retaining his seat on the board. 


Dr. ©. J. T. Cronsnaw, B.Sc., F.LC., F.R.S.E., 
M.I.Chem.E., and Mr. D. R. Lawson have been ap- 
pointed directors of Messrs. Imperial Chemica! Industries, 
Limited. Both are members of the staff of the firm. 


Mr. H. J. GREEN, M.OC., M.Inst.C.E., is resigning his 
position as Ohief Engineer (Civil), London Passenger 
Transport Board, for reasons of health. Mr. P. Croom- 
JouHNSON, M.Inst.C.E., Chief Stores Superintendent, is to 
be his successor. 


Mr. W. A. WALKER, A.M.I.E.E., Electrical Engineer 
and Manager, Kettering Corporation Electric Supply, is 
to retire at the end of the year. He will be succeeded by 
Mr. C. Brxns, hitherto Deputy Electrical Engineer at 
Kettering. 


Mr. Ropert NELSON, M.I.Mech.E., M.1.E.E., deputy 
a of the Galloway Water Power Company, has 
been elected chairman in succession to the late Lorp 
MesTon, K.C.S8.1. 


Mr. V. A. M. Ropertson, M.C., M.Inst.C.E., Engineer- 
in-Chief, London Passenger Transport Board, who is 
retiring from that position under a revised scheme of 
organisation of the Board’s operating, engineering and 
commercial departments which will come into effect on 
December 1, has been appointed Chief Civil Engineer to 
the Southern Railway Company, as from February 1, 
1944, in succession to Mr. Greorce Eison, O.B.E.. 
M.Inst.C.E., who will then retire. Mr. Ellison will act 
as engineering consultant to the Company for two years 
after his retirement. 


Mr. D. MacArTuurR has been elected a director of 
Messrs. Metropolitan - Vickers Electrical Company, 
Limited, Trafford Park, Manchester, 17. 


Sm Roy Feppen, M.B.E., D.Sc., F.R.Ae.S., has 
been appointed by the Minister of Aircraft Production 
to the chairmanship of an inter-depart tal 

set up by the Minister, to prepare and submit detailed 
proposals for the establishment of a School of Aero- 
nautical Science, based on the recommendations of a 
report of the Aeronautical Research Committee. 








Tue INSTITUTE OF THE PLASTICS INDUSTRY.—We are 
informed that a Western Section of the Institute of the 
Plastics Industry has been formed, and will hold its in- 
augural meeting at the Grand Hotel, Bristol, on Thursday, 
December 9, at 12.45 p.m. The programme comprises 
lunch at 1 p.m., followed at 1.45 p.m. by the presentation 
of a paper on “ Plastics and their Organisation in 
Britain and America,” by Mr. H. V. Potter, B.Sc. At 
3 p.m. there will be a general meeting to confirm the 
election of officers, which took place at a preliminary 
meeting of the Section on October 21, to hear a statement 
by the honorary secretary, Mr. N. D. Wakeham, on the 
proposed programme of the Section, and to discuss 
future activities. The meeting is not confined to mem- 
bers of the Institute, who may invite any of their friends 
who may be interested. Mr. Wakeham'’s address is 
c/o Messrs. T. H. and J. Daniels, Limited, Lightpill 
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Iron Works, Stroud, Gloucestershire. 
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NOTES FROM THE NORTH. 
GiLaseow, Wednesday. 

Scottish Steel Trade.—Production continues at the same 
high level and there is still a very heavy demand from 
shipbuilders, while aircraft factories and engineering 
works are consuming large quantities of special steels. The 
demand for heavy joists and sections is slight but light 
rails and arches are in steady demand by collieries. Rail- 
ways are ordering considerable quantities of chairs, axles 
and tyres. The re-rolling mills are busily engaged and 
large quantities of light sections and small bars are being 
produced ; adequate supplies of billets are available. 
Rivets, bolts and nuts are in strong demand. Prices are 
unaltered and are as follows :-—Boiler plates, 171. 12s. 6d. 
shiphplates, 162. 8¢.; sections, 151. 8s.; medium plates, 
+ in and thicker, rolled in sheet mills, ‘ou. 158. ; black- 
steel sheets, No. 24 gauge, 221. 15s.; and galvanieed 
corrugated sheets, 261. 2s. 6d., all per ton for home 
delivery. 

Malleable Iron Trade.—Steady business in this trade 
is reported and raw materials are adequate for the work 
in hand. Prices are as follows :—Crown bars, 151. 12s. 6d.; 
No. 3 bars, 131. 12s. 6d.; No. 4 bars, 131. 17s. 6d.; and 
re-rolled steel bars, 171. 15s8., all per ton for home delivery. 

Scottish Pig-Iron Trade.—Basic iron is in good supply 
and the demand for high-phosphorus qualities is being 
met satisfactorily. Hematite, however, is still scarce. 
Light serap is in good supply Sas epee et tee aet yates 
are Current quotations are as follows : 
Hematite, 61. 18s. 6d. per ton; basic iron, 61. 0s. 6d. per 
ton; both delivered at the steelworks. Foundry iron 
No, 1, 62. 5s. 6d. per ton ; and No. 3, 61. 3s. per ton, both 
on trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, ‘Wednesday. 


Tron and Steel.—It is officially estimated that about 
85 per cent. of the former cutlery manufacturing capacity 
of the district is now engaged on light engineering work 
in connection with the war effort. Concentration of 
industry led to the closing down of a number of smaller 
cutlery firms, and it is regarded as improbable that many 
of them will be revived after the war. There is no 
slackening of the pressure for steel supplies. Stocks 
continue to be adequate, and the flow of semi-finished 
products from the mills and forges is quite satisfactory. 
There are still considerable arrears of deliveries of 
engineers’ small tools to be worked off, but little incon- 
venience is experienced by users as for a long time they 
have been ordering many months in advance of their 
requirements. Raw materials are in good supply, but 
steel scrap authorities state that stocks of scrap iron and 
steel in the country are below the level of a yearago. All 
works here have adequate supplies, and there are heavy 
stocks in merchants’ sorting yards. The British Iron 
and Steel Federation Rolling Mill Research Committee 
has converted the existing cold-rolling mill at the Applied 
Science Department of Sheffield University into a tension 
mill, complete with all the necessary gauges. This 
valuable improvement will enable the staff to carry out 
researches which were not hitherto possible. There is a 
much greater demand for finished iron than can be met 
locally. Values are strong. The price of South Yorkshire 
Crown bars is 151. 12s. 6d. per ton and that of basic-steel 
billet’ varies from 131. 17s. 6d. to 151. 7s. 6d. per ton, 
according to the carbon content. 


South Yorkshire Coal Trade.—The South Yorkshire 
mining industry is now almost free from labour disputes. 
The task of Ministry officials in directing coal supplies to 
those most urgently needing them is still a difficult one 
Closer attention is being paid to the distribution of coking 
coal so that coking plants which have a considerable 
surplus of coke will receive smaller allocations of coking 
coal. Transport arrangements for November have been 
working very well, and there has been a minimum of 
delays having regard to the shorter hours of daylight for 
the marshalling and working of trains. A considerable 
quantity of coal is now being moved along the inland 
waterways. Supplies of outcrop coal are good and are 
being used to supplement deliveries of pit coal te indus- 
trial and domestic users. 





Prize FroR Essay ON WELDED Sip Desien.—The 
Council of the Institution of Engineers and Shipbuilders 
in Scotland are offering for competition a prize, presented 
by Mr. J. L. Adam, for a paper or essay on the design and 
construction of welded ships. The competition is open 
to students of the Institution and to other persons 
between the ages of 18 and 25 who have had shipyard 
experience. The papers should be written in such a 
manner that they can be read before the Institution or 
a section thereof. Entries should be sent to the Secretary 
of the Institution, 39, Elmbank-crescent, Glasgow, not 
later than February 18, 1944. 


NOTES FROM THE SOUTH-WEST. 
CaRpiIFF, Wednesday. 


The Welsh Coal Trade.—Entrants into the South Wales 
coalmining industry are now approximately 100 per week 
fewer than the number leaving. This fact was reported 
to the usual monthly meeting of the Regional Fuel Board 
held last week, which had the continued drop in the man- 
power of the industry under consideration. The position 
was even worse than the figures suggested, since the men 
leaving the industry were fully skilled, whereas the new 
entrants had no mining experience, and this was having a 
considerable effect upon production. The Board was 
told of the efforts being made to increase the man power, 
including the interviewing of more than 1,400 men 
partially disabled on account of sickness or injuries. Of 
the number seen, about 500 were found capable of useful 
work. The coalowners, however, agreed to do their 
utmost to find employment for as many of these men as 
possible. Very firm conditions continued to rule on the 
Welsh steam-coal market throughout the past week, 
although the amount of new business that could be enter- 
tained was small. The demand was strong, but most 
producers were concentrating on meeting the needs of 
the priority customers and there was little coal available 
for ordinary consumers. Foreign buyers were still 
showing considerable interest and some supplies of the 
better qualities were made available for shipment to the 
priority trades; but in general shippers had only the low 
qualities to offer. There was a steady demand for these 
from the neutral buyers, but the shipping position was a 
restrictive influence. The best large sorts were almost 
completely disposed of for a long period ahead and were 
very firm. Demand was also keen for the sized classes, 
which were difficult to stem and were strong. The 
bituminous smalls were also well upheld and scarce, while 





| the best dry steam smalls were active. Inferiors, how- 
| ever, were still plentiful and dull. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The requirements of the war indus- 
tries continue to absorb practically the whole of the iron 
and steel output. Producers of some descriptions of 
material are still having difficulty in meeting the delivery 
claims of priority buyers, but makers of most commodi- 
ties continue to carry out their contract obligations and 
expect to clear off substantial orders due for completion 
by the end of the year. The raw material position is 
much more satisfactory than has been the case for some 
time. Native ironstone is abundant, and the tonnage of 
foreign ore coming to hand is larger and of better quality 
than formerly. The supply of pig iron is ample for all 
purposes and consumers are no longer obliged to accept 
large quantities of qualities other than those specified. 
There is no shortage of semi-finished iron and steel and 
deliveries of finished commodities are generally satis- 
factory. 

Foundry Iron.—Foundry pig is plentiful and is offered 
freely, though the productiou of local brands is stiJl 
meagre. 

Hematite and Low-Phosphorus Iron.—The shortage of 
hematite is rather less acute than has-been the case for 
some time, but an early substantial increase in the make 
is unlikely. Low-phosphorus iron is now in ample 
supply and the control of distribution is no longer neces- 
sary. Users of refined iron can readily obtain parcels 
adequate for their needs. 

Manufactured Iron and Steel.—The exceptionally heavy 
requirements of the re-rolling plants absorb practically 
the whole of the increased supply of semi-finished iron 
and steel from home sources, and it is necessary occa- 
sionally to use small quantities of the foreign commo- 
dities stored for emergency purposes to keep the mills 
in full activity. Manufactured-iron firms have good 
orders in hand for the heavy classes of work. There is 
great activity at finished-steel producing plants, except 
in the branch turning out heavy joists and sections which 
is by no means well employed. There is no reduction in 
the unprecedented demand for light and medium sections, 
ship, tank, boiler, and armour plates and sheets, while 
there are more outlets for the available parcels of rails, 
railway chairs, pit props and colliery roofings. 

Scrap.—Merchants have been able considerably to 
increase deliveries of iron and steel scrap, but the full 
demand for good heavy steel and heavy cast-irgn scrap 
has not yet been satisfied. 








OLEANING CASTINGS BY HyprROo-BLast.—A method of 
cleaning castings by means of a jet of water and sand 
is being demonstrated at a test plant which has been 
set up by Messrs. Pneulec, Limited, Mafeking-road, 
Smethwick, Birmingham, who are developing the process 
in this country by arrangement with Messrs. Hydro- 
Blast Corporation, Chicago, U.S.A. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF CIVIL ENGINEERS.—Birmingham and 
District Association; Saturday, December 4, 2.30 p.m., 
James Watt Memoria] Institute, Great Charles-street. 
Birmingham. “Preliminary Works for the Irrawaddy 
Bridge,” by G. G. T. Toller. Railway Engineering Divi- 
sion: Tuesday, December 7, 5 p.m., Great George-street, 
Westminster, 8.W.1. (i) “ Soil Mechanics and the Rail- 
way Engineer,” by Mr. H. R. Reynolds. (ii) “‘ Some Soil 
Mechanics Problems on the L.M.8S. Railway,”’ by Mr. 
M. F. Barbey. 

INSTITUTION OF MECHANICAL ENGINEERS.—Western 
Branch: Saturday, December 4, 2.30 p.m., Merchant 
Venturers’ Technical College, Unity-street, Bristol. Pre- 
sidential Address by Professor F. C. Lea. Also at the 
South-W ales Branch : Tuesday, December 7,3 p.m., The 


Friday, December 10, 5.30 gy mereak rca St. James’ 
Park, Westminster, S.W.1. Extra General Meetings 
(i) “ A Survey of Plastics from the Viewpoint of the 
Mechanical Engineer,” by Dr. 8. > Smith. (ii) 
“ Moulding Plant for Plastics,” by . J. L. Daniels. 
East Midlands Branch: Friday, December 10, 7 p.m., 
College of Technology, Leicester. Presidential Address, 
by Professor F. C. Lea. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North-W est - 
ern Centre: Saturday, December 4, 3.30 p.m., Engineers’ 
Club, Albert-square, Manchester. “ General Factors 
Affecting the Uniformity of Tariffs,” by Mr. O. T. Melling. 
South Midland Centre: Mond D ber 6, 6 p.m., 
James Watt Memorial Institute, Birmingham. (i) “ The 
Economic Rating of Motors and Transformers,”’ and (ii) 
“The Economic Flux Density in Large Transformers,” 
both by Mr. D. J. Bolton. Transmission Section: Wed- 
nesday, December 8, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. “The Problem of Conductor 
Sagging on Overhead Transmission lines,” by Messrs. 
C. O. Boyse and N. G. Simpson. Jnstallations Section : 
Thursday, December 9, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. “ Industrial Fire Risks,” by 
Messrs. W. Fordham Cooper and F. H. Mann. 

SHEFFIELD METALLURGICAL ASSOCIATION.—-Saturday, 
December 4, 2.30'p.m., The Royal Victoria Station Hote|, 
Sheffield. Joint Meeting with Tue IRON AND STEEL . 
InstrrvTe. Discussion on the Fourth Report of the 
Oxygen Sub-Committee, presented by Dr.,T. Swinden. 

InsTITUTE OF British FOUNDRYMEN.—Lancashire 
Branch: Saturday, December 4, 3 p.m., Engineers’ 
Club, Albert-square, Manchester. “ Modern Core-Sand 
Practice,” by Dr. J. G. A. Skerl. Lincoln Section : Satur- 
day, December 4, 3 p.m., The Technical College, Lincoln. 
“Some Work of the Technical Committee in Wartime,”’ 
by Mr. J. W. Gardom. 

RoyaL SocieTy OF ARTS.—Monday, December 6, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. Cantor 
Lecture III. “Forest Products,” by Messrs. W. A. 
Robertson and H. A. Cox. Wednesday, December *. 
1.45 p.m. “Some Modern Methods of Construction Prac - 





dustrial Plastic ” by Mr. T. H. Richardson. 
London Graduate : Friday, December 10, 7 p.m., 
36. Portman-square, W.1. General Discussion Evening 


BRADFORD ENGINEERING SocreTy.—Monday, Decem - 
ber 6, 6.45 p.m., Bradford Technical College, Bradford. 
“ Lighting in the Woollen and Worsted Industry,” by 
Mr. J. W. Howell. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLaND.—Tuesday, December 7, 6.30 ,.p.m,,,39, Elm- 
bank-crescent, Glasgow. ‘“‘ Gravity Die-Casting in Non- 
Ferrous Alloys,” by Mr. E. H. A. Carlton. 

INSTITUTE OF FUEL.—Wednesday, December 8,- 2.30 
p.m., Connaught Rooms, Great Queen-street, W.C.2. 
Address on “The Production and Use of Open-Cast 
Coal,” by Major-General K. C. Appleyard. (To be pre- 
ceded by a luncheon at 12.40 p.m.) 

Norru-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, Decem- 
ber 8, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. 
“ Production of Marine Gearing for Merchant Ships,” by 
Mr. W. T. Atkinson. 

JuNIOR INSTITUTION OF ENGINEERS.—Friday, Decem- 
ber 10, 6.15 p.m., 39, Victoria-street, S.W.1, “‘ American 
Methods of Ship Construction, as Examined by a Dele- 
gation of British Shipyard Workmen,” by Mr. H. 8 
Ratcliffe. 
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TIMBER-DRYING KILNS. 


OPERATING Sipz oF MACHINE. 


ACHMENT. 


circulation éver the surface of the wood should be 
obtained, and under present conditions of drying green 


In view of the importance of avoiding wastage of | timber down to an average moisture content of 18 per 


timber, the Forest Products Research Laboratory, 
Department of Scientific and Industrial Research, has 
issued Leaflet No. 30, entitled General Observations on 
the Design of Timber-Drying Kilns. A short summary 
of the contents of the leaflet, the Crown Copyright of 
which is reserved, is given below, but copies of the 
leaflet itself can be obtained, free of charge, from the 
Forest Products Research Laboratory, Princes Ris- 
borough, Aylesbury. The introduction states that the 
practice of placing the heating elements and fans above 
the pile of timber to be dried simplifies construction 
and renders-excavation-unnecessary. The~propeller, or 
axinl-flow, type of fan, as distinct from the blower or 
centrifugal types: laced overhead is referred to only, 
as it is sta to 


The size of the kiln is next dealt with. 


Complete 





| cent. to 20 per cent., the width of the pile is important. 
The maximum width for reasonably uniform dryi 
pears to be about 7 ft,, with an average air speed of 
about 2 it. per second when reversal of flow is practic- 
able. Better results are obtained with narrower piles 
and in kilns in which the air flow is slower than 2 ft. 
per second, or is not perfectly reversible, it is advocated 
that the width should not exceed 6 ft. The effective 
height of the pile on the trolley on which the timber 
is loaded should generally not exceed 7 ft. 6 in. for a 
kiln with two piles side by side, or 8 ft. with a single pile. 
A suitable arrangement for a two-pile kiln is one with 
piles 6 ft. wide with a 2-ft. space between them and 
18 in. spaces at the sides, the total internal width of 








ing the space occupied by the fans and heating coils, is 





Fig. 2. WHEELHEAD Drive. 





Fie. 4. Anautar Dressinc ATTACHMENT. 


| 12 ft., but it depends to some extent also on the height 
of the trolley. The fans are about 2 ft. in diameter, 
arranged on a single shaft running longitudinally down 
the centre of the kiln. A kiln of this cross section and 
22 ft. long, if filled with 1-in. thick square-edged boards 
placed edge to edge with 1 in. separating sticks, would 
hold nearly 900 cub. ft. of timber or 1,200 cub. ft. of 
2in. timber. The present tendency seems to be towards 
the installation of single-pile kilns of which three 
patterns are described in the leaflet, differing mainly, 
in the disposition of the fans, baffles and direction of air 
flow. With a width of pile of 7 ft. and a length of 
kiln of 20 ft., the maximum volume of square-edged 
1-in. timber accommodated would be about 550 cub. ft. 
and of 2-in. timber nearly 750 cub. ft. The heating 
systems, control instruments and loading and unloading 
facilities are discussed in some detail in the latter part 





the rather more adaptable type. | the kiln being thus 17 ft. The internal height, includ- | of the leaflet, which should be referred to for further 


| information. 
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The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 3%, BEDFORD STREET, 
STRAND, LONDON, W.C.2.| 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies 23 76 


Foreign and Colonial subscribers receiving incom- 
plete copies the newsagents are requested to 
communicate the to the Publisher, together with 
the agent’s name and address. 








ADVERTISEMENT RATES. 


Houtings fons advertisements classified under the 
ppointments Open, Situations Wanted, 
Tents Be, Se ategs Be ie So8 for Kom, 
or under, and one and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
When an advertisement measures an inch 

is ‘18s. per inch. Payment must 
for single advertisements, other- 
cannot be guaranteed. Terms for 
per and on the 


or more the 


wise theit ine 
insertion 
pe he advertisements on the wrap 


inside pages may be obtained on application. The 
pages are 12 in. and 9 in. wide, divisible into four 
pprone Ag in. in width. Serial advertisements will 


be inserted 
be guaranteed. 


ith all practicable regularity. but cannot 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 
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MARINE SALVAGE AFTER 
THE WAR. 


Tue 15th Report presented to Parliament during 
the 1942-3 session by the Select Committee on 
National Expenditure (the 76th in the complete 
series, from the time of the Committee’s appoint- 
ment in 1939) deals with a subject—‘‘ The Salvage 
of Stiips and Cargoes *"—which has been a matter 
for controversy for at least half a century. What 
should be the permanent arrangements for main- 
taining salvage equipment round the coasts of the 
British Isles in time of peace, and how to provide 
for expansion in time of war ; whether the Admiralty 
should have their own salvage department and gear 
under peace conditions ; how it is that a prominent 
maritime nation like Great Britain appears to be 
unable, in normal circumstances, to keep in com- 
mission a salvage organisation appropriate to its 
foreign trade and commitments, while much smaller 
nations, not always predominantly seafaring, 
are able to do so, apparently with some profit ? 
These and similar questions have been argued many 
times, and the arguments are resumed with new 
fervour whenever any vessel of size or importance 
brings salvage again into the current news. It is 
exceptional, however, for the facts of the situation 
to be so clearly marshalled as they are in the present 
report; and, while much that may be common 
knowledge to salvage experts, underwriters, and 
ship owners and repairers is necessarily omitted, 
sufficient remains to afford to the public in general 
some indication of the size of the organisation that 
has been built up, from a very small nucleus, to 
meet demands for which even the previous war 
provided no exact precedent. 

When the war broke out, it appears, the Admiralty 
owned no salvage vessels or rescue tugs, and practic- 
ally no salvage plant. The considerable fleet of 
rescue tugs which was built during the previous war 
had been disposed of, and the other equipment had 
been sold—at very low prices, according to the 
evidence gathered by the Committee. Much of the 
plant was acquired by private salvage companies, a 
number of which were formed soon after the war. 
Those which managed to survive found it hard to 
pay their way when the post-war boom came to an 
end and the ensuing slump affected the scrap-metal 
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market. The difficulties encountered by the salvors 


of the scuttled German warships at Scapa Flow, in 
spite of the exceptional experience which their 
personnel rapidly acquired, afforded some indication 
of the reasons for the rapid disappearance of most of 
the newcomers to the arduous business of ship sal- 
vage. Only a few of the older organisations man- 
aged to continue, and these were greatly hampered 
by the restrictions imposed by many foreign coun- 
tries on salvage Operations in their own waters by 
firms of other nationalities. . France, y> 
Greece, Italy, Russia, Spain and 

legislation restricting such salvage work to their own 
nationals, and in Holland and Belgium, it is stated, 
national sentiment produced similar results, although 
there was no legal embargo. 

British salvage companies, on the other hand, 
had mot even a monopoly in their own waters, but 
found themselves in direct competition with expert 
and well-equipped foreign firms, particularly those 
from Holland, Germany and France. In 1936, 
1937 and 1938, according to the report, these 
received more than half of 
the me paid under Lloyd’s standard “* No cure— 
no pay” agreements for salvage work done round 
the British coasts, and they also secured a large pro- 
portion of the towage contracts. During the same 
period, only one British firm, operating in the 
Black Sea, obtained any reward for work done, 
under the same form ‘of agreement, outside British 
waters ; the sum was only 8,7501., whereas the three 
foreign concerns which were engaged in British 
waters collected 258,000. for salvage off the coasts 
of their own countries and in other foreign waters. 
In such circumstances, with so little inducement to 
suitable men to make ship salvage their regular 
means of livelihood, itwas not surprising that the 
reserves of experienced personnel fell to such a low 
level that the creation of a new salvage organisation 
was greatly retarded when, in 1938 and afterwards, 
the Admiralty faced the task of building up a new 
salvage service. Men and material alike were 
lacking, and it was not until the autumn of 1942, 

ing to the Committee, after three years 
spent in the gradual accumulation of resources, 
that the Director of Salvage could report that he 
had everything that he needed. Meanwhile, many 
salvage cases had to wait, sometimes for long periods, 
before attention could be given to them, and a few 
of the ships suffered considerable additional damage 
because they could not be dealt with in time. 

The steps taken by the Admiralty to remedy this 
situation were world-wide in their scope. Ships 
were purchased or requisitioned for conversion into 
salvage vessels, and others, including rescue tugs, 
were built as quickly as possible; others were 
obtained from the United States as soon as the 
Lease-Lend arrangements permitted; and _pro- 
fessional salvage men were brought from all over 
the world. Pumps, compressors, and other diving 
equipment were ordered in large quantities ; though 
sometimes, it appears, with insufficient regard to 
the advice of the experienced salvage officers of the 
five firms still actively engaged in the business at 
the outbreak of war, all five of which were absorbed 
into the organisation as Admiralty agents. Con- 
siderable assistance was afforded by salvage ships 
and crews, from enemy-occupied countries, which 
managed to escape to British ports after the fall 
of France. After four years of war, the Admiralty 
Salvage Department had spent more than 3,000,000/. 
on new ships and gear, and as much again on the 
construction and equipment of rescue tugs. The 
working costs of the Department, including the 
expenses of the agent firms, amounted to some 
4,360,000/., and those of the Admiralty rescue tug 
service, in round figures, to a further 1,750,0001. 
As a result of this expenditure, however, merchant 
ships and cargoes to a total value of nearly 
70,000,000. were salved, and the rescue tugs gave 
towage assistance to another 25,000,0001. worth 
of shipping and freight; this, in addition to many 
valuable, but unspecified, services to warships» 
Having thus outlined the pre-war decline and the 
war-time rehabilitation of the salvage organisation, 
the Comfhittee turn, in their report, to a considera- 
tion of probable post-war conditions. They are 
emphatic in their declaration that the valuable 
equipment and skilled personnel should not’ be 








dispersed after the war, as happened in the previous 
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case, if only for the reason that ‘ ‘it would be un- 
wise, after the present conflict is over, to act pre- 
maturely on the assumption . that war on a 
large scale will never recur.’ They recognise, too, 
that “it is most desirable that British salvage 
enterprises should, if possible, be enabled to main- 
tain themselves in peace time against foreign com- 
petitors and other adverse circumstances, so that 
they can carry out salvage work round our coasts 
in an efficient way, and be available in time of 
war.” The endeavour must be to reconcile two 
different sets of circumstances—the enormous 
war-time demand for salvage services and the much- 
reduced peace-time needs. 

After the last war, the Admiralty listed 416 wrecks 
lying off the British coast in 20 fathoms or less ; 
and 51 wrecks were salved, including some in 
foreign waters. These figures, the Committee 
suggest, probably give some indication of the 
amount of salvage to be done after the present 
war, to which must be added the work of dispersing 
wrecks, not suitable for salvage, lying in fairways. 
Such work is normally done by contractors, 
and it is essential that it should be done efficiently. 
When it is completed, however, there will be only 
a small, and probably decreasing, amount of further 
work for salvors. “The e British salvage 
enterprises,” say the Committee, “‘ have borne the 
burden of war-time work, and have deserved well 
of the nation. In the national interest, every 
possible step should be taken to maintain them in 
a sound and well-equipped state.” 

They suggest, as a means of achieving this, that 
the salvage resources of the Admiralty should be 
drawn on, and indicate the outlines of what appears 
to be a reasonable and workable arrangement. 
They propose that, after the war. the Admiralty 
should continue to hold all the salvage vessels and 
equipment built or purchased for them, which are 
still efficient, and should distribute them, after | ¢ 
consultation with the British shipping, under- 
writing and salvage interests, among naval establish- 
ments at home and overseas, where they should be 
maintained on a care and maintenance basis; that 
the Admiralty Salvage Department should continue, 
“in a skeleton form,” to control the vessels and 
plant, and to use them as necessary to train men in 
the elements of salvage work ; that the Liverpool 
and Glasgow Salvage Association, and the four 
salvage firms now working as Admiralty agents, 
should have the right to charter the vessels and hire 
the plant as circumstances may require ; and that 
the Admiralty should give similar opportunities 
to British port and harbour authorities, and to 
existing British deep-sea towage companies, to 
charter Admiralty rescue tugs. It is suggested 
that some of the salvage craft might be used as 
mooring vessels or dockyard auxiliaries, and that the 
cost of maintaining the remainder would be, in any 
case, much less than the cost of replacing them in the 
event of another war. 

Another suggestion is that the Admiralty, al- 
though they state that they do not wish to under- 
take salvage work in normal times, should examine 
thoroughly the respective merits of maintaining 
their own vessels for the salvage of submarines or 
of continuing to have the work done by contract. 
In peace time the Admiralty have been well served 
by the private contractors in matters of warship 
salvage, and, it must be admitted, have not been 
remarkably fortunate on various occasions when 
they have undertaken it themselves. The battle- 
ship Howe, in 1893, was salyed in Ferrol harbour 
by a foreign firm; but the Royal Navy tried them- 
selves to refloat the Montagu, ashore on Lundy 
Island in 1906, and only called in Captain F. W. 
Young (afterwards knighted for his salvage services 
during the last war) when the position of the ship 
had worsened materially. Even so, Captain Young 
might haye refloated the Montagu but for the pro- 
longed bad weather. He was more successful with 
the cruiser Gladiator, two years later. The history 


of submarine salvage has been less happy ; but here 
the conditions are so very different that the retention 
of permanent equipment for this service appears to 
be desirable. It should be no more serious a 

charge, in proportion, than the cost of the breakdown 
trains which railway companies maintain to deal 
with accidents. 








EDUCATION FOR THE 
PUBLIC SERVICES. 

THE activities embraced by the term “ public 
services "’ are continually extending. It has been 
said that the business of a Government is to keep 
order and administer justice, but the days when the 
Government of this country confined its activities 
to these fields probably never existed. From the 
first, for instance, Governments have tended to inter- 
fere with and control trade and industry. With 
the passage of years, their sphere has widened and in 
modern times there are Government departments 
which touch most aspects of life. Some of these 
are concerned with highly technical activities. In 
the engineering field, the Post Office is the leading 
example, but the Ministries of Health and Agri- 
culture are equally technical organisations. The 
fact that the highest posts and salaries in these 
and other departments concerned with scientific 
and technical activities are practically always given 
to pure administrators, and seldom to engineers 
or other technical men, has long been a matter of 
discussion. It isa subject with which the Association 
of Professional Civil Servants is directly concerned. 

This matter is not a simple one which could be 
rectified by a Parliamentary Bill or a Cabinet 
ruling. It is difficult and complicated, but that is 
no reason why it should be ignored. The appearance 
of a British Association report, On Education for 
the Public Service, raised the hope that this aspect 
of the technical branches of the Civil Service might 
have been discussed in an illuminating way, even 
if no concrete proposals were found possible. 
Actually, the matter is so completely ignored in the 
report that it is evident that the committee which 
compiled it did not know that any question or 
controversy existed. The omission is not to be 
explained on the assumption that the recommenda- 
re ene fe Ge noppr ore ant intended pe cuply 
to technical services. Certainly, the Post Office is 
not mentioned, but it is stated that the proposals 
made apply not only to Government departments, 
but also to “ semi-public organisations, such as the 
British Broadcasting Corporation, the London 
Passenger Transport Board, etc.”’ It is added that 
they are also largely applicable “ to work in large- 
scale business enterprises.” A large-scale business 
enterprise may be, of course, of the purely merchant 
class, but the organisations of this type which are 
most important from the point of view of the welfare 
of the country are the manufacturing businesses, and 
all manufacturing industry is technical. 

This criticism of the report is in a sense unfair. 
It may be said that, in considering the question of 
education for public service, the committee naturally 
based its conclusions on public servants as it 
found them, and that it was no part of its 
reference to suggest a new basis for appointments 
to the higher posts. That is true, but it does not 
alter the fact that the committee has missed a 
problem that lies at the basis of the question with 
which it was concerned. It is not satisfactory that 
the leading posts in Government departments 
dealing with highly technical matters should go al- 
most automatically to Honours Graduates in 
or classics. An illustration of the results of the 
present system was given by Mr. Norman Sheldon, 
the chairman of the British Chemical Ware Manu- 
facturers Association, in a letter to The Times of 
November 24. He stated that “ most serious delays 
have occurred through the action of men with no 
understanding of the technical matters with which 
they have had to deal,” and continued, “ If we are 
to survive as a first-class Power, our educational 
system must be so adapted that no one may have 
an opportunity of attaining a responsible position 
without receiving a training that will enable him 
to deal intelligently with technical matters that 
may come béfore him.” 

The British Association report affords no assist- 
ance towards the attainment of this desirable 
object. It is conceived entirely in terms of the 
present position. Its actual recommendations are 
yey modest, the main concrete pro- 
posal being that ‘‘an advanced course in Social 
Studies” al should be inaugurated at one or other 
university which would be attended by senior Civil 








Servants, who would be granted special leave for 
the purpose. -A similar, but more elementary, 
course is recommended for ‘‘ members of the lower 
branches of the Civil Seryice.”’ It is not suggested 
that such refresher courses would, in themselv.s, 
furnish an adequate education for public service. 
They are to be taken as complementary and addi. 
tional to the ial university course in “ Philv- 
sophy, Natural and Social ” which was reconi- 
mended in the committee’s interim report, referred to 
on page 52 of the previous volume of ENGINEERIN«. 
It was pointed out in that earlier document that “ ve: 
few historians, economists or linguists have even a 
passing familiarity with the elements of natural 
science and its technical possibilities, or with 
scientific method in general.’’ One ‘purpose of the 
proposed course is to rectify this state of affairs, 
and although it would not “ cover thé whole subject- 
matter of any major science,” it would be designed 
to give “ a sound apprehension of scientific method.” 

This suggested course of training; if put into 
operation, might do something towards rectifyui. 
the ignorance leading to the undesirable state of 
affairs referred to by Mr. Sheldon, but it would 
have been if the British Association 
committee cna, that it was possible to 
approach the with which it was concerned, 
from an entirely different angle from that adopted. 
As already the’ matter is not so simple 
and is not to be solved by the British Association, 
or any one else, suggesting that the directive posts 
in technical should be reserved for 

technical men, and that, for instance, the 
general manager of a ‘railway should always be an 
engineer. There are two difficulties in the way of 
this simple solution. The first is that leading 
engineers, in common with their colleagues in other 
branches of applied science, frequently do not 
desire to abandon their interesting life work to 
become immersed in a mass of administrative 
detail. The second difficulty has some weight but. 
in general, is less important. It is that the ad- 
ministration of a large or complicated organisation 
demands much experience, and some engineers and 
others whose status and ability would justify 
appointment to such a post have spent much of 
their working life in purely technical pursuits and 
have consequently little administrative experience. 
For the highest positions, however, with which this 
discussion is concerned, this second consideration 
would seldom arise, 

There is little doubt that the main reason why 
the best Civil Service posts are given to account- 
ants, and those whose work has been purely of a 
business and administrative type, is merely one of 
tradition and convention. It is the custom to 
appoint such men to such posts and when a vacancy 
arises it does not occur to those responsible for 
filling it that their choice of a new man should 
stray outside a traditional field. Very occasionally 
there is a break away, and in at least two instances 
an engineer has been appoitited general manager 
of a great British railway, but such an event is so 
unusual that it is met with surprise and comment. 
There is no reason to claim for scientifically-trained 
men that the highest posts in organisations dealing 
with technical affairs should be reserved for them, 
but they may well claim that they should not be 
automatically excluded. As industry and govern- 
mental activity becomes more scientific, as it is 
doing every day, the present tice, may tend to 
weaken as it is realised that the pure administrator 
is not sarey. competent to handle highly technical 
a 

The proposed course in “* Philosophy, Natural 
and Social,” put forward in the interim ‘report, 
would, if adopted on an important scale, gradually 
do something towards rectifying the present state 
of affairs, as it would lead to a more extended appre- 
ciation of the role of science in public affairs and tend 
to influence, the j lpn iene gig A 

ible for making higher appointments, In 
the meantime, it may_be that the “ ad- 
vanced course in Social S * might be modified. 
or extended, in order to give the administrators, 
who have not “even a passing familiarity with the 
elements of natural science,”” some rough conception 
of the part which those elements are playing in 
modern life. 
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NOTES, 


Tre Jonn Exper Cuatr or Nava 
ARCHITECTURE. 


THR announcement that Dr. Andrew McCance 
Robb, M.I.N.A., has been appointed to the vacant 
Chair of Naval Architecture in the University of 
Glasgow marks a notable step towards the removal 
of the reproach that has lain so long upon the 
academic side of British shipbuilding, that all three 
of the professorships in naval architecture were 
vacant at a time when there was never a greater 
need for men trained in this branch of technology. 
The matter was raised by Dr. G. 8. Baker, O.B.E., 
at a meeting of the North-East Coast Institution of 
Engineers and Shipbuilders, in November, 1942, 
and was discussed in an article entitled ‘‘ Research 
in Ship Design,” on page 131 of our 155th volume. 
At that date, the chairs in Liverpool and Newcastle 
(King’s College, Durham) had been vacant for some 
time, but the question was brought into a new 
prominence by the death of Professor P. A. Hill- 
house, who had occupied the Chair at Glasgow since 
1921. An obvious difficulty in making new appoint- 
ments. was that so many of the naval architects, 
who otherwise would have been suitable candidates, 
were fully engaged on urgent war activities, either 
at the Admiralty or on work in which the Admiralty 
were directly interested; and sanction for their 
release was virtually unobtainable. Dr. Robb was 
one of the few exceptions, and there will be wide- 
spread satisfaction that he has now been appointed 
to a position for which his training, experience, and 
general qualifications have provided an excellent 
preparation. A Glasgow man by birth, Dr. Robb 
received his practical training in the shipyards of 
the Fairfield Company, Scott’s Shipbuilding and 
Engineering Company, and Harland and Wolff, 
Limited. He obtained a B.Sc. degree at Glasgow, 
and was assistant to Sir John Biles, who preceded 
Professor Hillhouse at the University. He held an 
Admiralty appointment during the latter part of 
the war of 1914-18 and, since 1925, has been in 
practice as a consultant. The degree of D.Sc. was 
conferred upon him in 1921. He is a Gold Medallist 
of the Institution of Naval Architects, and has 
served for a number of years on the Council of that 
Institution ; and he is also a member of the Institu- 
tion of Engineers and Shipbuilders in Scotland, and 
a past-president of the Liverpool Engineering 
Society. 


MEASURING INSTRUMENTS AND MACHINES ORDER. 


An important Order controlling the acquisition 
and disposal of new measuring instruments and 
measuring machines has been announced by the 
Machine Tool Control, Ministry of Supply, to become 
operative on and from December 1, 1943. It is 
entitled the Control of Machine Tools (Measuring 
Instruments and Machines) (No. 1) Order (S.R. and 
0. 1646, 1943), and covers such apparatus as auto- 
collimating and alignment telescopes, of the types 
used in workshops; dynamic and static balancing 
machines ; bench micrometers ; internal and exter- 
nal comparators; optical-projection profile com- 
parators; optical dividing heads and dividing 
tables; hardness-testing machines (except those 
for use in the hand); end measuring machines ; 
gear and hob testing machines; screw-pitch mea- 
suring machines; surface-finish testers; tool- 
makers’ microscopes; and testing machines for 
tensile, compression, torsion, fatigue, impact and 
spring testing. Measuring instruments and machines 
acquired by a user at a price less than 75/. (subject 
to a somewhat lengthy and detailed definition of 
what constitutes “ price”’) are excluded from the 
operation of the Order, which, with the above 
exception, makes it illegal for any person, not being 
the holder of a licence issued by the Ministry of 
Supply, to acquire any new instrument or machine 
of the kinds specified, or to dispose of such new 
apparatus except to the holder of a licence. Persons 
or firms requiring any of the specified instruments 
or machines should consult a copy of the Order 
(obtainable from H.M. Stationery Office, price 1d., 
or 2d. including postage) and apply for the neces- 
sary licence by forwarding an application form 5Cl, 
in duplicate, to the Controller of Jigs, Tools and 
Gauges, 35, Old Queen-street, London, 8.W.1. 


These forms can be obtained from the Controller, 
or from the Machine Tool Control Regional Directors 
at their provincial offices, or from manufacturers of 
the measuring machines and instruments concerned. 
A licence, similarly obtainable, is needed for export 
orders also. Licences will remain valid for one 
month from the date of issue, and during that period 
an order must be placed with the supplier named, 
for the apparatus specified. In a supplementary 
announcement, the Ministry of Supply state that, 
since the Control of Machine Tools (No. 13) Order 
came into force on April 12, 1943, it has been 
decided to eliminate items A, B and C in Direction 
No. 1 of that Order. The effect of this modification 
is that all baling presses will be under the control 
of the Board of Trade; and that the exemption 
given for can-making machinery is withdrawn, so 
that users of this class of machinery will be required 
to obtain a purchase certificate from the Machine 
Tool Control unless the machine tool is priced at 
less than 301. 
_ Tue Late Mr. J. H. C. pe Brey. 

Since the publication of our obituary notice of 
Mr. J. H. C. de Brey, formerly head of the “ Proef- 
station Delft,” which appeared on page 435, ante, 
we have received from a correspondent some addi- 
tional particulars of Mr. de Brey’s work. We men- 
tioned that, in 1913, on returning to Europe from 
the Netherlands East Indies, he visited Roumania 
and Russia. His position there, we are now in- 
formed, was that of manager of the “ Standard 
Russe de Grozny,” the Shell Group company in the 
Caucasus. Subsequently, as chief of the technical 
department of the Royal Dutch-Shell companies, 
he was made vividly aware of the need for scientific 
research to develop both oilfield and refinery tech- 
nique, and, in consequence, he was led to add a 
physical laboratory to the equipment of his estab- 
lishment. This was placed in the charge of Pro- 
fessor Dr. W. J. D. van Dyck. Mr. de Brey’s per- 
sonal contributions to the advancement of oil 
technique included the development of gas-compres- 
sor plants; natural gasoline recovery by means of 
compression combined with cooling and, in some 
cases, with the drying of the gas by silica-gel; the 
conservation of light fractions by recovering the 
tank gases by means of vapour-tight tank roofs ; 
and the improvement of gasholders. He devoted 
much attention to the construction of pressure roofs 
for tanks, in order to reduce breathing losses. His 
keen realisation of the need to conserve the light 
products of oil led to the design of pressure stabi- 
lisers, to free the recovered gasoline of its most 
volatile fractions. The first pressure stabiliser in 
the Netherlands East Indies was built in or about 
1922, and the developments in this field gave a 
strong impetus in this direction to the petroleum 
industry as a whole, as well as leading to an exten- 
sion of the practice of sharp fractionisation in 
general. Another subject in which Mr. de Brey was 
interested was the application of electricity for 
breaking down oilfield emulsions. He developed a 
special form of non-sinusoidal alternating current for 
this purpose, and also applied electrical dehydration, 
combined with an admixture of fresh water, to the 
desalting of crude oils. Mr. de Brey was a member 
of the Institute of Petroleum, and was the founder 
of the Petroleum Division of the Royal Netherlands 
Institute of Engineers, of which Division he was the 
first president. He was a member of various sec- 
tions of the Netherlands Standardisation Committee, 
and an honorary vice-president of the Second World 
Petroleum Congress held in Paris in 1937. 


Tue InstTITUTION OF ELECTRICAL ENGINEERS. 


A special meeting of the Institution of Electrical 
Engineers was held at Savoy-place, Victoria-embank- 
ment, London, W.C.2, on Thursday, November 25, 
to commemorate the life and work of Nikola Tesla, 
who died in New York on January 7, 1943, in his 
87th year. The chair at the meeting was occupied 
by the President, Colonel Sir A. Stanley Angwin, 
D.S.0., M.C., who, in his introductory remarks, 
mentioned that His Excellency the Yugoslav 
Ambassador, M. Yevtitch, was present. Dr. Tesla, 
it may be remarked, was born at Smiljam Lika, then 
in Austria-Hungary, but now in Yugoslavia. The 
President then called on Dr. A. P.’ M. Fleming, 





C.B.E., M.Sc., to deliver a lecture on Tesla and his 


work, which was illustrated by a number of experi- 
mental demonstrations. The most striking of these 
showed some of the effects obtained with the well- 
known Tesla coil, but of perhaps greater technical 
importance was the demonstration of the production 
of a rotating magnetic field by means of two-phase 
and three-phase currents, as it is upon this phe- 
nomenon that the operation of the polyphase 
induction motor depends. In the development of 
this type of machine Tesla played a leading part, 
and he was also responsible for important improve- 
ments in transformer design. Dr. Fleming dealt 
with this and other electrical work of Tesla in an 
interesting and informative manner, and in such a 
way that his audience was able to appreciate its 
true value. A vote of thanks to the lecturer was 
proposed by Dr. W. H. Eccles, F.R.S., and in 
responding, Dr. Fleming expressed his indebtedness 
to his es and assistants for their help in 
the preparation of the lecture and the experimental 
demonstrations. A brief account of Tesla’s career 
was given in the obituary notice published in our 
issue of January 15, 1943, on page 54. 


Tue Conrrot or Exxecrriciry Suppry. 


In June, 1942, the Ministry of Fuel and Power 
addressed a letter to the Electricity Commission 
suggesting that the Joint Committee of Electrical 
Associations should be invited to consider the 
broad subject of the future of the electric supply 
industry. A copy of the letter was furnished to the 
Incorporated Association of Electric Power Com- 
panies. This body is a member of the Joint Com- 
mittee, by which the subject has been considered at 
length. As, however, no general agreement has so 
far been come to within the industry as a whole, 
the Incorporated Association of Electric Power 
Companies has issued an individual report dealing 
with the matter. It deprecates the formation of a 
public corporation or regional boards to take over 
the business of electricity supply. A sweeping 
change of this kind in the constitution of the 
industry, it is held, would result in a serious and 
unnecessary dislocation of the industry without 
any compensating benefit to the community. In 
expressing this opinion, the Association follows that 
of the McGowan Committee, which reported in 
1936. Although many committees have dealt with 
various aspects of electricity supply, including the 
recent Scott Committee, the terms of reference of 
which had no direct bearing on the subject, the 
McGowan Committee is the only Government 
committee specifically appointed to review the 
question of electricity distribution. The recom- 
mendations in the Incorporated Association’s report, 
in general, follow the McGowan proposals. It is 

that the Electricity Commission should 
delimit suitable electricity districts and appoint 
a Scheme Committee for each. This latter would 
consist of representatives of authorised undertakers 
in the area. Legislation should be passed to suspend 
the exercise of the rights of purchase by local 
authorities, which, when put into operation, may 
break up unified distribution areas. Voluntary 
acquisition or amalgamation of undertakings should 
not be interfered with. It is also recommended 
that the whole system of valuation and local rating 
should be reviewed in order to establish it on a 
more equitable basis. A further proposal is that the 
whole of the five Electricity Commissioners should 
be “‘ men of long and wide experience in the indus- 
try.” The Act under which the Commission was 
set up required only three of the five members to 
these qualifications. Finally, an Advisory 
Committee, appointed by the Ministry of Fuel and 
Power, should be set up to assist the Electricity 
Commissioners in the delimitation of the electricity 
districts. Electricity supply associations should be 
consulted in connection with the constitution of this 
Advisory Committee. 


Tue Mancuester Sure Cana. 


On December 7 occurs the 50th anniversary of 
a notable event in the history of inland navigation. 
On that date, in 1893, the directors of the Man- 
chester Ship Canal Company made the first complete 
transit of the Canal in the Wallasey ferry steamer 
Snowdrop. Water had been admitted as far as 





Latchford on November 17 and the whole length 
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of the Canal was filled on the morning of Novem- 
ber 25. The directors’ tour of inspection being 
accomplished and the tests of lock gates, etc., 
satisfactorily completed, “ Finally, on New Year's 
Day of 1894” (to quote the descriptive account 
which appeared in the 57th volume of ENGINEERING) 
“* the Manchester Ship Canal commenced the struggle 
for existence which is the dominant feature of this 
latter-day civilisation, and through which the 
sympathetic hopes of all well-wishers to the com- 
merce of England should accompany it.” On this 
occasion, the somewhat miscellaneous collection of 
craft which entered the Canal was headed by Mr. 
Samuel Platt’s steam yacht Norseman, which had 
been built not long before by Laird Brothers at 
Birkenhead, and which possessed the unusual dis- 
tinction of having been launched with steam really 
“up ”—and not merely simulated by a bucket of 
burning waste in the uptake. She was fitted with 
a Bevis feathering propeller, which was set with 
the blades fore and aft for the launch ; and, within 
half an hour of entering the water, she was under 
way down the Mersey for trials. The official opening 
of the Canal followed some months after the de facto 
opening, on May 21, 1894, the ceremony being 
performed by Her Majesty Queen Victoria, in the 
Royal yacht Enchantress. Our series of articles on 
the Canal, from which the above quotation was 
taken, provides an interesting description of the 
civil engineering methods and appliances employed 
in this great undertaking. It was compiled with 
the assistance of Mr. W. Johnson, a member of the 
staff of the chief engineer, Mr. Ernest Leader 
Williams (who was knighted by the Queen on the 
occasion of the formal opening); this assistance 
was acknowledged at the time, but there is some 
reason to suppose, though no evidence has been 
preserved in this office that would prove it, that 
Sir Benjamin Baker, who was the Manchester 
Corporation’s consultant in connection with the 
Canal, also had a share in its compilation. 





OBITUARY. 


MR. S. C. LEWIS. 


We have learned with regret of the death, on 
November 17, of Mr. Sidney Cooke Lewis, 
M.Inst.C.E., who was for 21 years a partner with 
his brother, Mr. Wilfrid Lewis, M.Inst.C.E., in the 
firm of Messrs. Lewis and Lewis, consulting civil 
engineers, of 42, Grosvenor-gardens, Westminster, 
8.W.1. Mr. Lewis, who was 78 years of age and 
retired from active practice three years ago, was 
widely known as a consultant on sea defence works, 
and water supply and sewerage undertakings. He 
was responsible also for many of the launching slip- 
ways of the Royal National Life-boat Institution, at 
various points round the coasts of the British Isles. 

Mr. Lewis, who was born on October 18, 1865, 
served a pupilage to locomotive engineering with 
Messrs. Beyer, Peacock and Company, Gorton, Man- 
chester, but left them in 1886 to join the staff of 
Messrs. James Mansergh and Sons, by whom he was 
employed, first on reservoir construction for the 
Stockton and Middlesbrough waterworks, and subse- 
quently on the Darlington waterworks and on a 
sewerage scheme at Ramsey, Isle of Man. In 1889, 
he was sent to Reading as resident engineer on the 
construction of a road bridge, and on retaining walls 
along the River Kennet. During the 33 years which 
he spent with Messrs. James Mansergh and Sons, 
whose principal assistant he eventually became, he 
was engaged on a wide variety of civil engineering 
contracts, such as sewerage works at Cuckfield, 
Worthing and Derby, and at Colombo, Ceylon, and 
surveys for flood-relief plans at Southend-on-Sea ; 
but the largest undertaking with which he was con- 
cerned was the Elan Valley scheme for the Birming- 
ham Corporation waterworks, on which he spent a 
number of years, both in making the preliminary 
surveys and in the construction of the aqueduct. 
Important sections of this great undertaking, of 
which he was personally in charge, were the Caban 
Coch Dam and the siphon crossing over the Severn 
at Bewdley, Gloucestershire, illustrated descriptions 


In 1919, Mr. Lewis left Messrs. James Mansergh 
and Son, to commence practice on his own account, 
and, in the ensuing 21 years, was engaged on sea 
defence works at, among other places, Sidmouth, 
Aberystwyth, Hythe, and Herne Bay; and, as 
stated above, on the civil engineering work in con- 
nection with a large number of life-boat stations. 
He was also consultant to the Norfolk, Old Haven, 
Pevensey and other Catchment Boards. He was a 
member for many years of the Association of Con- 
sulting Engineers, serving as honorary treasurer 
from 1926 until his retirement in 1940, and as 
chairman of the Committee of the Association in 
1931-32. Mr. Lewis was elected an Associate- 
Member of the Institution of Civil Engineers in 1891, 
and became a Member in 1900. 





LETTERS TO THE EDITOR. 


INK v. PENCIL TRACINGS. 
To Tae Eprror or ENGINEERING. 


Smr,—I was greatly interested in the letter from 
Mr. George Steven, on page 355 of your issue of 
October 29. He omitted to say, however, that 
drawings on cloth for blue-printing, should be made 
with a round-pointed pencil, spun round in the 
fingers as a line is drawn. By this means, the 
point is worn into a cone and the line is maintained 
at a uniform distance from the straight-edge. The 
wedge point is quite unsuitable for drawing on 
cloth. With a round point, an HB pencil is quite 
hard enough to show clearly the vast majority of 
mechanical details. After years of experience, I 
have reached the conclusion that ink tracings are 
quite unnecessary for this class of work and only 
afford a chance for errors to creep in ; besides, the 
cost of drawings is thereby increased about 25 per 
cent. Of course, the drawings should not be made 
to too small a scale. A much greater use of the 
scale of 2 in. to a foot should be encouraged, especi- 
ally for structural steelwork. I agree heartily with 
the application of a protective lacquer, and thank 
your correspondent for bringing the matter up. 

Yours faithfully, 
C. O. THomas. 

Bedford. 

November 15, 1943. 





THE 300-FT. CONTOUR CANAL LINE. 
To THe Eprror or ENGINEERING. 


Smr,—The interesting article by Mr. Pownall, on 
page 281 of your issue of October 8, 1943, has 
provoked some lively discussion here as to which 
is the highest navigable (by barge) canal waterway 
in the British Isles. 
At Oldbury there is a branch canal from the main 
Birmingham canal, reached through a series of five 
locks, which is known as Titford Canal and runs to 
the Titford Reservoir. This is reputed, in this 
locality, to be the highest in the country. 
Yours faithfully, 
ArTuur W. Davis. 
1.C.1. (General Chemicals), Limited, 
Chance and Hunt Works, 
Oldbury, near Birmingham. 
November 18, 1943. 





THE SIMPLE TRUSSED BEAM. 


To tHe Eprror or ENGINEERING. 


Smr,—I have been interested in the contributions 
published in your issues of October 15 and Novem- 
ber 19; on the above subject. I would suggest the 
contributions would be still more interesting had 
the potent factor of inverted camber been included 
in the survey of the problem, which factor, incident- 
ally, is generally present in structures of this type. 
Yours truly, 

Grorce Key. 
Bankside, Kingsworthy, 
Winchester. 





of which appeared in our 78th volume (1904). 
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AUREL STODOLA: THE TEACHER, 
THE SCIENTIST, THE MAN.* 


By B. Pocaosrapsxy, M.I.Mech.E. 


AvuREL STODOLA was born on May 10, 1859, in Eastern 
Czechoslovakia. He received his education at schools 
in Czechoslovakia, and then spent one year at the 
Technical High School in Budapest, one year at the 
University in Ziirich and finally graduated at the 
Federal Polytechnicum in Ziirich in- 1881, with the 
highest distinction. After this, young Stodola was 
engaged for a short period in the workshops of the 
H ian State Railways in Budapest ; subsequently 
we him attending the lectures of the physicist 
Helmholtz, the economist Wagner and the physiologist 
du Bois Reymond in Berlin. As a man of 25, he went 
to Paris, partly to continue his studies and Set to 
fn ee ee experience in the workshops of Hermann. 

Chapelle. Unfortunately, he had soon to return 
home to supervise the reconstruction of his father’s 
belt factory after it was seriously damaged by fire. 
Eoring completed this task, he went to m8 pri 

r a short tical training in the workshops of the 
First Dehssee Mamaten Machine Works, he was 
engaged as designer by Ruston and Company, an 
engineering concern founded by an Englishman and 
enjoying a high reputation. In this position, Stodola 
was responsible for the design of steam engines for land 
and marine work, of pumping plants of various kinds, 
and of blowing engines for iron works. 

In 1892, at the age of 33 years, Stodola accepted the 
Professorship in the Department of Mechanical Engi- 
neering at the Federal Polytechnicum in Zirich. There 
he remained active for 37 years, admired and loved by 
his students and by his colleagues as their 
spiritual leader. During his very exacting teaching 
activity, he created the science or the steam turbine, 
the gas turbine and the centrifugal compressor, .an 
achievement unique in the history of mechanical 
engineering. In 1929, at the age of 70, he retired ; 
but even in his retirement he continued to work, advis- 
ing engineering concerns, and studying and reporting 
on various problems of modern engineermg. On Christ- 
mas Day, 1942, this extraordinarily rich and fruitful 
life came to a close, and the world of science, education 
and industry, mourned the loss of a great teacher, a 
great scientist and a ¢ man. 

Let us visit the hall where Professor Stodola was to 
deliver one of his lectures. The hall is packed; there 
is some talking, but all are busy getting ready their 
note books, ete. Suddenly there is a hush, everybody 
is standing. A frail man enters; frail, but there is 
energy, confidence, harmony, in his every movement. 
As he turns to his audience, his serious yet friendly 
eyes sweep slowly over the hall as if greeting everybody 
and inviting them to a friendly discussion. The master 
bows slightly ; the students take their seats ; ‘“* Gentle- 
men, to-day we shall investigate the problem. . .” 
The voice is able, not robust, yet everybody hears 
every word. The phrasing is simple, but each word fits 
as if chosen with the utmost care ; while speaking with 
unsurpassed clarity Stodola makes masterful sketches 
on the blackboard. He is not merely reporting on some 
phenomenon ; he is thinking, living his problem so 
vividly that his audience is induced to think with him. 
The teacher and his students are united in the task of 
mastering the problem. The lecture concluded, the 
students do not rush out. There is on their faces an 
expression of satisfaction and gratitude; they have 
enjoyed the lecture as one seve a work of art. 

Let us now visit the design hall. The student here 
is trying to apply in his own way and out of his own 
ability the science of the lectures. Stodola attached 
great importance to this kind of work and always gave 
it his personal attention. He set each student a _ 
blem more or less difficult according to his ability. 
In this way, Stodola gave a reasonable chance to every 
student, the brilliant and the modestly gifted, to deal 
successfully with his problem, to exercise his ability 
freely, to produce a piece of his own honest work, that 
would give him a feeling of satisfaction, encouragement 
and usefulness. Stodola always endeavoured to fit the 
problem to the student not the student to the problem ; 
to bring the best out of everyone and so to secure, for 
industry and life generally, y: men who would 
occupy positions of widely different levels and responsi- 
bilities, but occupy them honestly and honourably. 
True, the brilliant student had alwa privileged 
place in his heart, but even the least gifted one had his 
interest and his fatherly care. 

The same spirit pervaded the laboratories, where the 
students had to carry out two distinct classes of work, 





* Lecture delivered on November 17, 1943, to the 
Section of Mechanical and Electrical Engineering of the 
Association of Czechoslovak Scientists and Technicians. 
Abridged. [An obituary notice of Dr. Stodola, with por- 
trait, appeared in ENGINEERING, yol. 155, page 334 (1943). 
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tests and experiments. The machine under test was 
often afflicted by some defect or maladjustment, 
deliberately introduced; the student had to find out 
the defect by testing, cure it, and establish the best 
performance the machine was capable of when in proper 
order. An “ experiment ” meant, first, to analyse the 
problem on the basis of already available scientific 
means, then to work out a method likely to lead to 
useful results; to prepare the apparatus and suitable 
measuring instruments, mounted in the right place and 
in the right way; to devise a full scheme of observa- 
tions, leaving ample margin for the unexpected, and to 
determine the probable inaccuracies involved; and, 
during the experiment, to observe, criticise and analyse 
until there was no doubt left as to the result. 

Stodola’s attitude towards his pupils was exemplary. 
No fault in any work would upset his equilibrium, no 
derogatory remark ever passed his lips ; a friendly dis- 
cussion, a tactful suggestion of improvements, led the 
student on the right path without leaving in him a 
feeling of frustration or discouragement. His primary 
object was not just to impart knowledge but to induce 
ordered, disciplined thinking, analysis of problems 
and their reduction to fundamentals, critical observa- 
tion, the joy of achievement, a striving after progress, 
for the benefit of our fellow men; that was what he 
cultivated in his students. As teacher and scientist, 
he naturally brought the scientific outlook to the fore- 
front, but he combined with it, in a masterful manner, 
research, experiment and available experience. His 
one great sorrow was that the time allocated for these 
studies was far too short and the means available for 
investigation, experiment and research, far too meagre ; 
some of his proposed improvements have already been 
introduced and let us hope that in the not too distant 
future Stodola’s wishes in regard to technical education 
will be more generously met. It is interesting to note 
that his views and those of Professor Lea, expressed in 
his recent presidential address to the Institution of 
Mechanical i , are identical in this respect. 

Stodola’s noble character, his selflessness, his engag- 
ing manners, his agreeable way of expressing his 
thoughts and his readiness to listen to others; his 
social consciousness, high conception of work and life, 
and profound knowledge, not only of engineering 
science, but of philosophy, biology, physics; his deep 
appreciation of the arts, especially of music; all had 
an extraordinarily beneficial influence on the young men 
in his charge. He was to them an inspiring example of 
a great gentleman, a great worker with immense intel- 
lectual resources, and a wise and lovable friend. 

Some 50 years ago, speed regulation of prime movers 
presented many difficulties and was the cause of many 
disappointments. One of the earliest scientific works 
of Stodola treated of the combination of a s 
governor with a servo-motor, a type of governing which 
to-day is used successfully on thousands of prime 
movers, particularly steam turbines. Then followed a 
large number of his studies and reports on his researches 
and tests. 

By far his most important work is embodied in his 
text-book on Steam and Gas Turbines. The founda- 
tions of that work ap in a paper of his in 1902. 
This paper, much enlarge was published as a book 
in 1903; new editions followed, the last—the sixth— 
containing no less than 1,157 pages and 1,141 illustra- 
tions. later editions included also condensing 
plants and centrifi compressors. Stodola’s text- 
book overshadows by its completeness and by its 
scientific presentation of such a vast subject any text- 
book in any branch of the engineering art. The whole 
work is built up as a combination of “ science ” and of 
experiment, scientifically conceived and conducted with 
scrupulous, critica] care. 

In the first part of his book, Stodola dealt with the 
thermodynamic principles and checked and stre' - 
ened them by the latest developments of modern 
physics. In the next part, he investigated the flow in 
the nozzles and past the turbine blades. When he 
began this work a rudimentary theory was available, 
though it was not well supported by experiment or 
generally accepted. Stodola greatly improved that 
theory and documented it by many experiments which 
clarified the complicated phenomena of flow ; in addi- 
tion, he established the various sources of losses and 
their magnitude, and demonstrated pressure distribu- 
tion and the secondary flow. His work in this special 
field caused great interest and led to extensive research 
in many countries, which is still going on. His brilliant 
analysis and research, immense in extent and com- 
plexity, laid the true foundations for the principal parts 
of the steam turbine, namely, the nozzles and the 
blades. 

Then he examined the flow through the clearances and 
labyrinths, the friction of the discs, and windage of 
idle blades, and expressed the results of his analysis 
and experiments in simple formulw, ready for practical 
use, e following part of his text-book dealt with the 
whole process of the conversion of heat into mechanical 
energy, and means and ways to obtain optimum 
results. If there were surprises and disappointments 


on the Continent, some 15 years to 20 years ago, they 
were largely due to the of Stodola’s recom- 
mendations. Many of his ideas have been applied 
after many years have gone by. One of the phenomena 
clearly established by him in 1910 had to wait 25 years 
before it was embodied in a practical turbine; it 
proved successful. 

a in ice occasional surprises occurred, the 
turbine did not give the result its designer expected ; 
Stodola posaherseh. 5 in his book the behaviour of a given 
turbine under changed conditions of operation and so 
helped the designer and the operator of the turbine. 
His insight and thoroughness prevented many dis- 
appointments in practice. 

Next, Stodola dealt with the shape, strength, and 
deformation of the various turbine parts by the forces 
due to the steam pressure, the steam temperature and 
to the motion itself. His exploration of the stress and 
strain of rotating wheels and drums is classical; his 
studies of casings, diaphragms, of spherical or conical or 
ring plates provided a reliable guide for design. His 
studies of the critical speed of rotors, and the influence 
on it of gyroscopic action; of bearings, of varying 
elasticity, of variable impulses; his investigation of 
disc and blade vibration, are a real blessing to the 
designer and user of steam turbines and other fast- 
revolving machines. 

To-day we have gas turbines in successful operation ; 
that achievement is due in a large measure to the 
scientific foundations provided by Stodola. His gas- 
entropy diagram, based on the “‘ Mol,” was first estab- 
lished by him in 1898 in connection with his investi- 
gation of gas-engine cycles; it greatly facilitated his 
studies and, later on, the investigation of the gas 
turbine. The high temperatures which arise in gas 
turbines were an impulse to Stodola to investigate the 
heating up of materials, the temperature distribution 
and the heat stresses, and so to help the practical 
development of gas turbines. His studies of flow led 
him finally to build up a new theory of the centrifugal 
compressor based on the concept of “ ci ion,” and 
that theory has since proved its er value in practice. 

In the chapter on *‘ Special blems,” the master 
excelled ; the problems analysed there require excep- 
tional imagination and skill, but Stodola brings them 
within the grasp of the practical engineer. Much of 
what he bestowed upon us in that chapter is ahead 
of practical development even to-day, and will stimu- 
late new generations to further thought, research and 
so to pi . Those who find happiness in the 
exercise of their intellect would be well advised to 
accompany Stodola to the meres ay of engineering 
problems by studying that particular chapter. 

While Stodola’s “Bible” of steam turbine art 
contains a mass of his own original thought and experi- 
ments, he freely utilised the knowledge and experience 
published in the scientific and technical literature of the 
world. It might be of interest to mention a few English 
names of men whose work he appreciatively used : 
Newton, Joule, Kelvin, Reynolds, Rankine, Lamb, 
Rayleigh, Guest, Parsons, Dunkerley, Martin, Morley, 

ndar and others.. We must not forget that the 
first multi-stage steam turbine was born in England 
59 years ago and was one of the many great inspira- 
tions which Stodola gratefully derived from this 
country. 

Stodola considered the engineering art as one of the 
highest intellectual achievements of mankind. More- 
over, he believed that engineering is an important 
spiritual factor in our civilisation for two reasons: 
(1) engineering schools are educational and research 
institutions built up on scientific basis; as such, they 
bring up men capable of disciplined thinking and accus- 
tomed to scientific analysis, qualities which are essential 
to healthy and ordered progress. (2) Engineering art, 
with its characteristic combination of science and 
experience, had and will have a profound influence on 
the evolution of other sciences, especially physics. 
Assumptions not confirmed by experimental results 
must remain and be understood as pure assumptions ; 
theories not fitting observation must be given up. 
As the engineer-scientist measures the performance of 
his machine, and so verifies his theory, so must the 


poe create by experimental research a sure | yet 


oundation for his theory. This view Stodola extended 

to all science and to religion. The enormous progress 
of the engineering art in his lifetime was to him not 
merely a matter of satisfaction ; he confidently looked 
forward to an ever-growing progress when, at last, man, 
freed from heavy manual work, would use his muscles 
and the available technical means for building up and 
maintaining his bodily health ; and, while supervising 
and directing his mechanical helper, devote 
himself to the aims of his higher spiritual mission. 

The grave shadows of poverty and unemployment 
filled Stodola with deep sorrow. He saw that out of 
the engineer’s work was born the so-called mechanisa- 
tion, and that this in turn contributed to unsettled 
conditions of employment, with their effect on the moral 





and physical state of the workers. He maintained 
categorically that the true intention of the engineer- 





scientist was to create ty for everybody, and that, 
if that intention were ited, it was due primarily 
to the shortsightedness of those whose duty it was, 
by virtue of their ition in the legislature and 
ind , to see that technically ted benefits should 
be available in just proportion to all; in his 
opinion, it was the actual misdirection of the benefits 
of modern om open | which led to class war; and, 
unless a remedy could be found and applied, mankind 
would have to face forces of disruption ing our 
civilisation. Stodola did not absolve the ineer- 
scientist from all guilt ; indeed, he considered that he 
should have recognised and opposed in time the evil 
forees which misapplied the fruits of this labour. 

Stodola held that the engineer-scientist stands 
between the two parties, namely, the directors of 
general policy and the factory workers. In his view, 
both sides suffered from a narrow materialistic con- 
ception ; both based their attitude primarily on the 
economic grounds of their particular class and showed 
little or no understanding of the spiritual and intel: 
lectual side of life and the wide common interest 
emanating from it. He saw also grave weakness in 
State administration: the development of statesman- 
ship lacked scientific basis, and therefore a proper 
understanding of its duties and consequently courage 
to act. 

The fear of novelty often shown by legislators was 
due, in Stodola’s opinion, to the fact that most of them 
never had an opportunity to translate a purely intel- 
lectual conception into reality, nor were they capable 
of it; with the consequence that legislation did not 
march in step with life, but limped behind as an enforced 
correction of the harm y done. But the trans- 
lation of a purely intellectual conception into reality is 
for the engineer-scientist a daily task. Stodola did not 
claim for the engineer-scientist any special gifts of 
statesmanship, but he strongly advised him to take a 
prominent part in legislation and administration, 
believing fervently that the characteristic conception 
of problems and method of execution as practised by 
the engineers and scientists would soon prove that 
much could be successfully achieved which previously 
was thought Utopian. 

On this subject, Dr. Anderson, in his recent presi- 
dential address to the Institution of Civil Engineers, 
said: “ It is a tly not realised that engi are 
planners as as technicians, and that success 
that attends modern engineering work is due not only 
to technical skill, but also to the very careful study 
made beforehand of all the conditions and to the 
sequence of operations that must be followed. It is 
high time that the engineer, who has perhaps rashly 
and blindly created modern life, should now be asso- 
ciated with the control of it and help in directing its 
future shape.” 

Those who know the exacting nature of modern 
engineering will probably feel t the task which 
Stodola imposed on the engineer-scientist is too heavy. 
Stodola fully appreciated the difficulties himself. He 
asked: ‘“ What is the real sense and aim of life ?”’ 
adding, ““ That aim, once recognised, must be followed 
resolutely and at all costs.”” In his lifetime, he witnessed 
an overwhelming upheaval in science generally, and 
in physics i . The physicists of the Nine- 
teenth Century built up theories involving many 
assumptions, and pace a in satisfying themselves 
and many others by “ logical induction ” that their 








conception truly ere ne . Observations 
undertaken by a few critical minds have shown the 
fallacy of some of these assumpti Einstein, who 


also graduated at the Federal Polytechnicum in Ziirich, 
and was, for a time, a lecturer there, and for whose 
achievements Stodola had the admiration, drew 
attention to the limitations of our power of observation. 
In the end,modern physics, under his guidance, reaches 
the conclusion that our physical senses receive certain 
reactions, but we do not know and cannot rightly claim 
that these reactions represent completely the observed 
phenomenon. Hence we cannot say that what we 
observe is a reality; it is only a conception of our 
senses and at most a “ probability.” Modern physics 
has lifted the veil hiding endless natural phenomena, 
the farther it the more clearly we see 
that the secrets of Nature are far deeper than our 
intellect was ever able to dream. 





TRANSPORT SUBSIDY ON PrT-PROPs.—The Timber 
Control of the Ministry of Supply announces that the 
transport subsidy on pit-props of 3-in. top diameter, and 
under, sent by rail from Scotland to England, will be 
withdrawn on and after January 1, 1944. A transport 
subsidy, however, is now available on pit-props of these 
dimensions dispatched from South Scotland to collieries 
in Scotland. Scottish producers who are unable to find 
a market for pit-props of a diameter of 3 in. and under 
should communicate with Mr. B. C. Hollingsworth, 
District Pit-Wood Officer, 1, York Buildings, Queen- 
street, Edinburgh. 

























450 





ENGINEERING. 


DEC. 3, 1943. 








NOTES FROM NORTH AMERICA. 


Some time in 1944, the United States war output is 
expected to equal that of all America’s allies and 
enemies combined. The defeat of Germany and the 
transfer of the war to the Pacific is expected to force a 
top-to-bottom overhaul of the American munitions 
programme ; for example, in the manufacture of air- 
craft, the major need will be to shift from short-range 
and medium-range fighters and bombers to giant 
bombers which can bomb Japan from island bases 
2,000 miles away. Next year’s output of aircraft in 
the United States will be about 115,000, corapared 
with a probable 85,000 this year. The aircraft output 
should reach its ceiling about the beginning of 1944. 
In August, the output increased to 7,600, of which 
probably more than 5,000 were combat types. This is 
an increase of 3 per cent. over July in numbers, and 
the highest total to date, and mi ht have been 700 to 
1,000 higher but for extensive design changes. Air- 
craft produced for both the United States Army and 
Navy will total 12,000 million dollars in value this year, 
and probably will reach about 20,000 million dollars 
next year. Naval ———. in the United States 
also is approachi ts peak, and the construction of 
merchant ships wi total 21,000,000 tons in 1944, or 
about 2,000,000 tons more than this year. Production 
is ex to shift ively from Liberty ships to 
the faster Victory and C-2 models, and it is expected 
that more tankers will be built. 

War-time needs have greatly expanded the chemical 
and explosives industries of Canada. In 1939, the 
Dominion Bureau of Statistics reports, the chemical and 
allied industries of Canada produced materials valued 
at 159,500,000 dollars ; last year, production amounted 
to 471,800,000 dollars. September's output of chemi- 
cals and explosives in Canada was at the rate of 10,000 
tons a week, according to the Minister of Munitions and 
Supply, Mr. C. D. Howe. It is under the supervision 
of Allied War Supplies, Limited, a Government-owned 
company which has under its control 40 different pro- 
jects, 34 of which had come into operation early in 
September, and which employs more than 50,000 men 
and women. Canada produced no filled ammunition 
during the first World War, and the value of chemicals 
and explosives produced and ammunition filled in 
1939-40 was only 6,000,000 dollars. In 1941, it reached 
50,000,000 dollars, and, last year, production was more 
than doubled, totalling 121,000,000 dollars in value. 
Although Canada scrapped the explosive plants built 
during the first World War, research in the Dominion 
did not stop; so that, when the present war started, 
the Dominion had the nucleus of trained chemists and 
engineers with which to start new chemicals and 
explosives industries. This has required a capital out- 
lay of over 140,000,000 dollars since the war began, one 
explosive plant alone <<“ 18,000,000 dollars. The 
explosives programme, including ammonium-nitrate 

lants, has been developed mainly as a reserve against 
fess of production in Great Britain. Canadian capacity 
for the production of propellants and high explosives is 
now nearly as large as that of Great Britain, Canadian 
ents representing only a small portion of the 
output. To direct the operation of this vast organisa- 
tion, and to assure a steady flow of ic materials 
to the plants, the Department of Munitions and Supply 
has established three individual agencies. The Explo- 
sives and Chemicals Branch of the Department was 
formed to organise the production of chemicals and 
explosives ; Allied War Supplies Corporation, a Crown 
company, was incorporated to administer, on behalf of 
the Canadian and British Governments, the chemical 
and explosive plants which are owned and financed by 
the Governments; and a Chemicals Controller was 
appointed to allocate chemicals for war purposes. 

A new plant to permit the use of nickel deposits in 
Cuba for war is ex to be in partial 
operation by the end of 1943 and in full operation in 
1b44 The plant will be observed closely by mining 
men because the process to be used has not been 
employed before on a commercial scale for silicate ores 
containing nickel, the Cuban ore being of this type. 
The present American supplies of nickel are being 
derived largely from sulphide ores, obtained chiefly in 
Canada. The sulphide ores have proved the most 
practical for development, though silicate ores are 
being mined in New Caledonia, in the South Pacific. 
The Cuban plant is nearing completion on Levisa Bay, 
on the north side of the island, and is being built with | 
the aid of the United States Defense Plant Corporation. 
The Freeport ~s ys Company, through a subsidiary, | 
the Nicaro Nickel Company, is carrying on the work | 





need to implement the Federation’s proposals. 
expressing profound regret “ that the negotiations had 
not yet reached a stage approaching finality. The 
executive were instructed to continue the negotiations 
with a view to a speedy solution of the present diffi- 
culties and to report to a conference to be called not 
later than January 14, 1944. 


LABOUR NOTES. 


At a meeting last week, the Engineering National 
Joint Trades Movement, which is composed of the 
Amalgamated Engineering Union, the National Union |’ 
of Foundry Workers, and the eering unions 
affiliated to the Confederation of Shipbui and 
Engineering Unions, decided to apply to the 
eering and Allied Employers’ National Federation for 
a wage increase of 10s. a week on the skilled men’s 
basic rate. Women doing skilled men’s work are 
presumably included in the application, but not women 


whose wages and conditions are separately negotiated hoes 


by such organisations as the Transport and General 
Workers’ Union and the National Union of General and 
Municipal Workers. 





Major Lloyd George, Minister of Fuel and Power, 
stated in a written reply last week that in the year 
ended June 30, absenteeism in the mines amounted to 
14-3 per cent. at the coal face and 11-4 per cent. 
overall. Statistics supplied by the Mining Association 
for the comparable period in the previous year recorded 
absenteeism at 12-1 per cent. at the coal face and 
9-8 per cent. overall. bile 

A national delegate conference of the Mineworkers’ 
Federation of Great Britain took place in London on 
Thursday and Friday last week. On the opening day, 
Mr. Ebby Edwards, the general secretary of the Federa- 
tion, reported on the negotiations that have taken 
place with the ey | of Fuel and Power on the 
Federation's proposals for dealing with the coal situa- 
tion. The Ministry, he said, had replied to the pro- 

in what was described as an interim communi- 
cation, and, at a later stage, the Federation had 
reiterated its view that, in view of the serious man- 
power situation, there should be the fullest possible 
comb-out of trained ex-miners in the Armed Forces, 
Civil Defence services, etc. 


On the Federation's demand for a minimum w 
of 61. a week for underground workers and 5. 10s. 
surface workers, the Ministry replied that salina 
for dealing with all wage questions on a national 
had been agreed upon by both sides, and it would, in 
its opinion, be contrary to the interests of the industry 
to depart from that procedure. 





The Federation's rejoinder to that, Mr. Edwards said, 
was that no tribunal was likely to make an award 
on a wages reference without taking into consideration 
the economic condition of the industry ; therefore, the 
claim of the Federation would be prejudicial unless 
some assurance were forthcoming from the Government 
that, the national tribunal having heard the claim of 
the Federation on its merits and decided to award 
an increase, the price of coal would be adjusted to allow 
the proceeds of the industry to meet such increased 
wages. The Federation’s representatives had attached 
considerable importance to that, and had suggested 
that representatives should be given an opportunity to 
state a case to the Cabinet sub-committee dealing with 


such matters. 


At its sitting on Friday, the conference adopted a 


resolution endorsing the action of the executive com- 


mittee in pressing upon the Government the urgent 
, and 


Mr. Lawther expressed the opinion after the con- 
ference that the Government should take financial 


control of the industry. The regional boards and the 
pit committees should have more than advisory powers. 
They should be able to deal with grievances on the 
spot, and managers should have power to give effect 
to recommendations of pit committees. He referred 
to the opposition of the colliery owners to the national 
claim for 12 days’ annual holiday with¥pay, and, in a 
complaint directed against the Board of Trade, thought 
it unfair that miners had to surrender coupons for 
safety boots. 


The Governing Body of the International Labour 


under a management arrangement with the Defense | Organisation is to meet in London shortly for the 


Plant Corporation. It is a leaching plant and its 
product will be nickel oxide, which will be shipped to 


the United States and refined near Wilmington, Dela- | year. 
bringing into effect the social and economic declarations 
of the Atlantic Charter, including improved labour 
standards, economic advancement, and social security. 
The expectation is that it will take place in either 
London or Ottawa. 


ware. It has been estimated that the Cuban deposits 
might supply roughly 10 per cent. of the United States’ 
present nickel requirements. There are several deposits, 
fairly close together, and near the plant. The nickel- 
bearing material is found under a layer containing iron 





purpose, chiefly, of making arrangements for an Inter- 
national Labour Conference in the late spring of next 


The conference will discuss ways and means of 


If London is the choice of the 


basis | satisfactory ‘ 


Governing Body, a date will, no doubt, be selected 
near to, but not clashing with, that of the international 
trade union conference which the General Counc! of 
the Trades Union Congress is calling. 





Speaking at Manchester on Friday last, Mr. Tomlin. 
son, Parliamentary Secretary to the Ministry of Labour 


| and National Service, gave further details of the Bill 


providing for the Senate and re-settlement of 
disabled persons. Employers, he said, would have to 
take a quota we disabled persons into their emp!oy- 
ment, and there would be a me pvr of people who were 

dicap’ in obtaining and retaining work by «is. 
ability. Facilities would be provided for the setting up 
of rehabilitation centres and vocational training centres, 
and also, if need be, for the establishment, under 
special conditions, of industries in which the disabled 
who could not be fitted into ordinary occupations, 
could be placed. 


An interesting proposal for the grading of work 
throughout the engineering industry has been submitted 
to the Engineering and Allied Employers’ National 
Federation by the Amalgamated Engineering Union. 
Earlier this year, the employers’ federation reached an 
agreement with the Transport and General Workers’ 
Union and the National Union of General and Municipal 
Workers on the subject of the grading of women, 
subject to the concurrence of the Amalgamated Engi- 
neering Union. In August last the A.E.U. declined to 
endorse the agreement, and they have now, as has been 
stated, submitted a plan providing for the grading of 
all work, whether done by men or women with payment 
accordingly. 








In view of the decreased number of young workers 
available, and the possibility of a further serious drop 
when the school-leaving age is raised, the Ministry of 
Labour and National Service is understood to be making 
= to increase the efficiency of its placing service. 

nder the contemplated re-arrangements, its officials 
will exercise greater discrimination than in the past in 
or | recommending boys and girls to employment. In 
particular, employment will not be regarded as really 
‘unless the management is actively 
conscious of its responsibility for the future of the 
boys and girls whom it employs.” 


Six years ago, it is reckoned, there were 3,250,000 
wore os and se between 14 and 18 years of age in Great 
o-day, the number is estimated to be about 

37 750,000. In thirteen unless population trends 
are changed, the number will be 250,000 less, and long 
before then the school-leaving age will have been 
raised. Allowing for that, the young people under 18 
available for employment ten years hence will probably 
be no more than half the present number, or 1,375,000. 





An important section of the work of the exchanges— 
or local education authorities where they exercise these 
functions—is supervision of young workers. Industrial 
conditions, including hours and conditions of work and 
welfare arrangements, are all matters with which the 
Ministry's officials are expected to be acquainted, and 
they are instructed that the well-being and progress 
of the young worker in the widest sense fall within 
their purview. “ They will consider whether a juvenile 
has opportunities for a career, and is seizing these by 
utilising educational facilities, or whether it is desirable 
to transfer him to other more progressive employment. 
The young worker has a life outside his shop, his mill, 
or his office, and he may need advice about his recreation, 
his health, his lodgings, or any of the problems which 
beset youth.” 


In an editorial note on the recent discussions in the 
House of Commons on the subject of Workmen's 
er Man and Metal, the journal of the Iron 

teel Trades Confederation, regards it as si t 
ort Mr. Morrison’s critics were not con to the 
side of the House on which Labour sits. “In a way,” 
the writer says, ‘‘ this was a triumph for our trade union 
poopaganda, which, for a long prere of years, has 
stressed the total inadequacy of the present compensa- 
tion Acts until to-day there is on all sides recognition 
that a completely new Act is required—one that will 
lift the whole question of compensation for industrial 
accidents from the mire of the Poor Law concepts in 
which it has been firmly rooted since its inception.” 








Under new security regulations, power is vested in 
the Australian Prime Minister to re that, where 
lock-outs, strikes, or any stoppages of work occur 
without lawful excuse at any protected undertaking. 
persons failing to perform their obligations under any 
law, award, industrial agreement, order, determination, 
code, or custom, shall be deprived of exemption from 





service in the defence Forces. 
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RECLAMATION OF WORN PARTS 
BY THE METAL-SPRAYING 
PROCESS.* 


By W. E. Baxuarp, A.I.Mech.E. 


Tue deposit of metal obtained by sprayi has a 
peculiar structure. Each particle, as it reac the 
surface to be treated, flattens out, and the final deposit 
is therefore a conglomerate of small bodies which 
resembles the result of piling large numbers of saucers 
indiscriminately together, with all but a few lying hori- 
zontally. The of the particles are i , and 
it is the interlinking of these irregularities which binds 
the units together in the mass. This structure can, 
of course, be modified by subsequent treatment, but 
that will largely militate against the “The eid etre wh 
method and is, therefore, not usual. 
ture must be taken into account in gonctiae, and it 
will be seen that in such a conglomerate, the strength 
will differ slightly when considered in relation to the 
applied force, but in any event it will not be high. 
Untreated deposits obtained by spraying are not in 
themselves strong enough to add strength to a re- 
claimed part, and therefore in specifying metal spray- 
ing, the engineer has to satisfy himself that the worn 
part is in itself strong enough for further duty. If 
this is not so, some other methods must be used. 

It wil! be seen, moreover, that the structure of 
sprayed metal will cause it to be very weak if the 
thickness is reduced to too great an extent. The 
finished coating should be at least 0-015 in. thick. 
This may necessitate the further réduction in size of 
the part to be treated, and therefore the strength of 
the part must be cohsidered not as it is when taken 
from service, but when it is ready to receive the deposit. 
The bearing surface of a shaft represents the ideal job 
for reclamation by spraying and it is of no importance 
whether the working speed is low or high. During the 
short time which elapses while each layer of the coating 
is built up, a certain amount of contraction Occurs, 
and this serves to tighten the metal on to the shaft. 
If the surface to be built up is flat, this contraction 
still operates, and unless precautions are taken, it will 
tend to loosen the deposit at the edges. When building- 
up an internal bore, the contraction tends to draw the 
deposit away from the shell, so that a special technique 
is required. The process of spraying need not cause any 
large increase of temperature ; loss of temper of the 
part is therefore avoided, and the areas of weakness 
which usually surround welds do not exist. ing to 
the nature of the structure, the deposit is not usually 
regarded as ideal under conditions of impact and it is 
not possible to build new splines on shafts. Generally, 
if both the bearing surfaces of a shaft and of the bearings 
are worn, it is preferable to build up the shaft and to 
leave the internal diameter of the bearing oversize, 
rather than to build up both the bearing and the shaft. 

It is not usual at present to build up faces which are 
to be screw-threaded, as the structure of the deposit 
tends to give rather friable threads. While it is com- 
paratively simple for a skilled operator to build up 
complete bores of small size, say, 1} in. to 2 in. diameter, 
it is difficult to make a job of half-bearing shells which 
are less than 4 in. in diameter. It may seem that the 
limitations suggested give a very restricted field to 
repairs by spraying, but this is far from the case. 
Badly worn journals are by no means rare, and they are 
easily repaired by spraying. Pump shafts, too, are 
often discarded when they might have been easily 
repaired by spraying. Sometimes, when corrosion is 
a contributory cause of the damage, stainless steel may 
be deposited instead of the more ordinary non-alloy 
steels. 

There is always a temptation on viewing a worn part 
to consider only the more obvious portions of the 
damage and gauge all the work to be done from this 
inspection, but in the case of a shaft the worn portion 
may be reduced by, say, 0-040 in. on the diametér 
at the point of maximum wear, the diameter gradually 
increasing on each side of this point until the unworn 
portion is reached. If this be so, the shaft must be 
turned or ground 0-030 in. under the original diameter 
throughout the whole length of the part to be reclaimed. 
[f this is not done, the deposit thickness will decrease 
until it amounts to only a few thousandths of an inch. 
A weakness must develop in such circumstances, and 
will result in the breaking away of flakes. 

If the reduction is made some way along a shaft, it 
is sometimes advisable to undercut slightly the vertical 
face at the limits. This procedure is quite sound, as it 
allows the sprayed metal to be dovetailed into the 
base ; but if this method is used, it is necessary first 
to fill the undercut by direct spraying. If this is not 





* Paper entitled “‘ Problems Connected with Reclama- 
tion of Worn Parts by the Metal-Spraying Process,” 
contributed to a symposium of three papers on “ Recla- 
mation of Worn Parts,” presented to the Institution of 
Mechanical Engineers, on Friday, November 12, 1943. 
(bridged. 


done and the spraying is allowed to follow the normal 
layer on layer principle along the length of the repair, 
the undercut is likely to collect the very fine metal 
dust generated from the first passes. This dust may 
subsequently be covered with metal, and in service 
such a metallic crust will break away. Although it 
has been suggested that this is due to excessive car- 
burisation of ‘the metal at this point, the trouble is 
found to be entirely mechanical. 

The reduction to a suitable size for spraying is’ a 
simple operation in most cases ; but where hardened 
shafts are encountered, difficulties may arise, and it 
may be n to resort to turning with Widia 
tools, or to grinding. Having prepared the part for 
deposition as far as size is concerned, the next point 
is a consideration of the surface for receiving the 
sprayed metal. The right surface is usually obtained 
by shot-blasting with angular steel grit. The pressure 
of the blast and the size of the abrasive to some extent 
depend on the hardness of the surface to be treated, 
air pressure of 30 lb. to 60 lb. per square inch being 
normal, while the grit should pass a sieve having from 
15 meshes to 30 meshes perinch. There is a tendency 
in war time for producers of steel grit to admix a small 


this is to be deprecated as the presence of the round 
particles tends to flatten the irregularities of the pre- 
pared surface. Methods of preparing the surface to 
be sprayed by chemical or electrochemical treatment 
are not very successful, and can be ignored commer- 
cially at the present time. 

It is extremely difficult to produce test pieces which 
will give figures free from criticism when subjected to 
mechanical loading, and it is therefore not desirable 
to attempt to evaluate the actual limits of adhesion. 
All that can be said is that practice has proved it to be 
high enough for most purposes. Another method of 
surface preparation in common use to-day has the 
advantage that it can be carried out in a machine shop 
without additional plant; it consists merely in 
roughening the surface by means of a screw thread of 
from 20 threads to 30 threads per inch and about 
0-03 in. deep. The thread is cut as roughly as possible 
so that the apex of each thread is torn. One method 
of achieving this is to allow the tool to chatter a little 
by mounting it below centre, but adjustment of tool 
profile and cutting speed will bring about similar 
results. The deposit adheres well to such a surface, 
provided that all traces of lubricant are removed—if 
necessary by the application of a degreasing agent 
such as trichlorethylene. 

It has been stressed throughout the paper that much 
of the work of reclamation is carried out on shafts, and 
it is also quite certain that in many cases these shafts 
are highly stressed. The trend of modern research has 
been to indicate that surface irregularities, —— 
when sharply defined, give convenient starting places 
for the commencement of fatigue cracks. Since 
becoming interested in this matter, the author has 
made extensive inquiries and has come to the conclu- 
sion that fatigue failures from this cause are not so 
frequent as is often suggested. This may be due to 
the excellence of the average stressed part and the 
ample safety factor allowed, but it would be extremely 
interesting to have the results of a statistical survey 
of the incidence of fatigue cracking from this source. 
It will be readily understood that the fear of this 
difficulty held back the preparation of surfaces by 
rough-threading in this country, although it was freely 
practised in America. Gradually, however, users of the 
spraying process began to adopt this system, and its 
use is increasing. The author has not yet heard of a 
single failure by fatigue cracking of any part so treated. 
One would have expected that after five years of 
service, some evidence of the bad effects of rough 
screw-threading would be available. It would appear, 
therefore, that further research may show that the 
importance of surface blemishes has been exaggerated. 
The preparation of flat surfaces is sometimes carried 
out by producing a surface resembling the rough thread 
by means of chippers, either electric or pneumatic. 
Carefully carried out, this method gives good results 
and is very useful where shot-blasting is out of the 
question. 

All reclamation work using such metals as steel and 
nickel is achieved with the gas-fed pistol, using the 
metal in wire form. Tools using electric heat, generated 
as an are, are often described in the technical Press, 
but as yet there seems to be no indication that the 
gas pistol is likely to have serious competition, because 
it is easily controlled and gives a uniform deposit of 
known properties. Moreover, it produces these deposits 
with reasonable speed and economy. The wire pistol 
has four feeds, namely, the metallic wire; a com- 
bustible gas under pressure; oxygen from cylinders ; 
and the compressed-air blast. There is a very sharp 
difference between English and American practice. 
The average English metal-spraying pistol is designed 
to use wire 1} mm. or 2 mm. in diameter, and with 
steel, to give a deposit of about 5 lb. per hour. The 





average American pistol always uses wire upwards of 





quantity of fine round shot with the angular grit, but | b 





2 mm. in diameter, and the deposition rate is at least 
twice that by English practice. It is, there- 
fore, desira to examine this difference critically. 
Ge fas ‘onaiqeuned taihthiie atgaede to tinen 49 
nee eee 

and the amount of porosity imparted are in 
equili .” If conditions are varied to give a 
different coating, the percentage Semen may diminish 
as Oxygen content increases, and vice versa; but this 
point of balance will be tly different for coatings 
of a coarse texture from t for coatings of a fine 


— 


texture. 

English practice a aimed at i 
with the finest ble texture at p eeremre possib 
speed, and at tools which will, in ths hands 


of an ordinary operator, give a coating with a mean 
value of oxygen content and ity. It has been 
found that this can only be ieved with a medium 
rate of deposition. American practice has developed 
along rather different lines, in that endeavours have 
been made to produce metal-spraying pi which will 
deposit a maximum amount of metal in the smallest 
interval of time. To do this it is to add 
more heat to the melting flame, which can only be done 
ry the volume of the flame and the amount 
of gas fed to it. To accommodate the volume of the 
flame it is necessary to open out the annular ports 
carrying the propellant blast of compressed air which 
surrounds the flame, and as a result the angle of the 
pistol nozzle becomes less . To get a fine spray 
under these conditions it is found better to use more 
air at slightly higher pressure. 

Unfortunately, it has not been found possible to 
Soin, Sy Re ots of structure 
aimed at in England. In this country it is felt that it 
is better to err on the side of slow deposition and to 
get a technically balanced ing; and it will be of 
interest to note whether, in process of time, any com- 
mercial failures will be ascribed to too high a rate of 
deposition. Both here and in the United States con- 
tinuous endeavours are being made to improve the 
type of coating by various means. Somdee atteae 
on many occasions that a better coating t be 
produced by the substitution of a neutral gas, a as 
nitrogen, for air as the propellant. 

Experiments have proved that a large proportion of 
the oxidation which takes place in the modern — 
tool occurs as the particles reach the surface to whick 
they adhere, and a comparatively small proportion of 
the oxidation is due to conditions in the pistol flame 
or to chemical action while the particles are in flight. 
For this reason it is important that the work being 
sprayed should not be allowed to increase its surface 
temperature unduly. It is rightly claimed that metal 
spraying should be as a “ col 
and if large areas are covered, or if the pistol is moved 
rapidly over the ~ ene little or no temperature rise 


takes > — for reclamation is often done 
in a lat an m ying pistol takes its place 
alegre is quite slow, and in these 


on the tool post. The 
circumstances, unless care is taken, the amount of heat 
dissipated by the air blast is not sufficient to keep the 
surface of the job really cool. It is therefore advisable 
to have extra air jets or even jets of water directed on 
to the work near the point where the spray of metal 
impinges. In this way oxidation is minimised, and 
there is no distinct advantage in the use of inert gases. 
If the metal-spraying tool is used correctly it is not a 
cndietaans dienetehjon debana tecne aiimnadpemid 


pro only slight adjustments 
Sehigreonietl te the one to give the best results 
with a particular fol. 

For reclaiming worn bronzes, ar a a Pl 
used, the composition being as nearly as possible that 
of the parts to be built up. Where this is not possible, 
a phosphor-bronze wire seems to give excellent results. 
Most engineering parts requiring reclamation involve 
lubricated steel surfaces. Every type of steel wire has 
been for this purpose. Many engineers still 
think that wear is reduced to a minimum if the surface 
is extremely hard, but this is not borne out in prac- 
tice. For instance, crankshafts which have been coated 
7 intensely hard chromium deposits have not been 

onsen, the difficulty being that intensely 

its do little to maintain the essential oil 

‘im. It seems rather doubtful, at the present stage of 

knowledge, whether intensely hard deposits having a 

porous nature (such as is obtained by spraying high- 

carbon steel and then chilling) show any distinct 

advantage over softer deposits obtained by the use of 

mild steel. Medium-carbon steel wire (0-7 

~s cent. carbon) gives very good results and a fairly 

rd coating. High ore e of carbon, of course, 
increase the hardness; and if the carbon content is 

about 1 per cent. and the job is kept very cold, a 

chilling effect becomes noticeable and coatings can be 

produced which are ground only with difficulty 

The author has seen a good deal of work done with 
ordinary mild-steel wire, which has given perfect service 
in every way in very difficult circumstances. It must 
be assumed, therefore, that in regard to the choice of 
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NOTES FROM NORTH AMERICA. 


Some time in 1944, the United States war output is 
expected to equal that of all America’s allies and 
enemies combined. The defeat of Germany and the 
transfer of the war to the Pacific is expected to force a 
top-to-bottom overhaul of the American munitions 
P mme; for example, in the manufacture of air- 

the major need will be to shift from short-range 
pre medium-range fighters and bombers to giant 
bombers which can bomb Japan from island bases 
2,000 miles away. Next year’s output of aircraft in 
the United States will be about 115,000, compared 
with a probable 85,000 this year. The aircraft output 
should reach its ceiling about the beginning of 1944. 
In August, the output increased to 7,600, of which 
probably more than 5,000 were combat types. This is 
an ee of 3 per cent. over July in numbers, and 
bas hest total to date, and ht have been 700 to 
igher but for extensive design changes. Air- 
ade produced for both the United States Army and 
Navy will total 12,000 million dollars in value this year, 
and probably will reach about 20,000 million dollars 
next year. Naval eae in the United States 
also is approaching its peak, and the construction of 
merchant ships ‘total 21,000,000 tons in 1944, or 
about 2,000,000 tons more than this year. Production 
is ex to shift progressively from Liberty ships to 
the faster Victory and C-2 models, and it is expected 
that more tankers will be built. 

War-time needs have greatly expanded the chemical 
and explosives industries of Canada. In 1939, the 
Dominion Bureau of Statistics reports, the chemical and 
allied industries of Canada produced materials valued 
at 159,500,000 dollars ; last year, production amounted 
to 471,800,000 dollars. September's output of chemi- 
cals and explosives in Canada was at the rate of 10,000 
tons a week, according to the Minister of Munitions and 
Supply, Mr. C. D. Howe. It is under the supervision 
of Allied War Supplies, Limited, a Government-owned 
company which has under its control 40 different pro- 
jects, 34 of which had come into operation early in 
September, and which employs more than 50,000 men 
and women. Canada produced no filled ammunition 
during the first World War, and the value of chemicals 
and explosives produced and ammunition filled in 
1939-40 was only 6,000,000 dollars. In 1941, it socked 
50,000,000 dollars, and, last year, production was more 
than doubled, totalling 121,000,000 dollars in value. 
Although Canada scrapped the explosive plants built 
during the first World War, research in the Dominion 
did not stop; so that, when the present war started, 
the Dominion had the nucleus of trained chemists and 
engineers with which to start new chemicals and 
explosives industries. This has required a capital out- 
lay of over 140,000,000 dollars since the war began, one 
explosive plant alone 18,000,000 dollars. The 
explosives programme, including ammonium-nitrate 
plants, has been developed mainly as a reserve against 
loss of production in Greet. Britain. Canadian capacity 
for the production of propellants and high explosives is 
now nearly as large as that of Great Britain, Canadian 

ents representing only a small portion of the 
output. To direct the operation of this vast organisa- 
tion, and to assure a steady flow of strategic materials 
to the plants, the Department of Munitions _ Supply 
has established three individual agencies. 
sives and Chemicals Branch of the tlw was 
formed to organise the production of chemicals and 
explosives ; Allied War Supplies Corporation, a Crown 
company, was incor ted to administer, on behalf of 
the Canadian and British Governments, the chemical 
and explosive plants which are owned and financed by 
the Governments; and a Chemicals Controller was 
appointed to allocate chemicals for war purposes. 

A new plant to permit the use of nickel deposits in 
Cuba for war purposes is expected to be in partial 
operation by the end of 1943 and in full operation in 
1944. The plant will be observed closely by mining 
men because the to be used has not been 
employed before on a commercial scale for silicate ores 
containing nickel, the Cuban ore being of this type. 
The present American supplies of nickel are being 
derived largely from sulphide ores, obtained chiefly in 
Canada. The sulphide ores have proved the most 
practical for development, though silicate ores are 
being mined in New Caledonia, in the South Pacific. 
The Cuban plant is nearing completion on Levisa Bay, 





on the north side of the island, and is being built with 

the aid of the United States Defense Plant Corporation. | 
The Freeport Sulphur Company, through a subsidiary, 

the Nicaro Nicke i Coupeies is carrying on the work | 

under a management arrangement with the Defense | 
Plant Corporation. It is a leaching plant and its 
product will be nickel oxide, which will be shipped to 
the United States and refined near Wi » Dela- | 
ware. It has been estimated that the Cuban deposits | 
might supply roughly 10 per cent. of the United States’ 
present nickel requirements. There are several deposits, 
fairly close together, and near the plant. The nickel- 
bearing material is found under a layer containing iron | 








LABOUR NOTES. 


At a meeting last week, the Engineering National 
Joint Trades Movement, — is composed of the 
Amalgamated Engineering Union, engin aeeer bee 
of Foundry Workers, and the 
affiliated to the Confederation of Shij g and 
Engineering Unions, decided to want to the 
eering and Allied Employers’ National Federation for 
a wage increase of 10s. a week on the skilled men’s 
basic rate. Women doing skilled men’s work are 
presumably included in the application, but not women 
whose wages and conditions are separately negotiated 
by such organisations as the Transport and General 
Workers’ Union and the National Union of General and 
Municipal Workers. 


Major Lloyd George, Minister of Fuel and Power, 
stated in a written reply last week that in the year 
ended June 30, absenteeism in the mines amounted to 
14-3 - cent. at the coal face and 11-4 per cent. 
overall. Statistics supplied by the Mining Association 
for the comparable period in the previous year recorded 
absenteeism at 12-1 per cent. at the coal face and 
9-8 per cent. overall. 


A national delegate conference of the Mineworkers’ 
Federation of Great Britain took place in London on 
Thursday and Friday last week. On the opening day, 
Mr. Ebby Edwards, the general secretary of the Federa- 
tion, reported on the negotiations that have taken 

place with the a of Fuel and Power on the 
Federation’ 8 proposals for dealing with the coal situa- 
tion. The Ministry, he said, had replied to the pro- 
posals in what was described as an interim communi- 
cation, and, at a later stage, the Federation had 
reiterated its view that, in view of the serious man- 
power situation, there should be the fullest possible 
comb-out of trained ex-miners in the Armed Forces, 
Civil Defence services, etc. 


On the Federation’s demand for a minimum w 
of 6l. a week for underground workers and 5l. 10s. 
surface workers, the Ministry replied that wk dew 
for dealing with all questions on a national 
had been agreed upon by both sides, and it would, in 
its opinion, be contrary to the interests of the industry 
to depart from that procedure. 





The Federation's rejoinder to that, Mr. Edwards said, 
was that no tribunal was likely to make an award 
on a wages reference without taking into consideration 
the economic condition of the industry ; therefore, the 
claim of the Federation would be prejudicial unless 
some assurance were forthcoming from the Government 
that, the national tribunal having heard the claim of 
the Federation on its merits and decided to award 
an increase, the of coal would be adjusted to allow 
the proceeds of the industry to meet such increased 
wages. The Federation’s representatives had attached 
considerable importance to that, and had suggested 
that representatives should be given an opportunity to 
state a case to the Cabinet sub-committee dealing with 
such matters. jin madi 

At its sitting on Friday, the conference adopted a 
resolution endorsing the action of the executive com- 
mittee in pressing upon the Government the urgent 
need to implement the Federation’s proposals, and 
expressing profound regret “ that the negotiations had 
not yet reached a stage approaching finality. The 
executive were instructed to continue the negotiations 
with a view to a speedy solution of the t diffi- 
culties and to report to a conference to be called not 
later than January 14, 1944. 


Mr. Lawther expressed the opinion after the con- 
ference that the Government should take financial 
control of the industry. The regional boards and the 
pit committees should have more than advisory powers. 
They should be able to deal with grievances on the 
spot, and managers should have power to give effect 
to recommendations of pit committees. He referred 
to the opposition of the colliery owners to the national 
claim for 12 days’ annual holiday withpay, and, in a 
complaint directed against the Board of Trade, thought 
it unfair that miners had to surrender coupons for 
safety boots. tw le 

The Governing Body of the International Labour 
Organisation is to meet in London shortly for the 
purpose, chiefly, of making arrangements for an Inter- 
national Labour Conference in the late spring of next 
year. The conference will discuss ways and means of 
bringing into effect the social and economic declarations 


lof the Atlantic Charter, including improved labour 


standards, economic advancement, and social security. 


The expectation is that it will take place in either 


London or Ottawa. If London is the choice of the 


basis | satisfactory 


Governing Body, a date will, no doubt, be selected 
near to, but not clashing with, that of the international! 
trade union conference which the General Council of 
the Trades Union Congress is calling. 


Speaking at Manchester on Frida Mr. Tomlin. 
son, Parliamentary Secretary to the Letnany of Labou: 
and National Service, gave further details of the Bil! 
providing for the rehabilitation and re-settlement o/ 
disabled persons. yers, he said, would have to 
take a quota of dissthed persons into their employ- 
ment, and there would be a _— of people who were 
handica in obtaining and retaining work by dis 
ability. Facilities would be provided for the setting up 
of rehabilitation centres and vocational training centres, 
and also, if need be, for the establishment, under 
special conditions, of industries in which the disabled 
who could not be fitted into ordinary occupations, 
could be placed. 








An interesting proposal for the grading of work 
throughout the engineering industry has been submitted 
to the Engineering and Allied Employers’ National 
Federation by the Amalgamated Engineering Union. 
Earlier this year, the employers’ federation reached an 
agperment with the Transport and General Workers’ 
Union and the National Union of General and Municipal 
Workers on the subject of the grading of women, 
subject to the concurrence of the Amalgamated Engi 
neering Union. In August last the A.E.U. declined to 
endorse the agreement, and they have now, as has been 
stated, submitted a plan providing for the grading of 
all work, whether done by men or women with payment 
accordingly. 


In view of the decreased number of young workers 
available, and the possibility of a further serious drop 
when the school-leaving age is raised, the Ministry of 
Labour and National Service is understood to be 

to increase the efficiency of its placing service. 

nder the contemplated re-arrangements, its officials 

will exercise greater discrimination than in the past in 

ior | recommending boys and girls to employment. In 

particular, employment will not be regarded as really 

“unless the management is actively 

conscious of its ibility for the future of the 
boys and girls whom it employs.” 





Six years ago, it is reckoned, there were 3,250,000 
ware of and girls between 14 and 18 years of age in Great 
fo-day, the number is estimated to be about 

rr 750,000. In thirteen unless population trends 
are c the number will be 250,000 less, and long 
before then the school-leaving age will have been 
raised. Allowing for that, the young people under 18 
available for employment ten years hence will probably 
be no more than half the present number, or 1,375,000. 





An important section of the work of the exchanges— 
or local education authorities where they exercise these 
functions—is supervision of young workers. Industrial 
conditions, including hours and conditions of work and 
welfare arrangements, are all matters with which the 
Ministry's officials are expected to be acquainted, and 
they are instructed that the well-being and progress 
of the young worker in the widest sense within 
their purview. “ They will consider whether a juvenile 
has opportunities for a career, and is seizing these by 
utilising educational facilities, or whether it is desirable 
to transfer him to other more ive employment. 
The young worker has a life outside his shop, his mill, 
or his office, and he may need advice about his recreation, 
his health, his or any of the problems which 
beset youth.” 


In an editorial note on the recent discussions in the 
House of Commons on the subject of Workmen’s 
Com rye Sag wD nang apg a ar 
and Steel Trades Confederation, regards it as 
that Mr. Morrison's critics were not con to the 
side of the House on which Labour sits. “ In a way,” 
the writer says, “‘ this was a triumph for our trade union 
propaganda, which, for a long riod of years, has 
stressed the total inadequacy the resent compensa- 
tion Acts until to-day there is on all sides recognition 
that a completely new Act is required—one that will 
lift the whole question of compensation for industrial 
accidents from the mire of the Poor Law conerpte in 
which it has been firmly rooted since its inceptuc>.’’ 








Under new security regulations, power is vested in 
the Australian Prime Minister to pe lare that, where 
lock-outs, strikes, or any stoppages of work occur 
without lawful excuse at any protected un 

persons failing to perform their obligations under any 
law, award, industrial agreement, order, determination, 
code, or custom, shall be deprived of exemption from 





service in the defence Forces. 
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done and the spra; is allowed to follow the normal | 2 mm. in diameter, and the deposition rate is at least 
Ee eee 5 eae layer on layer along the length of the repair, | twice that  ?— by English practice. It is, there- 
be the wndertet te Milly tot Cline Cie Gent ino saetall enn, deaten to examine this difference critically 
PROCESS.* dust generated from the first passes. This dust may | It has been proved that there appears to be an opti 
By W.E.B p, A. Mech.E subsequently be covered with metal, and in service|mum point at which the amount of oxygen in the 
FF = Aa I Me a such a metallic crust will break away. Although it ing and the amount of porosity imparted are in 
THe deposit of metal obtained by spraying has a | has been s that this is due to excessive ear-|“‘ equilibrium.” If conditions are varied to give a 
peculiar structure. Each particle, as it reaches the | burisation of the metal at this point, the trouble is | different coating, the percentage ty may diminish 
surface to be treated, flattens out, and the final deposit | found to be entirely mechanical. as Oxygen content increases, vice versa; but this 


is therefore a conglomerate of small bodies which 
resembles the result of piling large numbers of saucers 
indiscriminately together, with all but a few lying hori- 
zontally. The edges of the particles are irregular, and 
it is the interlinking of these irregularities which binds 
the units together in the mass. This structure can, 
of course, be modified by subsequent treatment, but 
that will largely militate against the advantages of the 
method and is, therefore, not usual. The piled struc- 
ture must be taken into account in practice, and it 
will be seen that in such a conglomerate, the strength 
will differ slightly when considered in relation to the 
applied force, but in any event it will not be high. 
Untreated deposits obtained by spraying are not in 
themselves strong enough to add strength to a re- 
claimed part, and therefore in specifying metal spray- 
ing, the engineer has to satisfy himself that the worn 
part is in itself strong enough for further duty. If 
this is not so, some other methods must be used. 

It will be seen, moreover, that the structure of 
sprayed metal will cause it to be very weak if the 
thickness is reduced to too at an extent. The 
finished coating should be at least 0-015 in. thick. 
This may necessitate the further réduction in size of 
the part to be treated, and therefore the strength of 
the part must be cohsidered not as it is when ay 
from service, but when it is ready to receive the de 
The surface of a shaft represents the ideal job 
for reclamation by spraying and it is of no importance 
whether the working speed is low or high. During the 
short time which elapses while each layer of the coating 
is built up, a certain amount of contraction éccurs, 
and this serves to tighten the metal on to the shaft. 
If the surface to be built up is flat, this contraction 
still operates, and unless precautions are taken, it will 
tend to loosen the deposit at the edges. When building- 
up an internal bore, the contraction tends to draw the 
deposit away from the shell, so that a special technique 
is required. The process of spraying need not cause any 
large increase of temperature ; loss of temper of the 
part is therefore avoided, and the areas of weakness 
which usually surround welds do not exist. Owing to 
the nature of the structure, the deposit is not usually 
regarded as ideal under conditions of impact and it is 
not possible to build new splines on shafts. Generally, 
if both the bearing surfaces of a shaft and of the bearings 
are worn, it is preferable to build up the shaft and to 
leave the internal diameter of the bearing oversize, 
rather than to build up both the bearing and the shaft. 

It is not usual at present to build up faces which are 
to be screw-threaded, as the structure of the deposit 
tends to give rather friable threads. While it is com- 
paratively simple for a skilled operator to build up 
complete bores of small size, say, 1} in. to 2 in. diameter, 
it is difficult to make a job of half-bearing shells which 
are less than 4 in. in diameter. It may seem that the 
limitations suggested give a very restricted field to 
repairs by spraying, but this is far from the case. 
Badly worn journals are by no means rare, and they are 
easily repaired by spraying. Pump shafts, too, are 
often discarded when they might have been easily 
repaired by spraying. Sometimes, when corrosion is 
a contributory cause of the damage, stainless steel may 
be deposited instead of the more ordinary non-alloy 
steels. 

There is always a temptation on viewing a worn part 
to consider only the more obvious portions of the 
damage and gauge all the work to be done from this 
inspection, but in the case of a shaft the worn portion 
may be reduced by, say, 0-040 in. on the diametér 
at the point of maximum wear, the diameter gradually 
increasing on each side of this point until the unworn 
portion is reached. If this be so, the shaft must be 
turned or ground 0-030 in. under the original diameter 
throughout the whole length of the part to be reclaimed. 
If this is not done, the deposit thickness will decrease 
until it amounts to only a few thousandths of an inch. 
A weakness must develop in such circumstances, and 
will result in the breaking away of flakes. 

If the reduction is made some way along a shaft, it 
is sometimes advisable to undercut slightly the vertical 
face at the limits. This procedure is quite sound, as it 
allows the sprayed metal to be dovetailed into the 
base; but if this method is used, it is necessary first 
to fill the undercut by direct spraying. If this is not 





* Paper entitled “‘ Problems Connected with Reclama- 
tion of Worn Parts by the Metal-Spraying Pro ” 


The reduction to a suitable size for spraying is’ a 
simple operation in most cases; but where hardened 
shafts are encountered, difficulties may arise, and it 
may be n to resort to turning with Widia 
tools, or to grinding. Having prepared the part for 
deposition as far as size is concerned, the next point 
is a consideration of the surface for receiving the 
sprayed metal. The right surface is usually obtained 
by shot-blasting with angular steel grit. The pressure 
of the blast and the size of the abrasive to some extent 
depend on the hardness of the surface to be treated, 
air pressure of 30 lb. to 60 lb. per square inch being 
normal, while the grit should pass a sieve having from 
15 meshes to 30 meshes per inch. There is a tendency 
in war time for producers of steel grit to admix a small 
quantity of fine round shot with the angular grit, but 
this is to be deprecated as the presence of the round 
particles tends to flatten the irregularities of the pre- 
pared surface. Methods of preparing the surface to 
be sprayed by chemical or electrochemical treatment 
are not very successful, and can be ignored commer- 
cially at the present time. 

It is extremely difficult to produce test pieces which 
will give figures free from criticism when subjected to 
mechanical loading, and it is therefore not desirable 
to attempt to evaluate the actual limits of adhesion. 
All that can be said is that practice has proved it to be 
high enough for most p Another method of 
surface preparation in common use to-day has the 
advan that it can be carried out in a machine shop 
without additional plant; it consists merely in 
roughening the surface by means of a screw thread of 
from 20 threads to 30 threads per inch and about 
0-03 in. deep. The thread is cut as roughly as possible 
so that the apex of each thread is torn. One method 
of achieving this is to allow the tool to chatter a little 
by mounting it below centre, _but adjustment of tool 
profile and cutting s ing about similar 
results. The deposit adheres well to such a surface, 
provided that all traces of lubricant are removed—if 
necessary by the application of a degreasing agent 
such as trichlorethylene. 

It has been stressed throughout the paper that much 
of the work of reclamation is carried out on shafts, and 
it is also quite certain that in many cases these shafts 
are highly stressed. The trend of modern research has 
been to indicate that surface irregularities, especially 
when sharply defined, give convenient starting places 
for the commencement of fatigue cracks. Since 
becoming interested in this matter, the author has 
made extensive inquiries and has come to the conclu- 
sion that fatigue failures from this cause are not so 
frequent as is often s . This may be due to 
the excellence of the average stressed part and the 
ample safety factor allowed, but it would be extremely 
interesting to have the results of a statistical survey 
of the incidence of fatigue cracking from this source. 
It will be readily understood that the fear of this 
difficulty held back the preparation of surfaces by 
rough-threading in this country, although it was freely 
practised in America. Gradually, however, users of the 
spraying process began to adopt this system, and its 
use is increasing. The author has not yet heard of a 
single failure by fatigue cracking of any part so treated. 
One would have expected that after five years of 
service, some evidence of the bad effects of rough 
screw-threading would be available. It would appear, 
therefore, that further research may show that the 
importance of surface blemishes has been exaggerated. 


out by producing a surface resembling the rough thread 
by means of chippers, either electric or pneumatic. 
Carefully carried out, this method gives good results 
and is very useful where shot-blasting is out of the 
question. 


nickel is achieved with the gas-fed pistol, using the 
metal in wire form. Tools using electric heat, generated 
as an are, are often described in the technical Press, 
but as yet there seems to be no indication that the 
gas pistol is likely to have serious competition, because 
ft i is easily controlled and gives a uniform deposit of 
known properties. Moreover, it prod these d it 
with reasonable speed and economy. The wire pistol 
has four feeds, namely, the metallic wire; a com- 
bustible gas under pressure; 0: from cylinders ; ; 
and the compressed-air blast. There is a very sharp 
differe between English and American practice 








contributed to a symposium of three papers on “ Recla- 
mation of Worn Parts,” presented to the Institution of 
Mechanical Engineers, on Friday, November 12, 1943. 


Abridged. 


The average English metal-spraying pistol is designed 
to use wire 1} mm. or 2 mm. in diameter, and with 
steel, to give a deposit of about 5 lb. per hour. The 





average American pistol always uses wire upwards of 





The preparation of flat surfaces is sometimes carried | been 


All reclamation work using such metals as steel and | hard 


tly different for coatings 


of a coarse texture from tt for coatings of a fine 


texture. 

English practice has aimed at ucing 
with the finest ible texture at sasemere Poeer 
speed, and at designi , earepeninpanaeoamin 


content and 
found that this can only be ac achie vedi uttlnia sdediede 
rate of deposition. American practice has developed 
along rather different lines, in that endeavours have 
been made to produce metal-spraying pi which will 
deposit a maximum amount of metal in the smallest 
interval of time. To do this it is necessary to add 
more heat to the melting flame, which can only be done 
by increasing the volume of the flame and the amount 
of gas fed to it. To accommodate the volume of the 
flame it is necessary to open out the annular ports 
carrying the propellant blast of compressed air which 
surrounds the flame, and as a result the angle of the 
pistol nozzle becomes less sharp. To get a fine spray 
under these conditions it is found better to use more 
pte em ye 

Unfortunately, i> dete aot been! Sound possible to 
ae we ey oe Capen re ee ae 
i i country it is felt that it 
is better to err on the side of slow deposition and to 
get a technically balanced coating; and it will be of 
interest to note whether, in process of time, any com- 
mercial failures will be ascribed to too high a rate of 
deposition. Both here and in the United States con- 
tinuous endeavours are being made to improve the 
type of coating by various means. > see Se yr 
on many occasions that a better coating might be 
produced by the substitution of a neutral gas, such as 
nitrogen, for air as the propellant. 

Ex ts have proved that a large proportion of 
the oxidation which takes place in the modern spra: 
coi cinqueptan Gepquettiias cies the otetenaae tat 
they adhere, and a comparatively small proportion of 
the oxidation is due to conditions in the pistol flame 
or to chemical action while the icles are in flight. 
For this reason it is im ee 
sprayed should not be to increase its surface 
temperature unduly. It is rightly claimed that metal 
spraying should be regarded as a “cold” process ; 
and if large areas are covered, or if the pistol is moved 
rapidly over the — little or no temperature rise 
takes Bui for reclamation is often done 
in a lathe, and the m ying pistol takes its place 
on the tool post. metal spring pistol takes its place 
circumstances, unless care is taken, the amount of heat 

dissipated by the air blast is not sufficient to keep the 
surface of the job really cool. It is therefore advisable 
to have extra air jets or even jets of water directed on 
to the work near the point where the spray of metal 
im . In this way oxidation is minimised, and 
there is no distinct advantage in the use of inert gases. 
If the metal-spraying tool is used correctly it is not a 
preter inet: aprerreatnees Yow seer te 
being required im the poe oper te eee 
being to give the best results 
with a particular fuel. 

For imi SS ey 
used, the composition xt go as nearly as possible "that 
pen eee Rees is is not possible, 
a Sputllaanarimureneidouae: 
Most parts requiring reclamation involve 


think that wear is reduced to a minimum if the surface 
is extremely hard, but this is not borne out in prac- 
tice. For instance, crankshafts which have been coated 
with intensely hard chromium deposits have not been 
— successful, the difficulty being that intensely 
posits do little to maintain the essential oil 
film. It seems rather doubtful, at the present stage of 
knowledge, whether intensely hard — having a 
porous nature (such as is obtained by high- 
carbon steel and then chilling) show ae dake 
advantage over softer deposits obtained by the use of 
ordinary mild steel. Medium-carbon steel wire (0-7 
Par cent. carbon) gives very good results and a fairly 
oe High —s, of carbon, of course, 
hardness; and if the carbon content is 
peer 1 oe cent. and the job is aa very cold, a 
chilling effect becomes noticeable and coatings can be 
produced which are ground only with difficulty. 
The author has seen a good deal of work done with 
ordinary mild-steel wire, which has given perfect service 
in every way in very difficult circumstances. It must 





be assumed, therefore, that in regard to the choice of 
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wire, it is not the type of metal which matters, but the 
ability of that metal to maintain the oil film. One 
advantage of using medium-carbon steel, as compared 
with a mild steel, is that the larger proportion of carbon 
tends to reduce the chance of high oxygen content if the 
operator is not efficient. Occasionally fine hair cracks 
develop during the grinding of the metal-sprayed 
surface; these are due either to an excess of oyxgen 
being used in the flame or to the surface of the work 
being allowed to get too hot. With a medium- or high- 
earbon steel wire such cracks are less likely to occur, 
even if the operator is not very skilful in controlling the 
flame. In America it has been suggested that special 
steel wire con small quantities of chromium and 
nickel give excellent results, particularly with regard to 
the machining properties. No such v distinct 
advantage has been proved, in the author's opinion, 
but the claim is worthy of note. In the case of pump 
spindles, mild-steel wire may often be replaced by a 
stainless chromium-nickel steel-wire of “ 18/8" weld 
decay-proof steel, which produces a coating not only 
resistant to corrosive influences but also able to main- 
tain the oil film. 

Although reference has been made throughout the 
paper to lubrication by oil, it would seem that the 
same remarks apply to apparatus lubricated by water. 
For instance, the ram of a hydraulic stretching machine, 
which was copper-covered by the electrolytic process, 
gave continual trouble owing to the leathers wearing 
out, with frequent scoring of the copper deposit. Some 
years ago when the copper deposit was finally removed 
and replaced by sprayed copper this trouble completely 
disappeared and the leathers have lasted an astonish- 
ingly long time and no scoring has taken place. This is 
probably due to the fact that the leathers cannot remove 
the last films of water from the travelling surface of the 
copper, and therefore that surface is always lubricated 
with water. 

The normal finish of metal as sprayed is mat. With 
a pistol correctly adjusted the mat surface has a rather 
satin-like appearance and should not be definitely 
rough. Nevertheless, it would be impossible, when 
building up by metal spraying, to ensure that the final 
surface, as sprayed, would be within reasonable limits 
of tolerance in regard to dimensions. It is, therefore, 
usual to build up the spray coating so that it is a few 
thousandths of an inch greater than the desired dimen- 
sion and then to reduce to size, usually by grinding. 
If high-carbon steel has been used as a deposit and the 
spray has been at all chilled, it will be too hard to be 
treated by any type of cutting tool. The grinding of 
metal-sprayed coatings does not really call for any 
special comment, except that the most satisfactory 
stone appears to be medium bauxite with a vitreous 
bond, using suds as lubricant. The speed should be 
5,500 ft. per minute, and the ure on the stone 
should not be great. It would be unfair to suggest that 
the metal-sprayed deposit can be ground as easily as 
the metal in its massive state as there is always a ten- 
dency for the stone to glaze more rapidly when dealing 
with sprayed metal. This may possibly be due to 
certain amount of oxide in the coating, which produces 
small but very hard inclusions. The glazing of the 
stone is not excessive and is usually about 25 per cent. 
more than in grinding ordinary material. To the eye, 
the ground surface is not different from the surface of | the 

ordinary steel, but under a magnifying glass the minute 
porosities which hold the oil can be seen. These 
porosities are ps more noticeable in the case of 
nickel or -steel coatings which, after grinding, 
are sometimes polished. It is not usually possible to 
obtain, on a metal-sprayed coating of the harder metals, 
a‘‘ mirror” polish. But when depositing softer — 
such as zinc or aluminium, the small 


quite easily. yed i 

low-carbon steel it is possible to finish by turning, and 
Ballard, Fairbairn, and Pilkington* have shown that 
this is best done by using a boron or tungsten carbide 
tool and employing a low surface speed (usually about 
70 ft. per minute) and very light cuts. 

It is often suggested that the sprayed deposit should 
be case-hardened or heat-treated in some way. Such 
treatment is unnecessary and may lead to serious 
failures. It has been proved that at the temperature 
at which recrystallisation of the metal can take place, 
the normal expansion of metals with increasing tem- 
perature gives place to a rapid contraction in the case 
of the sprayed metal. For instance, sprayed copper 
commences to contract rapidly at 600 deg. C. (1,112 deg. 
F.) because the reorientation of the crystals tends to 
fill the porosities in the deposit, with a subsequent 
decrease in volume. This is disastrous if the coating 
completely encircles a shaft, as fracture must obviously 
occur. Therefore, if very hard deposits are necessary 
high-carbon steel should be sprayed and the surface 
kept chilled. Chromium wire is not available, so 
chromium coatings cannot be deposited by wire 


spraying. 





* Trans. Inst. Mar. Eng., vol. 54, page 1 (1942). 





VENTILATION OF SHIPS’ 
MACHINERY SPACES.* 


By J. K. W. MacVrear. 


Unrm comparatively recently the ventilation of 
machinery spaces in and engine rooms and 
boiler rooms in partic , has received little considera- 
tion, it havi been customary merely to install a few 
natural venti m cowls of standard types leading 
from the upper decks to the space in question. Al- 
though adequate ventilation may be ieved under 
such circumstances its degree must depend entirely on 
the wind and must vary from zero with a 
wind to a maximum with a head wind. As ships in- 
crease in size and power, however, it becomes more 
and more difficult to obtain satisfactory conditions and 
the introduction of mechanical ventilation is essential. 

While fans have been fitted in engine rooms, etc., on 
some classes of ships, for many years, it may be said 
that they have often been considered merely as addi- 
tional to the main natural ventilation and have fre- 
quently only been fitted as such in order to overcome 
a deficiency in a particular part of the space. Once 
having established this practice on a certain class of 
ship, owners have sometimes been guilty of specifying 
the same size of fan or fans for new construction, 
irrespective of whether or not the requirements are 
comparable. Where somewhat closer consideration 
_ been given to the problem, shipbuilders or owners 

have decided on a rate of air change for particular 
types of hinery this rate based on a 

ven installation with which results have been satis- 

, or reasonably so. Such a method is of value 
only when the conditions in the space, i.e., sources of 
heat, volume, type of machinery, etc., are comparable 
with those obtaining on the type of ship used as a basis. 
In modern practice the tendency is to ignore the rate 
of air change, except as a means of comparison, and to 
endeavour to deal with the problem on a more rational 
basis. In a machinery space, unlike living spaces, etc., 
the quantity of ventilating air supplied rarely bears 
relation to number of persons occupying the space ; 
thus, beyond ensuring that the imum temperature 
is kept within reasonable limité, the factors governing 
machinery space ventilation are the extraction or 
dissipation of heat, and the removal of vapour or 
gases. In order to deal with the problem im a rational 
manner, it is necessary to estimate the quantity of “ wild 
heat” generated in the space. It is impossible to do 
so on a strictly scientific basis, but experience, over a 
number of years, has shown that this heat may be taken 





as a definite percentage of the power generated by the 
main engines, or, in the case of rooms, & percent- 
age of the heat in the fuel burned. rooms and 


refrigerating machinery ete., are treated in a 
somewhat similar fashion. It is then a simple matter 
to arrive at the quantity of air necessary to maintain a 
predetermined temperature as compared with the out- 

Engine Rooms (General).—In assessing the heat to 
be dissipated as a percentage of the main engine power, 
it might be held that the heat from the auxiliary 
machinery should also be considered. In actual prac- 
— however, the power of the auxiliary machinery in 

engine room usually bears some relation to that of 
the main engines and, except in extraordinary cases, 
the heat from the auxiliaries is taken into account in the 
percentage of the main engine power wer assumed to be 
given off in heat. It is not claimed that a definite figure 

r the heat to be dissipated, based on a percentage of 
the main engine power, has been established for all 
OE Ee ee 

bo awe and engine rooms. Much must depend on 

actors as steam temperature, the amount of steam 
piping, the value of the insulation, etc., and also whether 
the engine room is deep down in the ship, as in the case 
of large passenger liners, or more or less ‘‘ open,” as in 
tho onto of ah tenbens, and. clean vermin. Another 
set of circumstances arises in engine rooms which are 
tically sealed compartments and have neither sky- 
ight nor connection to the shaft tunnels. The latter 
type of room is not common on merchant ships, 
although z war-time blackout and safety regulations 
have tended to convert the usual “ open ” engine room 
to this type. 

With the “ closed ” engine room there cannot be any 
natural air currents to assist in the dissipation of heat 
and the mechanical system must be designed to deal 
with the total heat radiated from the machinery. In 
an engine room of this type it is usual to install both a 
mechanical supply and a mechanical extraction system, 
with the latter slightly in excess of the former. It is 
not essential that both systems be fit: but in 
it is found more convenient to do so. With a supply 
system only, the fans would have to create a positive 
pressure in the space sufficient to overcome the resist- 
ance of the outlet ducts, while with an extraction system 





* Paper read before the Institute of Marine Engineers 
on Tuesday, October 12, 1943. Abridged. 





only, a negative pressure would exist, With the engin: 

room com sealed, as soon as the entrance door 0; 
hatch were the balance would be upset and ai: 
would be blown into, or drawn out of, adjoining spaces 
With the duplex systems and the extraction slightly i: 
excess, both the supply and exhaust fans will hand\ 
the same uantity of air while the space is sealed, bu: 
immedia a door is opened, the extraction fan wil! 
operate at a higher duty and a slight inflow of air will 
take place through the door. Where both supply ani 
exhaust air systems are installed it is rarely necessary t: 
arrange for an elaborate system of extraction trunking. 
it being much more important to ensure that the fresh 

incoming air is well distributed throughout the space 

No “live” steam should be allowed to escape, and 
where it is impossible to avoid leakage at glands, etc. 

arrangements should be made to collect the vapour a- 

close as possible to the point of emission. 

It is also important where generators, etc., are air- 
cooled, and large quantities of hot air are discharged 
from ports on the machines, that direct connections be 
taken to the extraction system, thus avoiding furthe: 
dissipation of the machine heat losses into the space. 
This latter point is important, particularly on modern 
ships where the tendency is frequently to fit air-cooled 
generators in very confined and congested parts of the 
engine room. In the more orthodox type of engine room 
it is usually unnecessary to install mechanical exhaust, 
eyrince showing that if an ample supply of air is 

vered to the space and distributed so as to ensure a 
uniform temperature throughout, the vitiated air will 
rise up the engine room hatch to atmosphere. Under 
war-time conditions, with watertight doors closed and 
the free outlet from the engine room hatch obstructed 
by badly designed blackout arrangements, the natura! 
current of air from the tunnel to the engine room has 
been destroyed, and engine rooms which were reason- 
ably well ventilated by natural means only, are now 
considered to be extremely uncomfortable. It is diffi- 
cult to assess on a quantitative basis the value of this 
natural tunnel supply, and in peace time the ventilating 
engineer rarely it into consideration when estimat- 
ing ventilation requirements, but it is probably true to 
state that many mechanical installations only a i 
to be satisfactory because of this natural flow of fresh 
air from the tunnel. Investigations which have been 
carried out under war-time conditions have, in many 
cases, scrapping entirely the installations 
found suitable under pre-war conditions, and have 
involved the design of a completely new system to 
ensure reasonable comfort in the machinery space. 

Accepting the principle of the ventilation require- 


ments assessed on the basis of the power generated 
ag pena w ped portion of the main engine power 
can be assumed yee Dy oe ae t? 


ee en, 
types of engines and engine rooms can decide ; the 
ee naa ag a ones a en: bg yas The 
‘ollowing example illustrates the method of assessing 
the volume of ventilating air necessary :— 
Q= fx P x 2,600 
60 x 0-018 x t” 
where Q = volume in cubic feet of air per minute ; 
f{ = the assumed percentage of power lost in radiation, 
which may vary from 0-5 per cent. to 2 per cent. ; P= 
shaft horse-power of the main engines ; 0-018 =a 
aromas ig us wlypen hod, Ap ahanehcamagyrcr 
pressure and on the ty at normal pressure and 
temperature ; and ¢ = permissible temperature rise. 
If the main engine power is assumed to be 18,000 
shaft horse-power and the maximum permissible tem- 
perature rise 10 deg. F., then 
0-02 x 18,000 x 2,600 
2 = “go x 0-018 x 10 Re | 


The figure for radiation is taken above as 2 per cent., 

but frequently a much lower percentage may be as- 

sumed, depending on the type of ship and nature of 
room involved. 

Engine Rooms.—As a rule the ventilation of 
this cla of nine room i otic, ine the ene 
itself acts as an air pump for inducing the fresh air 
supply into the space, and the radiation losses are 

ly fairly low. On the larger cargo vessels, 

ver, and in nearly all cases of passenger ships, 
mechanical ventilation is usually considered necessary. 
The quantity of air required to ventilate the space is 
usually based on the air requirements of the 
itself. This figure is determined by the engine > 
but the venti He pean ey at pn 
CBoting volun is alpeiand befben the sfc io tales ap by 
nal ; it must not be possible for a large propor 

the fresh air supply to move direct! Mo the 
ae infakes without a cogs Sg ere e space 
so that no general ventilating In 
ane Lag is only necessary to deliver sufficient air to 
meet the engine requirements ; in practice up 
to 50 per cent. Senin Gotten tramaie ment 
The layout of the usual type of Diesel engine room may 
be considered. As a rule the engine room is equipped 
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with the usual hatch and also a dummy funnel for 
housing the exhaust pipes, silencers, etc. With a 
reasonable margin, the excess air tends to rise up the 
engine room hatch, and also through the dummy 
funnel to atmosphere, and picks up further “ wild heat ” 
and radiation losses on the way. The higher the excess 
quantity the more vigorous ventilation is obtained in 
these uptakes. Certain pre-war ships depended en- 
tirely for ventilation upon the pump action of the 
engine, together with a very definite current through 
the shaft tunnels. Under war-time conditions, how- 
ever, with the tunnel doors closed, and the engine hatch 
considerably obstructed by blackout arrangements, 
this natural system of ventilation ceased to exist, and 
the only source of fresh air supply to the engine room 
was through natural ventilators, usually of inadequate 
section. The engines then tend to draw air through 
the ventilators as well as down the dummy funnel, 
where considerable heat is picked up, and through any 
open accommodation door. Under these conditions 
the engines themselves may even drop in efficiency, 
and the living conditions in the engine room become 
quite unbearable. An example of this type of ship 
had an engine requirement of 35,000 cub. ft. of air per 
minute, and the only source of supply was through four 
24-in. and two 30-in. diameter vents. It was decided 
to install a 25-in. diameter torpedo fan in each of the 
small vents and a 32}-in. diameter torpedo fan in the 
two larger vents, giving a total delivery of 50,000 
cub. ft. of air per minute, at the expenditure of a total 
of 14 brake horse-power. The margin of 15,000 cub. ft. 
per minute over the engine requirements provided very 
satisfactory conditions. 

Boiler Rooms.—It is difficult to lay down definite 
rules for the ventilation of boiler rooms. In many 
cases the forced-draught system is arranged so that 
additional mechanical ventilation is quite unnécessary. 
With a closed stokehold system the ventilating engineer 
can do little beyond suggesting the positioning of 
the air inlets to ensure a good supply of air at the work- 
ing points. Even with the more orthodox type of 
boiler room, each space should be considered on its 
merits as the position of the forced-draught fans may 
influence the type of ventilation necessary. Some 
attempt has been made to reduce the ventilation 
requirements to a rational basis by assuming a certain 
proportion of the calorific value of the fuel as being 
given off as heat, and, by assuming a permissible tem- 
perature rise, the quantity of air is assessed. The pro- 
blem may appear comparatively simple, but so many 
variables exist that assumptions that may not be fully 
substantiated by test results are indicated. For 
example, the permissible temperature rise may be 
assumed at 20 deg. F., but even with a well designed 
system, varying temperatures are bound to exist in 
different parts of the space, as air passing up around the 
funnel, or through the fiddleys, will be considerably 
higher in temperature than that on the floor plates. 
It is reasonable to assume, however, that the mean rise 
in temperature could be taken as 20 deg. F. Further- 
more, the heat radiation, considered on the basis of the 
calorific value of the fuel, must depend largely on the 
efficiency of the insulation used, but it is fairly reason- 
able to assume that the heat loss will be approximately 
0-5 per cent. to 0-75 per cent. of the total. The follow- 
ing example illustrates the method of applying this 
principle, and is based on figures obtained from a ship 
now in service. 

Total fuel consumption = 100 tons a day. 
Calorific value of fuel = 19,000 B.Th.U. per Ib. 
Assume percentage lost in radiation = 0-75 per cent. 
100 x 2,240 « 19,000 « 0-0075 
24 
= 1,330,000 B.Th.U. per hour. 
Assume 20 deg. F. rise in air temperature. 


Then 
1,330,000 
8 OX OOS x 30 
Capacity of forced-draught fans = 43,500 c.f.p.m. 
.*. Excess air to be exhausted up funnel = 18,000 c.f.p.m. 


Calculations for all types of boiler rooms may be 
based on the above, but each case requires considera- 
tion on its merits to determine what percentage of the 
calorific value of the fuel should be taken to represent 
the heat radiated in the space. While, generally, the 
ventilation of the boiler rooms may be by means of 
supply fans delivering fresh air to all working points, 
with the excess of supply over forced-draught require- 
ments being allowed to filter up through the funnel 
casing, in certain ships the base of the funnel is solid 
and there is no natural means for the excess air to 
escape to atmosphere. In these cases an exhaust 
fan, with a capacity equal to the difference between 
that of the supply system and that of the forced- 
draught system, should be installed. In normal 
times, when the watertight doors between the engine 
room and the boiler room may be left open, there is 





Heat radiation = 


= 61,500 c.f.p.m. (approx.) 


boiler room, and this current may assist in reducing the 
general level of temperature in the boiler room. It 
is very difficult to determine the value of this natural 
or induced current on a quantitative basis, and the 
ventilating engineer may decide not to take it into 
consideration, since conditions may exist ‘for some 
time which prevent free access between the adjoining 


spaces. 

Combined Engine and Boiler Rooms.—While not so 
common as the more orthodox layout, there are types of 
ship which have the engine room and boiler room con- 
tained in one single space, but the method of assessing 
the ventilation requirements is not materially different. 
The first consideration is usually to take the quantity 
of air required by the forced-draught fans and to in- 
vestigate the ventilating value of this quantity in rela- 
tion to the probable heat load in the total space. 
Almost invariably the requirements of the engine room 
alone will demand considerable increase on this basic 
quantity, provided the temperature of the space is not 
intended to exceed, say, 10 deg. F. above atmospheric 
temperature. In practice, therefore, if the quantity 
of ventilating air is based on the engine room heat 
gains, then this air may be allowed to drift, towards 
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the boiler room with, of course, fresh air led to the 
various working points. The air will then be picked up 
by the forced-draught fans, and the excess air will find 
its way to atmosphere up the funnel casing. On certain 
small ships where this type of engine room and boiler 
room is installed, it is sometimes considered necessary 
to fit natural ventilators only and to work on the 
assumption that the forced-draught fans will induce 
sufficient air into the space to maintain reasonable 
working conditions. 

Fans.—In recent years the ordinary centrifugal 
eased fan has been largely displaced by the high 
efficiency torpedo fan, four features of which appeal 
to the marine engineer. (a) The compactness of the 
unit. (b) The lower power consumption. (c) The flat 
load characteristic, which prevents the motor being 
overloaded no matter under what conditions the fan 
is run. (d) Freedom from obstruction in the vent, 
which permits free natural ventilation when the ,fan 
is not in use. Some recent conversion jobs where a 
higher standard of ventilation was demanded may be 
cited. This standard was obtained by installing 
torpedo fans in place of less efficient centrifugal fans, 
with the result that the quantity of air supplied to 
the engine room was increased by 300 per cent., although 
the nominal horse power of the fans was reduced by 
124 per cent. An example of this method of conver- 
sion is illustrated in Figs. 1 and 2. Four ventilators 
were fitted with 30 in. centrifugal fans, driven by three 





invariably a powerful natural current flowing into the 





arrangement of the fan on the trunk is shown in Fig. 1. 
Investigation carried out before the conversion showed 
that with all fans at top speed a total of 20,000 cub. ft. 
of air per minute was delivered to the engine room. 
It is not suggested that these fans were running at their 
rated efficiency when delivering this quantity of air, 
since a much higher output should have been obtained, 
but obviously they had not been designed for the 
particular duty required. Apart from the centrifugal 
fans, two natural ventilators were fitted at the forward 
end of the engine casing, and it was decided to utilise 
these for additional mechanical ventilation. Two 
35 in. diameter and four 30 in. diameter torpedo fans 
were ultimately installed, one in each of the six venti- 
lators, as shown in Fig. 2. These gave a total output 
of approximately 80,000 cub. ft. per minute, with a 
total motor horse-power of 26-5. While early logs 
of the vessel had shown ine room temperatures 
as high as 150 deg. F. with an outside shade tempera- 
ture of 90 deg. F., the average temperature of the 
engine room during the voyage, following the con- 
version, did not exceed 10 deg. F. above atmosphere. 
On this particular conversion very little modification 
to the main duct-work was necessary, and only a few 
additional leads to particular hot spots were i 

From this example it is obvious that the results were 
entirely dependent upon the increased quantity of 
ventilating air. When considering the application of 
the high efficiency torpedo fan to existing vents, some 
knowledge of the outputs likely to be obtained from an 
equivalent fan, wo be useful. The duties given 
in Table I could be taken as average outputs for 























TABLE I. 
Output Total Wa’ Approx. 

Diameter. C£.p.m. Gauge. Motor h.p. 
174 in 4,000 1; in. 1-5 

20 in 5,000 1} in. 1-75 

25 in 8,000 1} in. 2-76 

30 in. 10,000 1¢ in. 3-5 

35 in. 15,000 1} in. 5-0 

40 in. 20,000 1¢ in. 6-5 

standard fans. It will be noted that the sizes chosen 


approximate closely to the diameters of natural vents 
normally fitted. While the duties have been listed 
against a pressure of 14 in. total water gauge, it must 
woe be herman tied, tae radians te A ee a 
equivalent to this pressure, but it may be taken as a 
good average figure. 

Resistance in Ducts.—Two types of loss occur when 
air moves in a confined space, such as a duct. One is 
the frictional resistance of the air with the walls of 
the duct, which resistance can be related to the peri- 
meter and the area of the duct, and also varies with 
the type of wall surface and the velocity of flow. The 
second is that which occurs at bends or where a change 
of section takes place, which increases or decreases 
the cross-sectional area of the duct. For ordinary 
velocities, such as are used in ventilating installations, 
the frictional losses, etc., vary as the square of the 
velocity, and are therefore a function of the velocity 
head. In the typical fan outputs given in Table I the 
fan pressure is expressed in terms of total water gauge. 
This is a simple method of indicating the total pressure 
head in inches of water, as indicated on a manometric 
gauge. The total head is the sum of the static and 
velocity heads, and is a measure of the total energy in 
the air. The static head is the compressive pr 
existing in the air and is virtually the means of produc- 
ing flow, and maintaining it against resistance. The 
velocity head is the head corresponding to the velocity 
of flow. The relation between the velocity of air in feet 
per minute and the head in inches of water required to 
produce that velocity, may be expressed in terms of 
density and head in inches of water thus :— 


h 


where V is the velocity in feet per minute and is that 
velocity which a pressure of h inches of water would 
give to the air in the absence of frictional resistance, 
and where d is the density at normal pressure and 
temperature. For normal temperature and pressure 
the velocity equivalent to l-in. water gauge would be 
approximately 4,000 ft. per minute. 

In assessing the loss due to resistance, the general 
form of the expression may be written thus :— 

Loss of pressure in inches in water = F, hy + Fy hy 
+ Fyhe + etc. 

where h, = velocity head of air in inches of water, 
and F,, F,, F; are the coefficients of resistance for differ- 
ent elements of the duct. 

For a straight duct the value of F, is dependent on 
size and nature of the duct as follows :— 


LP 
Fi=f>: 





v= 60 2g 62-4h 





motors of 10 h.p., one of these driving two fans. The 


where L = length of duct in feet; P = perimeter of 
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duct in feet; A = area of duct in square feet; and 
jf = coefficient of friction. For smooth metal ducts 
without joints, f may be taken as 0-0037, and as about 
©-0055 for ordinary ducting. The approximate values 
of F for other obstructions are as follows : If the obstruc- 
tion is a plain bend of 90 deg. arc, and the radius on 
the centre line is not less than four times the diameter of 
the duct, the value of the coefficient of resistance F will 
be 0-12. With radii of less than 2 diameters, 1 diameter, 
and 0-5 diameter, the values will be 0-15, 0-25, and 0-6, 
respectively. With radii of 6 diameters and upwards 
the coefficient of resistance is negligible. For a right- 
angle knee in a circular section trunk, F = 0-85, and in 
a square section trunk, F = 1-25. A section 
tee-construction with sharp corners will have F = 1-0, 
and with well rounded corners, forming in effect a 
bifurcated bend, F = 0-15. With a branch leaving a 
main at an angle, F increases with the included angle 
between the branch and the main ; for example, with an 
‘included angle of 15 deg. F = 0-09. Angles of 30 deg., 
45 deg., and 60 deg. have values of F of 0-17, 0-22, 
and 0-44, respectively. When a branch is taken at 
right angles from the main supply with a corresponding 
sharp reduction in area, F = 0-47 for a circular trunk 
and 0-51 for a rectangular trunk. Conversely, when a 
trunk is suddenly enlarged and the downstream area 
is increased, F = 0-75 if the area of the enlargement 
is twice that of the trunk, and F = | when the ratio 
is higher. By inserting a tapered piece in the trunk 
between the small and large sections, the flow being 
from small to large, F becomes 0-25 with an included 
angle of taper of 20 deg. With an angle of 7 deg., 
that is, a more gradual transition, F is negligible. 
Gratings inserted in a trunk give rise to varying factors 
of resistance according to the ratio between the free 
grating area and that of the trunk. If the former is 
1-5 times the latter, F = 1-0. 

The total losses for any particular arrangement of 
trunking may now be estimated and the total head 
arrived at thus :—Total head = pressure losses in 
straight trunks + losses at bends, ete. + velocity head 
of final discharge = (F, + F, + F, + etc.) hy + hg, 
where F,, F,, ete., are coefficients of resistance for 
various obstacles and 6, is the velocity head. It 
will be evident from examination of the losses caused 
by various obstructions that sudden changes in direc- 
tion and velocity should be avoided where possible. 
Where the trunking can be designed so as to produce 
these changes gradually, the losses may be reduced to 
little more than that necessary to overcome the air 
friction in the ducts. 

(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 


The Railway Handbook, 1943-1944. London: The 
Railway Publishing Company, Limited. [Price 4s.}— 
Although the latest edition of this convenient refer- 
ence book of railway information differs little in arrange- 
ment from the issue for the previous year, it embodies 
a considerable amount of revision and three new sec- 
tions. The new matter consists of a survey of the 
growth and functions of the Railway Companies’ 
Association, a chapter on “ Railways and War,” and 
one on “ express”’ goods traffic in North America— 
that is, the approximate equivalent of the service 
provided on British railways for the conveyance of 
parcels by passenger train. The statistical data have 
been brought up to date, so faras war conditions permit ; 
and the useful chronology of railway history has been 
retained, though it may be remarked that several of 
the more recent entries relate more to general history 
than to that of railways in particular, and might have 
been supplemented, perhaps, by references to the 
principal air attacks on enemy locomotive-building 
centres. 





Losses BY Fires.—The estimated damage by fires in 
the British Isles during August was 652,000I1., as com- 
pared with 40%5,0002. in August, 1942, and 725,0001. in 
August, 1941. All these totals exclude losses due to 
enemy action. 


AcipiTy OF TRANSFORMER O11s.—<As pointed out in 
our article, on page 418, anle, entitled “‘ Care and Treat- 
ment of Transformer Oil, the subject of acidity is one 
that concerns all users of transformers. A leaflet con- 
taining instructions for testing the acid value of trans- 
former oils, prepared and issued by Messrs. Metro- 
politan-Vickers Electrical Company, Limited, Trafford 
Park, Manchester, 17, will therefore be of interest to 
maintenance engineers. The method of test recommended 
is based on that outlined in Appendix VIII of British 
Standard Specification No. 148-1933, and a detailed 


description of the apparatus required and of the pro- 
eedure to be adopted in carrying out the test are given. 
Copies of the leaflet are obtainable on application to the 
firm at the above address. 





** ENGINEERING " ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawi 
% ‘caplod te cock oupes ighave mane te neutlenal tha 
Specification is not 


Where inventions are guiiciemniaatel from abroad, the 
Names, etc., of the sutlanesieire are given in italics. 


of Soles tiranch, "38, be obtained at the Patent 
Bftce sakes sae. 


Southampton Buildings, 
hs fei in eek 

te tee eae of Q) 

Complete Speriflention is given after the abstract in 

each unless the Patent has been 


Any person may, > aw Une Sittin Sve montis from the 
advertisement of the plete 


date of the acceptance of a 
Specification, give notice at the Patent Office 
opposition to the grant of a Patent on any of the 


grounds mentioned in the Acts. 


AGRICULTURAL MACHINERY. 


552,916. Tractor Towing Linkage. David Brown 
Tractors, Limited, of Meltham, near Huddersfield, A. H. 
Kersey, W. F. McCaw and F. Meadowcroft, of Meltham. 
(3 Figs.) December 12, 1941.—The invention is a towing 
linkage of the kind consisting of a pair of lower side links 
and an upper central] link, the latter being in compression. 
The rear end of the tractor frame is shown at a. A pair 
of towing links b are connected to the tractor, the other 





ends being connected to the implement frame by means 


link } is connected by a universal joint c to a clevis on a 
rod ¢ which slides in guides on the tractor frame. The 
rod ¢ is surrounded by a coiled towing spring A, which is 
pre-compressed to resist the normal tractive effort. By 
mounting the springs between the towing links 6 and the 
rear of the tractor frame, it is unnecessary to provide 
springs on each separate implement. ( Accepted April 29, 
1943.) 


ELECTRICAL APPARATUS. 


553,407. Electrical Pressure Gauge. Armstrong Siddeley 
Motors, Limited, of Coventry, and H. L. Martyn, of 
Coventry. (1 Fig.) October 15, 1941.—The gauge is 
designed for reading fluid pressures (whether liquid or 
gaseous) by electrical means, the main object being to 
produce a pressure pick-up component which will not 
be altered by the method of mounting it in posi- 
tion. Thus, in a diaphragm-operated gauge the 
diaphragm is generally made integral with the base of 
the pick-up, which is threaded for screwing into, for 
example, a cylinder of an internal-combustion engine. 
The act of screwing the pick-up into the cylinder causes 
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an elongation, and also a diminution of the diameter, of 
the threaded portion, with the result that the reading 
given by the pick-up is dependent both upon the tight- 
ness of the fit and also upon the difference in the co- 
efficient of expansion of the threaded portion and of the 
cylinder. In the construction shown, the capacity- 
operated pick-up is somewhat like an ordinary sparking 
plug. It has a base 11 with an external hexagon by which 
the base can be screwed into the cylinder. Into the base 
is screwed a shielded top 14 and between the two is a 
central insulated electrode 15. The diaphragm 22 carry- 





ing a movable condenser plate 23 which is spaced slightly 


of the usual universal joints. The front end of each | 


from the stationary condenser plate 15, is formed inte- 
grally with a thrust stem 25 fixed in the closed end of an 
inverted elongated metal cap 16. The stern is shouldered 
to engage the full area of the closed end. Coolant is fed 
through a passage 28 in one side of the base, through a 
hole in a spacer between the flange 17 of the elongated 
cap and the diaphragm, and into the interior of the cap 
and then out by a similar passage 30 on the other side. 
The sides of the cap 16 are clear of the threaded portion 
of the base. The deflection of the cap 16 as a whole 
causes the necessary variation in the recording equip- 
ment. By choosing a diaphragm of appropriate thick- 
ness the pick-up can have a very large pressure range ; for 
example, it can e high p , with a thick 
diaphragm, up to 3,000 Ib. per square inch or over, or, 
with a thin diaphragm, it can be used for measuring low 
pressures, say, + 10 Ib. per squareinch. (Accepted May 
20, 1943.) 





HYDRAULIC APPARATUS. 


553,443. Submersible Bearing. Hayward-Tyler and 
Company, Limited, of Luton, and G. P. E. Howard, of 
Luton. (5 Figs.) November 19, 1941.—-The invention 
is a journal bearing for submersible motors or pumps in 
which water can be used as the lubricant without loss of 
load-carrying capacity. The rotor of a submersible 
electric motor is mounted on a shaft 3, each end of which 
runs in a journal bearing consisting of a number of bearing 
pads 4 supported from the stator structure. These pads 
have their bearing surfaces lapped accurately to fit the 
shaft 3 and are spaced at intervals around the shaft. 
They are held against longitudinal or circumferential 
movement with respect to the shaft and at the same 
time are pressed inwards against the shaft, being capable 
of tilting slightly so as to conform with complete accuracy 
to the shaft surface. In order that the bearing pads can 
tilt in this way, each one has its outer surface formed as 
a truncated pyramid the apex of which is of very small area 
and is cylindrical concentrically with the bearing surface. 
The apexes of all the pyramids bear against the inner 
surface of a surrounding tubular housing 7 which is rigid 
with the stator structure. The inner surface of the hous- 
ing is slightly coned in order that, by axial adjustment 
of the pads 4, the requisite pressure can be obtained at 
their bearing surfaces. The pads are held by a cage 
against axial or circumferential movement with respect 
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to the shaft, and are also initially adjusted for pressure on 
the shaft by ecrewing the cage into the housing 7. The 
accurate machining of the pads is of the greatest import- 
ance, particularly in respect of their bearing surfaces and 
the surfaces which form their pivots. The pads of each 
set are initially formed from a common ring which, at 
the same setting, is both bored out accurately cylindrical 
and turned with a raised chamfer on the outside, the top 
of which is to form the pivot surfaces. The pads are 
then cut and the portions of the chamfer are further 
milled away to reduce the surfaces of the apexes to the 
required area. While the accuracy of the spacing of 
the pads 4 round the shaft is not vital, it is essential that 
the longitudinal adjustment shall be identical in order 
that their inward pressures shall be identical. In order 
to ensure this, the slots in the cage 8 (Fig. 2) are formed 
by first cutting longitudinal grooves 10 in the inner 
surface of a tube to a depth of just over half the wall 
thickness, and then turning a recess in the outer surface 
of the tube deep enough to break into the slots. Thus 
the end surfaces of al] the slote are identically located 
axially. The ambient water has free access to the bear- 
ing surfaces between the pads and the shaft, and this 
ambient water alone constitutes the lubricant. It is 
possible to adjust the clearance of a bearing with ease 
while it isin place and the load is taken through the pads 
straight to a part rigidly connected to the stator structure. 
As compared witha plain bearing, the tilting-pad bearing 
is self aligning, is more easily cooled, can carry a very 
much heavier load per unit area, and is shorter for a given 








yoad-carrying capacity. (Accepted May 21, 1943.) 
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THE INDICATING OF ENGINE 
FUEL-INJECTION SYSTEMS. 


By Norman Kenpati, M.Sc., Ph.D. 


OVER some years, since about 1930, considerable 
analytical and experimental investigations were 
carried out at King’s College, London, into the 
hydraulic phenomena of fuel-injection systems of 
the type used in the compression-ignition oil engine. 
The present article is concerned mainly with a 
description of some of the apparatus used for 
indicating the discharge characteristics of the 
injection systems, the pressure phenomena in various 
parts of such systems, and the needle-valve move- 
ments of the closed-type injectors. Although, in 
order that the lines of development may be viewed 
in better perspective, reference is made to contem- 
poraneous and prior work in the same field, no 
account is given of the experimental results obtained, 
nor of the fundamental principles underlying the 





effected either by means of a timed spark,* or else 
by oscilloscope.t The necessity for fuller quanti- 
tative examination of injector discharge, however, 
led to the adoption of mechanical stroboscopic 
devices, K. J. DeJuhasz, in a paper ing “Some 
Results of Oil-Spray Research” (Trans. A.S.M.E., 
OGP 51-9, page 83, 1929), described how he used 
two discs rotating on the same shaft ; one slotted, 


through which the injection was directed, and the | swung 


other a “target” disc, to determine the spray 
velocity during various periods of the discharge, from 
which the actual discharge rate could be calculated. 
H. C. Gerrish and F. Voss, in their investigation of 
the discharge rate of a fuel-injection system 
(N.A.C.A. Technical Note No. 373, 1931), used a 
stroboscope in which a receiver, rotating past a 
slit masking the injector, could be with 
relation to any desired part of the injection period. 
i however, appeared to be that 
i receiver 


stationary through an 
aperture in the rim of @ rotating disc. Such an 





apparatus, shown diagrammatically in Fig. 1, here- 






























































various phenomena encountered in fuel-injection 
systems, since these have been fully dealt with 
elsewhere*, while more recently a comprehensive 
review of the whole work has been published by 
Professor S. J. Davies and Dr. E. Giffen in a paper 
on ‘‘ Processes in Injection Systems of Oil Engines,’’ 
read in 1940 (Trans. J.A.H., vol. 46, page 119). The 
methods of indicating the above three phenomena 
may most conveniently be considered individually. 
The injection-system discharge characteristics 
were indicated stroboscopically by a direct volu- 
metric method. The method was not original, but 
was decided upon after considering the variations 
by many previous investigators. The 

earlier methods of injecting directly on to the 
engine flywheel or synchronised rotating disc, de- 
scribed by R. C. Matthews in his paper on “‘ Discharge 
Characteristics of a High-Speed Fuel-Injection En- 
gine " (N.A.C.A. Technical Note No. 213, 1925), had 
been soon replaced by high-speed motion photo- 
graphy, which gave not only the timing of the 
beginning and end of injection, but also enabled 
quantitative examination to be made of the fuel 
spray characteristics; exposure in such cases was 





* “ Injection, Ignition and Combustion in High-Speed 
Heavy-Oil Engines,” by S. J. Davies and E. Giffen. 
Proc. I.4.E., vol. 25, page 399 (1931); “An Experi- 
mental Investigation of Flow in Oil-Engine Injection 
Systems,” by 8S. J. Davies and E. Giffen. Jbid., vol. 27, 
page 506 (1933); “ Further Investigations into Oil- 
Engine Injection Systems,” by S. J. Davies and E. Giffen. 
Ibid., vol. 28, page 456 (1934); “ Processes in Oil-Engine 
Injection Systems with Spring-Loaded Nouzzle-Valves,” 
by S. J. Davies and A. W. Rowe. /bid., vol. 31, page 278 
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with, together with the other parts of the test 
layout, was i ly constructed, and was used 
in much of the earlier work at King’s College. 

The balanced steel stroboscopic dise a was over- 
hung on a shaft running in two ball races, housed 
in a heavy casting secured to the edge of the test 
bench. In the rim of the disc, set at an angle to 
form a saucer-shaped section, was cut an aperture 
of a width subtending an angle of 1 deg. at the 
centre of the shaft. The injector } was then mounted 
adjacent to this rim at such an angle as to inject 





* “ Experiments on the Distribution of Fuel in Fuel |; ; 


Sprays,” by D. W.Lee. N.A.C.A. Report No. 438 (1932); 
** & Comparison of Fuel Sprays from Several Types of 
Injection Nozzles,” by D. W. Lee. N.A.C.A. Report No. 
520 (1935). r 

+t “ The Determination of Several Spray Characteristics 
of a High-Speed Engine Injection System with an 
Oscilloscope,” by O. W. Hicks and 0.8. Moore. N.A.C.A. 
Technical Note No. 298 (1928). 

t “ Factors in Diesel Spray-Nozzle Design in the 
Light of Recent Oil-Spray Research,” by P. H. Schweit- 
zer. Trans. AS.M.E., OGP 52-15, page 121 (1930); 
* Fuel-Pipe Effects in Mechanical-Injection Oil Engines,” 





by A. D. Third and J. A. Higgins. Jl. Royal Tech, Coll., 





(1936). 


Glasgow, vol. 2, page 482 (1931). 
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of pump speed, nozzle opening pressure, 

position, etc., to be investigated. A clean graduated 
vessel having been inserted in its holder, the shutter 
over the mouth of the vessel was then removed 
simultaneously with the engagement of the revolu- 
tion counter. When the vessel was conveniently 


indicated, nor could any idea be gained 


throughout the injection period 
accurately " 
of the changes occurring from cycle to cycle. 
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Moreover, although the injection pressures could be 
calculated from the discharge diagram, these referred 
only to conditions at the nozzle iteelf, while the 

in the rest of the system remained indeter- 
minate. It became necessary, then, to resort to 
some means of indicating directly the pressure 
conditions at various points throughout the system 
—at the pump, in the line, and at the injector. 

After consideration of the numerous 


on the market, but, unfortunately, these were not 
available at the time of the inception of the present 


The principle of the carbon-pile pressure-sensiti 
element, of course, is simply that of the old carbon- 
type variable resistance, in which a stack of carbon 
or compressed-carbon plates, on subjection to an 
axial pressure, exhibits a reduced electrical resistance 
which is a function of the applied end pressure. If | loading 





pressure 
indicators available, it was decided that the two 
types which promised to be most suitable for the 
purpose of indicating injection-system pressures 
were the Farnboro’ balanced-disc indicator and some 
type of cathode-ray oscillograph. Other investi- 
gators* had shown that even the optical indicator 
was insufficiently responsive to the high frequencies 
encountered in injection systems, so that it was not 
considered further. The Farnboro’ indicator, which 
had proved of great value for indicating combustion 
pressures, was first tried, but in spite of many 
improvements and refinements which were tried,} 
results were not satisfactory. The sprocket for the 
drive to the indicator is shown at é in Fig. 1, and 
the rotating contact-maker and scale at j and &, 
respectively. The movement of the balanced disc, 
even when reduced to 0-005 in. travel instead of 
. the more normal 0-012 in., resulted in an inde- 
pendent change in pressure estimated to be of the 
order of 120 lb. per square inch in the normal 
injection system. Practical difficulties were experi- 
enced from leakage past the disc, from vibration, 
and from wide spark tracks; above all, the inertia 
of the balanced disc, in spite of all possible improve 
ments, rendered the instrument incapable of follow- 
ing the rapid changes of the injection systems. 
The type of injection-pressure diagram obtained 
with the Farnboro’ indicator was published in the 
account of a discussion at the D.E.U.A.,§ from 


fest merely in a wide blurred track of sparks. 
The use of the Farnboro’ indicator for this purpose 


time (about 1934), it should be remembered, the 
cathode-ray oscillograph was very much a new 


injection work at King’s College. 


pressure-sensitive element. Shortly after, the Metro- 





t “ R.A.E. Electrical Indicator for High-Speed Inter- 
nal-Combustion Engines and Gauge for Maximum Pres- 


sures,” by H. Wood. Proc. I.Mech.E., vol. 1, page 137 | istics of the carbon pile 
(1923). linearity but also hysteresis effects. The hysteresis 
? “ Alterations and Tests of the Farnboro’ Engine | was reduced to negligible proportions by connecting 
Indicator,” by J. H. Collins. N.A.C.A. Technical Note| an external resistance of 1,000 ohms in series with 
No. 348 (1930). ° } li it loadi } ‘ 
SS ee ot sel ane ceempted by Liber we the pile to 
Indicating High-Speed Engines,” Diesel 
— nates Uewe’| rout 40 Tb. weight, by means of the loading nut 


Association Publication 8. 127 (1935). 


i “ Fuel Injection in InternalCombustion Engines,” |0n top of the pile; but this proced 
by A. W. Rowe. Ph.D. Thesis, Univ. of London (1936). | disadvantages, first, of reducing the voltage swing 
1 “Indicating of High-Speed Internal-Combustion | over the pile, with consequent reduction in the size 
Engines,” by Seat frerved Ph.D. Thesis, Univ. of of the diagram on the screen of the cathode-ray 
——— , | tube (a drawback which could have been overcome 
oentitemcetiae Engine | Indicator.” | by the use of a second stage of amplification) but 
» Vol. 140, page 183 (1935); “ The Metro- a : f the 

vick-Dodds Indiestor,” Automobile Engineer, vol. 26, | ®°ondly, more seriously, of damaging 
somewhat friable carbon discs through the high 


page 323 (1935). 


tt “The Standard-Sunbury Engine Indicator.” The | ultimate mechanical loading. A 


such a pile be subjected to the pressures 

a point in a system, the resultant variations in 
resistance of the pile, being a function of these 
pressures, may be utilised in a suitable circuit to 
1. Coepeete parma amare ti naaiog eee a 


The cquatenstion of Rowe’s carbon-pile pressure- 
sensitive unit is shown in Fig. 2,on page 461. 
associated circuit, by means of which the varying 
electromotive force across the pile is passed through 
amplifier to the Y-plates of a gas- 
filled cathode-ray tube, is given in Fig. 3, on the same 
page. Referring to Fig. 2, the pile a was composed 
of about 50 discs of compressed carbon, 0-02 in. 
thick by 0-45 in. in diameter, housed in an insulated 
cylinder and held endwise between two brass ter- 
minal plates. The upper plate was rigid and _ 
lated, a lead 6 being taken off to the amplifier. 
pile could be pre-loaded to any desired extent _~ 
screwing down a nut c, bearing on this upper ter- 
minal plate. The lower terminal plate ‘was integral 
with a guided extension stem resting on a spring- 
steel diaphragm d, the other side of which was sub- 
- | jected to the pressure in the fuel line. The cylinder 
containing the pile was provided with an earth 
The two outermost carbon discs 
were copper-plated and sweated to the brass ter- 
minal plates to obviate varying carbon-to-metal 
contact. The complete unit was mounted as shown 
which it will be seen that the pressures are not|on a T-piece, screwed into the injector holder /, 
clearly indicated, the rapid fluctuations being mani- | and the fuel pipe attached to it by a union. Since 
the unit was to be used only in fuel systems, it 
was not necessary to resort to water cooling. Con- 
was, therefore, abandoned, and it was decided that siderable preliminary experimental work was carried 
the only remaining course to follow was to construct | out in proportioning 


some type of cathode-ray oscillograph. At this|the volume under the diaphragm to ensure the 
inimum of interference from these sources. The 


vantages of such a simple pressure-sensitive 
instrument in the hands of the physicist, who had | element were considered to be far outweighed by 
used it for investigating wave forms, electrical | its advantages of electrical and mechanical rugged- 
disturbances and transients, frequency measure-| ness, its simplicity, and its stability. After con- 
ments, physiological phenomena, etc. ; the engineer | tinued use the carbon’ discs were liable to crumble 
was not then on the present more easy terms of | at the edges, but these were easily renewed; or 
familiarity with the applications of electronics to | the fault could have been eliminated altogether by 
his problems, so that credit must be given to| the use of a solid pressure 
Dr. A. W. Rowe,|| who developed the cathode- | resistance unit of the type used subsequently in the 
ray oscillograph used in much of the subsequent | original Cossor indicator. 
, made from flat spring-steel, 
Postlethwaite, in 1934, had published the results | 0-02 in. thick, and clamped securely between two 
of his work,{ in which he used a piezo-electric | bronze rings, had to be watched carefully as it was 
pressure unit in conjunction with a cathode-ray | liable to crack suddenly, but otherwise it gave very 
oscillograph for indicating combustion pressures in | little trouble. The load characteristics 
an internal-combustion engine. Rowe constructed | of such a flat diaphragm are, of course, not linear, 
a similar apparatus and obtained some results there- | but simplicity is in its favour and the use of a 
with, but he encountered so many troubles that he | corrugated diaphragm to achieve this purpose did 
abandoned it eventually in favour of a carbon-pile| not seem worth the additional complications, 
i since the load-resistance characteristics 
vick-Dodds** and the Standard-Sunburyft appeared | of the carbon pile itself were not linear. The mean 
movement of the pile was about 0-0005 in., so that, 
unten a ma A a Ps by ensuring that the relevant mass was reduced to 
~ omer I.MarE., vol. pare page 366 (1997-28), the 7 negtigihhe. was possible to render the 
tion of the load-resistance character- 
revealed not only non- 


connection at ¢. 


the indicator passages and 


-sensitive carbon-clay 


6 lb. weight, which was sufficient to eliminate the 
“bedding-down”’ effect of the carbon discs so that 
operation over the much steeper of the load- 
curve, represented by reduced load- 
ing, resulted in a considerably Ses pressure 
diagram. A maximum p.d. of 40 volts was applied 
across the pile. Although it was found expedient 
to abandon attempts to obtain a strictly linear 
characteristic of the pressure-sensitive 
element, the departure from linearity of the final 
load-resistance characteristic was found to be 
negligible for normal purposes, while more accurate 
See cared Le, senilly ‘aopletted foun thee cal 
Details of the simple single-stage amplifier, 
handling the output from the carbon pile, are shown 
in the circuit diagram, Fig. 3, previously men- 
tioned. A single Cossor triode, type R.C. 210, was 
used, operated at 120 volts across the anode. The 
amplified pile output was passed on to a Cossor 
cathode-ray tube type N.3232, which gave good 
focusing and sensitivity and had a small screen 
curvature. The screen, giving a pale blue response 
with no afterglow, was 5} in. in diameter. The 
gun and shield potentials were supplied through a 
rectifier from the 230-volt alternating-current 
mains, the mains being put across the primary 
of a transformer, the 2-volt tapping on the secondary 
supplying the filament of a half-wave 
valve, Cossor type S.U. 2130. The other secondary 
tapping supplied the voltage to be rectified, which 
was smoothed by two condensers and a choke. An 
amplification of 30 was obtained with this circuit, 
which, together with an estimated pile swing of 
3 volts and the characteristics of the cathode-ray 
tube used, could give a diagram 3 in. in height, 
this being about the maximum advisable for the 
size of screen. 
For the time-base of the oscillograph, a simple 
condenser discharge was used, the condenser a, 
Fig. 4, page 461, being tripped by a rotating con- 
tact-maker 6 mounted on the pump drive shaft. 
A saturated diode c in the circuit, maintaining con- 
stant condenser charging current, gave a linear 
time-base, the resultant length of the time-base 
being controlled by a rheostat adjustment d in the 
filament circuit of the diode. The contact-maker 
tripping the condenser consisted simply of an 
ebonite disc about 10 in. in diameter with a brass 
insert in the periphery; two spring-loaded insu 
lated brushes, connected across the condenser and 
running on the periphery of the disc, were shorted 
by the brass insert once in every revolution of 
the pump. The two brushes, mounted on an 
ebonite base, were secured to an arm, swinging 
about the pump shaft, which moved over a scale 
graduated in degrees and could be clamped securely 
in any desired position. By rotating this arm, the 
relative angle at which the condenser was disc 
could be varied, thus altering the phasing of the 
diagram on the screen, and, in effect, moving the 
whole diagram horizontally along the time-base. 
This phase shift was used for determining the angular 
displacements between any two points on the 
. A datum line was formed on the screen 
and then, by bringing the two points on the diagram 
susiengveay up to the datum, and reading off their 
respective angular positions from the graduated 
scale of the rotating contact maker, the distance 
between them could be determined. Similarly, with 
several such datum lines, equi-spaced on the screen, 
the linearity of the time-base could be very quickly 
checked. The complete indicator circuit, together 
with that of the injector valve-lift indicator about 
to be described, is given in Fig. 5, opposite. 
Calibration of the pressure indicator was effected 
statically and without necessitating the removal of 
the pressure-sensitive unit. A Bosch six-cylinder 
injection pump was belt-driven from an electric 
motor and arranged to deliver through a pressure 
accumulator to the injector. The normal injection 
line was then simply removed and replaced by a line 
from the pressure accumulator, the pressure in 
which was recorded on a Bourdon pera amar gauge. 
The injection-pressure control screw being screwed 
right down to prevent the injector opening, the 
in the accumulator was then gradually 
raised, the heights of the resulting horizontal lines 








Engineer, vol. 160, pages 617, ef seq. (1935). loading of the pile was limited to about 5 Ib. to 








on the cathode-tube screen being observed and 
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plotted against the corresponding pressures. The 
above calibration: was carried out at least before eV St 
and after each period of testing, and more frequently | datas nL — 


during a long day’s testing. A further check calibra- 
tion was carried out much more frequently, however, 
as follows. The pump under test was run at con- 
stant speed while the nozzle loading was progres- 
sively increased, the control rack being gradually 
moved at each setting from the closed position until 
nozzle opening just occurred. Under these condi- 
tions, the maximum height of the diagram in each 
case should correspond with the nozzle opening 
pressure, and this could be simply read off from the 
position of the previously calibrated graduated 
injection-pressure control screw. It was found that 
this method of pressure calibration agreed within 
2 per cent. of the more accurate method and gave 
an invaluable means of detecting any sudden deteri- 
oration in the apparatus due to cracked diaphragzas, 
damaged carbon discs, battery trouble, etc. 

The pressure diagrams obtained with the carbon- 
pile indicator were frequently checked and cross- 
checked, and every possible opportunity taken to 
ensure their authenticity. The agreement between 
the discharge diagrams obtained directly by the 
stroboscope and those calculated from the pressure 











diagrams was found to be remarkably good* and 
justified confidence in the accuracy of the cathode- 
ray indicator. Eventually it was discovered that 
some of the earlier diagrams could be repeated by 
an independent investigator after a lapse of more 
than two years, to a high degree of accuracy. 
Since so many back-checks were available, the 
cathode-ray oscillograph pressure indicator was 
subsequently handled with some confidence. 

One problem which had to be solved was that of 
obtaining a permanent record from the screen of the 
cathode-ray tube. At first each diagram was 
photographed, together with the datum lines indicat- 
ing the pressure zero base and the length of the time 
base representing 360 deg. of pump-shaft rotation. 
This procedure was very tedious and inconvenient, 
especially in view of the large number of records 
eventually made. It was soon found that, with 
suitable technique, the records could be traced off 
the screen on to slips of fine tracing paper previously 
cut to suitable dimensions, without any sacrifice in 


* Trans. S.A.E., vol. 46, page 132 (1940). 





accuracy. Additionally, on each such diagram 
obtained, there were recorded such data as the angu- 
lar positions of specially defined points, such as 
maxima and minima, beginning of pressure rise, etc., 

as determined from the phase shift provided by the 
rotating contact-maker, while reference points were 
marked to enable future location of the diagram on 
the scales of calibrated pressure and time grids. 
Indicator diagrams, thus prepared, often gave 
sufficient data to obviate the necessity for further 
reference to the diagram, but in any case the risk 
of error in replotting to a linear pressure scale was 
virtually eliminated. 

Early attempts had been made to indicate the 
motion of injector needle-valves with mechanical 
pencil indicators* but the inertia of the mov- 
ing parts prevented such indicators from follow- 
ing accurately the high frequencies of the needle 
oscillations, and the diagrams, in general, can be 
taken to give little more than the points of beginning 
and end of valve-lift. Rowe initially attempted 
to obtain direct micro-diagrams of injector valve 
lift by attaching a pencil to the top of the injector- 
valve extension rod and obtaining a record of the 
lift on a strip of paper mounted on a drum driven 
through chain and reduction gear from the pump 
shaft, the diagrams then being examined by micro- 
scope. The apparatus was unsatisfactory on account 
of excessive backlash, however, and when the 
cathode-ray pressure indicator became available it 
was used, in conjunction with a photo-electric cell 
device, to give valve-lift diagrams free from inertia 
or mechanical defects. The principal of this valve- 
lift indicator was to use the lift of the needle to 
control the illumination to a photo-electric cell. 

The details of the construction of this indicator 
are given in Figs. 6, 7 and 8, herewith, of which 
Fig. 6 shows the general arrangement. A light 
extension rod a, secured to the top of the injector- 
needle loading spindle, carried at its upper end a 
light aluminium screen 6, two slots in which were 
partly masked by similar slots in an adjacent fixed 
screen c. Details of the screens are shown in Figs. 7 
and 8. On one side of the combination of screens 
was a source of light d, in this case simply a 6-volt 
gas-filled lamp, while on the other side was a Mazda 
gas-filled photo-electric cell, type P.E.7 B (e). The 
effect of the movement of the needle-valve was thus 
to give a corresponding change in the area exposed 
by the two pairs of slits in the screens, which in 
turn controlled the illumination to the photo- 








electric cell, and hence the cathodic emission. This 
output, which was consequently a function of the 
lift of the injector needle, could be passed through 
the single-stage amplifier of the cathode-ray oscillo- 
graph and then impressed on the Y-plates of the 
cathode-ray tube, see Fig. 9, to give an indicator 
diagram of the needle lift. The lamp, photo-cell 
and fixed screen were all mounted and enclosed in a 
cylindrical brass casing f and secured to the top of 
the injector g by the injector holding-down bolts h, 
as shown in Fig. 6. 

The choice and operation of the photo-electric 
cell needed some consideration. The vacuum cell is 
preferable to the gas-filled type for quantitative 
work, as it is essentially a precision instrument, and 
it is only with the vacuum type that strict linearity 
can be obtained.t The gas-filled type, however, 
gives greater sensitivity, so that it seemed pre- 
ferable to use this type in conjunction with com- 
paratively low amplification. By using an external 
resistance of 3 megohms and maintaining an anode 
potential of 120 volts it was possible, with this 
particular cell, to obtain a very steep part of 
the photo-electric current/light-flux characteristic ; 
while, by suitably controlling the range of light 
intensity, it was possible to ensure operation over 
the steepest, but at the same time sensibly linear, 
part of the characteristic.t 

Calibration of this instrument was effected by 
removing: it from the injector to a rig, setting the 
apertures formed by the two screens to various 
dimensions, measuring them in each case with the 





* Trans. I.Mar.E., vol. 39, page 366 (1927-28). 

+t Photo Cells and Their Application, by V.K. Zworykin 
and E. D. Wilson. Second edition. London: Chapman 
and Hall, Limited (1934). 

t “‘ Mazda Photo-Electric Cells,” The British Thomson- 
Houston Company, Limited, Descriptive List No. 7511-1. 
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aid of feeler gauges, and then noting the deflection 
on the screen of the cathode-ray tube corresponding 
to each deflection. The instrument was then re- 

and the zero of the tube screen was ascer- 
tained by setting the aperture at about 0-02 in. 
to correspond with zero lift of the injector valve. 
Any deterioration of the calibration due to changes 
in the condition of the source of illumination, such 
as misting of the lamp due to oil, could be detected 
at once by a shift in this zero line. 

As a check on the accuracy of the photo-electric 
cell valve-lift indicator, a more positive device, 
sometimes referred to as the “ telephone ” method, 
was constructed.* The principle, which is quite 
well known, consists simply of a battery and pair 
of earphones in series in a broken circuit which 
may be completed at two points : at a gap formed by 
+ the object the motion of which is to be studied, in this 
ease the injector needle, and at a rotating contact 
maker, direct coupled to the injection pump shaft. 
The device is shown diagrammatically in Fig. 10, 
on page 463. An extension rod a on top of the 
injector valve rises to make contact with a stiff 
spring 6 mounted on a micrometer head c, electric- 
ally. insulated as shown at d. Obviously, the 
earliest instant at which the telephones e¢ may 
be heard to be energised is that at which the cir- 
cuit has been first completed simultaneously at the 
rotating contact maker and at the needle-lift gap ; 
in other words, the earliest instant at which 
clicking is first heard in the phones indicates that 
at a certain angle, represented by the phasing 
of the brush on the rotating contact maker /, 
the needle has lifted to the extent of the gap set 
and indicated on the micrometer head. Thus, by 
successively altering the phasing of the contact 
maker, and each time gradually closing the gap at the 
micrometer until clicking is heard in the telephones, 
the complete valve-lift diagram may be plotted. 

Complete valve-lift diagrams obtained with this 
apparatus were found to agree very well with those 
of the photo-electric cell. The greatest discre- 





pancies observed between the needle-lift indicator 
diagrams, as recorded by these two instruments, | 
occurred at the top of the lift of oscillating valves, | 
that is, usually with high-discharge pintle-type 
injectors, in which case the normal maximum 
discrepancy was of the order of 0-001 in. The 
angular discrepancies in such cases were usually not 
more than + 1 deg. pump angle, and, since the error 
of the telephone method was probably of the order 
of + 0-5 deg., the total discrepancy between the 
two methods indicates a satisfactory degree of 
accuracy of the photo-electric cell method. 

The photo-electric cell needle-lift indicator was 
found to give not only accurate quantitative results, 
such as the beginning and end of injection, but also 
was capable of following the rapid oscillations to 
which the needle-valve was subject under certain 
pump conditions ; and such lift diagrams, in con- 
junction with the pressure records, led to an under- 
standing of the factors governing many injection- 

phenomena of practical importance, such 
as slow cut-off and valve dribble, “‘ valve bounce,” 
secondary discharge, etc. Reference to the pub- 
lished work indicated in the first two footnotes on 
page 461, ante, shows that, although much of 
the earlier investigation was made with the mech- 
anical stroboscope used to indicate discharge 
characteristics, this was eventually entirely replaced 
by the pressure indicator as soon as it became 
available. The many advantages of the pressure 
indicator are obvious. Not only was it of universal 
application in that the conditions at any point in 
the system could be studied, but results could be 
obtained much more rapidly and accurately. If 
discharge diagrams were required, these could 
readily be obtained by calculation from the pressure 
recordst but such a conversion was seldom found 
of value and normally far more could be learned 
from the pressure and needle-lift diagrams. 

In conclusion, it should perhaps be observed that 
the discharge, pressure, and valve-lift indicators 





* “Some Main Factors in Modern Diesel-Engine Con- 
struction,” by H. H. Blache. Gas and Oil Power Technical 
Review, page 4 (1935). 

+ “ Pressure Calculations for Oil-Engine Fuel-Injection 
Systems,” by E. Giffen and A. W. Rowe. Proc. I.Mech.E., 





vol. 141, page 519 (1939). 


described above are now, relatively speaking, past 
history ; especially is this so of the pressure indica- 
tor. Nevertheless, it was felt that those acquainted 
with the research work on fuel-injection systems 
carried out in the mechanical engineering laboratory 
at King’s College, London, would find interest in the 
instrumentation used to obtain the experimental 
results. . 





YOUNG’S MODULUS FOR 
CARBON BRUSHES. 
By P. F. Soprr, B.Sc.(Eng.), M.1.E.E. 


Tus investigation was carried out to determine 
the range of Young’s modulus for a series of “ Mor- 
ganite "’ carbon brushes of the same size as used 
commercially in electrical machinery. The speci- 
mens were tested in compression along the-‘‘ axis of 
the grain ” and the results indicate that it is possible 
to obtain consistent values of the modulus E. Owing 
to the difficulty of arranging for the clamping of the 
specimen, which is essential for tension tests, it was 
decided to employ the method of compression along 
the “ grain axis ” of the carbon brush, this being the 
direction in which the load is usually applied to the 
brush by the pressure finger. This involved the 
determination of longitudinal strains in specimens 
which were of necessity very short: about 1} in. in 
length. The extensometer was of the roller and 
mirror type, based on those developed by Professor 
E. H. Lamb, and was designed by Mr. G. A. Wedg- 
wood for the determination of the minute strains in 
small cylindrical metallic specimens. This extenso- 
meter was modified for use in the investigation so 
that it could be clamped to the rectangular carbon 
specimens. The aim was to obtain results with an 
error not exceeding about + 5 per cent., which is 
adequate for this type of material and is suitable for 
routine testing during manufacture. 

A very small testing machine was available and 
employed throughout the work. This machine was 
of the single-lever type in which weights can be 
suspended from a knife-edge placed at a fixed dis- 
tance from the fulcrum giving a leverage of four. 
The specimen was placed between suitable plates of 
smooth steel, and its axis was made to coincide with 
the axis of the load, in order that bending stresses 
might be avoided. The apparatus was set up in a 
special room, and no vibration troubles were experi- 
enced during the tests. A description and two views 
of the mirror extensometer are given in the Proceed- 
ings of the Physical Society,, vol. 44, page 26, Part I, 
No. 241, January 1, 1932. The mean diameter of 
the rollers was 0-3105 in., as determined by a set 
of readings taken on a “ Newall Dimension” 
machine. The mirrors and their holders had been 
previously rotationally balanced. Two fine grooves, 
0-625 in. apart, were scratched by means of a surface 
plate and scribing block on two opposite faces of the 
carbon brushes, and into these grooves the knife 
edges of the delicate extensometer were carefully 
fitted ; this effectively prevented any slipping of the 
extensometer on the specimen. The following grades 
of Morganite carbon brushes were tested in com- 
pression :—C ; LM.3; B.6; E.G. 12; and Link 1. 
These specimens were rectangular in shape, having 
a cross-section 1 in. x } in., and were each 1} in. 
long. It was not possible to test the effect of vary- 
ing the length of the specimen on the value of E. 

The contraction of the specimen is given by the 
formula x d/(4L + 2l) in., where L is the distance 
in centimetres from the scale to the mirror facing it, 
1 the distance in centimetres between the mirrors, 
d the diameter of the extensometer rollers in inches, 
and z the change in the scale reading in centimetres 
as seen by the spider line in the telescope. In all 
the experiments L was 168-7 cm., / was 3-1 cm., and 
d = 0-03105 in. A set of eight or nine readings 
was taken of the contraction produced by incre- 
ments of 2 Ib. in the load applied to the brush. 
Young’s Modulus can then be determined by the 


formula E = 0-2716 x 10° ~ tb. per square inch, 


where z is the mean value of the change in scale 
reading produced by the increment of 2 Ib. in the 
load P. The specimens were loaded several times 
before any readings were taken, and a number of 
separate determinations of E were made for each 





brush. In changing the specimens, no difficulty was 
experienced in setting up the extensometer once the 
technique had been attained. The results obtained 
in typical tests are given in Tables I and II. 





























TABLE I. 
Keed in | True Deflection 
No. Seale iget —~y s —— Scale-difference (cms. ) 
Pan. Brush. | Telescope. 
0 0 28-72 (6) — (2) = 0-41 
1 _— 7-25 28-68 (7) —(3) = 0-44 
2 2 15-25 28-63 (8) — (4) = 0°45 
3 4 23-25 28-53 (9) — (5) 0-47 
+ 6 31-25 28-43 -_—- 
5 8 39-25 28-33 Mean 0-44 cm 
6 10 47-25 28-22 Seale difference for 
7 12 55-25 28-09 load increment of 
8 14 63-25 27-98 2 bb. 0-11 cm 
v 16 71-25 26-84 E = 4-04 x 105ib 
per sq. in. 
TABLE II, 
Material 
Test. of E, lb. per sq. in. Class. 
Specimen. 
1 Link 1 4-94 x 108 Natural graphite. 
2 Link 1 4-52 x 108 * os 
3 Link 1 4-52 x 10° - es 
4 E.G. 12 3-34 x 10° | Electrographitic. 
5 E.G. 12 3-10 x 108 * 
6 c 11-32 x 10° Hard amorphous carbon. 
7 c 9-86 x 10° “4 = be 
4 c 8-36 x 10 ic . oe 
9 B. 6 5-28 x 10° | Natural graphite with hard 
amorphous carbon. 
10 LM.3 4-42 x 105 | Natural graphite. 














In order to ensure that the magnitude of the 
results was of the right order, three entirely different 
specimens of Link 1 were tested, and gave, as shown 
in Tests Nos. 1, 2 and 3, values between 4-94 x 105 
and 4-52 x 10° lb. per square inch. Similarly, 
representative tests were made on two entirely 
different samples of E.G. 12, giving a value for E 
between 3-34 x 10* and 3-10 x 10* Ib. per square 
inch. These results show that Young's Modulus 
varies considerably with the grade of carbon brush. 
The maximum stress employed was 143 Ib. per square 
inch, which is believed to be greater than any stress 
likely to be experienced by the brush when operating 
on a machine. Over this range of stress, the strain 
is proportional to the stress, although there was a 
definite tendency, especially at the higher loads, for 
a curved relationship to be obtained. The most 
probably reason for this would appear to exist in 
the complex nature of the brush material, which 
consists essentially of a granular substance immersed 
in a binder and baked and even graphitised, as with 
the electrographitic grades. The hard, amorphous 
carbon, grade C, has the highest value for E = 9-8 x 
10° Ib. per square inch, of the grades tested; the 
addition of a natural graphite to the amorphous 
carbon such as in grade B. 6 lowers the value of E 
to 5-28 x 10° Ib. per square inch; while a purely 
natural graphite has a still lower value. There was 
not much distinction to be drawn between the two 
natural graphites employed ; one of these, Link 1, 
which is not subjected to a high temperature during 
manufacture, has E = 4-66 x 10° lb. per re 
inch, and the other, I.M. 3, has E = 4-42 x 10° Ib. 
per square inch. The process of electrographitisa- 
tion gives a still lower value for E = 3-22 « 105 lb. 
per square inch for grade E.G. 12. 

The results show that, in general, the addition of 
graphite or electrographitising carbon lowers the 
value of Young’s Modulus. The grades tested are 
those commercially employed in electrical machin- 
ery, and consequently no attempt was made to 
determine the effect of the grain size of the granular 
substance or the nature of the binder employed on 
Young’s Modulus for the composite brush. In 
general, the smaller the grain size the greater the 
“hardness” of the brush and it would thus seem 
probable that Young’s Modulus will also increase. 
as the grain size decreases. Modern electrographitic 
brushes are commonly impregnated with various 
types of oils in order to improve the general per- 
formance, such as reduction of snatch and chatter, 
and at the same time reduce the risk of shattering. 
It would be of interest to determine how the type 
of impregnant, method of impregnating, and also 





the time of absorption of the impregnant, affected 





the value of Young’s Modulus. 
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AIR-CONDITIONING 
DEVELOPMENTS.* 


By Bernargp C, O_tpHam, M.I.Mech.E., and 
G. E. Currrorp, B.Sc. 

Many of the amenities enjoyed in peace time owe | nat 
their origin to war, or their advent has been expedited 
by it. Countries at peace while their neighbours were 
at war had an enormous advan in previous wars ; 
for instance, in the a Century it was probably 
- an ang one John Brown during the 

organising munitions production, 

on laid the Sentetiens of Brown Boveri, Escher Wyss, 
and ws hows Bros., firms which have long been of world- 
Industrial development in North America 

a tremendous impetus from the Civil War of 

the 1 1860's, which necessitated investigation of resources 
local to the fighting forces for immediate exploitation, 
— invention and workshops, and revealed great 
ae are . Reorientation of the national structure, 
dependence on Atlantic sea to interdepen- 


pees oS ay ot Saag wang tng a few decades an 
importing country became the mane + tppethne 
visioner of man goods and industrial Gini develop. 


ment. Several countries, which were neutral in or 
emerged from the war of 1914-20, made great industrial 
strides resulting from their experiences and subsequent 
reorganisation, but none more than the Union of Soviet 
Socialist tock in 
restive’ k into history, wars appear to have been 
simple affairs, carried on with crude imple- 
— pte o without much interference with the 
community at large. The simplicity of the implements 
of war oui the quantities employed can have caused but 
little depletion of the natural wealth of the world ; until 
the coming of the industrial age in the late Eighteenth 
Century, vast resources remained untapped, but these 
are now being consumed with a prodigality which makes 
our forefather’s appear sober and shrewd in com 
It is as though time is being compressed, or achievement 
(alias activity) increasing in geometrical progression, 
with the probable result that this age will go down in 
history as that of the engineer, the scientist, and the 
proletariat which harnessed the forces of nature to 
wrest from the earth and the skies all the natural wealth, 
in addition to the accumulated wealth of previous ages, 
and squandered them os caring nothing for the 
posterity to which it claimed to owe nothing. If the 
achievement-time curve is not to reach infinity in a 
few generations, the scientist and the engineer have 
serious problems to solve in leading the proletariat to 
revert to the former sober and shrewd expenditure of 
natural resources to keep pace with the rate at which 
those resources are or become available for development. 
At present, the vast majority of research and devel 
ment activity appears to be devoted to obtaining the 
maximum (ieoult) in the minimum time, economies 
being only of a unit nature and utilised to increase 
production, resulting in oe spending for the 
immediate common present, coal and oil 
appear to be expendable ay am not capable of 
recuperation, althoug h we must set against this the 
possible discovery of new deposits. Conservation in 
their utilisation has long been the subject of research 
and design, and the ratio of results to raw materials 
considerably improved. The development in the cur- 
rent year in introducing a new class of worker under- 
ground will no doubt bring new minds to bear on 
blems which have long been baffling or handled only 
in erude ways, of which air conditioning in underground 
workings is one example. This is re casting a slur | te 
u 1g Pe engineer nor upon the air specialists 
psa Bo ‘the social and economic problems of the 
peter, Hedstey in general appear to have caused 
attempts at improvement of wor conditions to lag 
behind those in factories on the surface ; investigation 


by potential manufacturers of equipment is a“ 


limited, and scientific cae te ao onaaan more difficul 

én, is interesting to note the slow progress through 
the ages, even in ventilation for human comfort 

ancient Chinese stored ice and snow for comfortable air 
conditions, in addition to other p as also did 
the Roman Cesar, Varius Avitus, about a.p. 218. The 
classes of ancient Eeypt used crude windmills to 
ventilate their d ; they were also acquainted 
with the cooling effect of the evaporation of water. The 
Persians built pipes into towers to act as windcatchers, 
and the Moors in Spain used ceiling vents to ele air 


interch between outdoors and indoors. 
were not known until the Middle the first pos 
of them being about a.p. 1400. Underground workings 


ap’ to have excited the imagination around 1555 
and 1678, when there may have been the first serious 

attempts at mechanical ventilation for improvement of 
air conditions. The pooner of the air washer appears 
to have been a development of the tubular steam con- 
denser, the cooling water from which was passed over a 





* Paper read before the British Association of Re- 
frigeration, in London, on October 28, 1943. . Abridged. 








perforated plate which showered water through a 
stream of air. 

Winter air conditioning had its 
Lancashire textile mills, rt provided 


tt for the controlled 
anole Rows cy 
Ahern yo 5 was a necessity to provide 


the tees eel oleae ification or dehumidifica- 
tion was needed to bring outdoor weather So the indoor 
standard. The redistribution of industry into new 
areas and new buildings after the last war, and the 
light industries which multiplied with resettlement of 
manpower into _peace-time occupations, brought re- 
frigeration and air a as stabilisers 
of industrial processes. 8 of production 
and of became the order of the day, and this 
was impossible unless the fickleness of weather were 
tempered and climatic changes countered by control of 
air conditions. 

Just as individual mechanical refrigerators, in the 
distributive food trades and in the home, were then 
fostered by the popular demand for amenities and the 
capacity of industry to supply —* so the Lomghne  bemy 
of amenities which the coming we will 
demand is bound to give s high’ place to air condi 
tioning. Many t of equipment developed for war 
will also be ripe for evolution into peace-time luxuries, 
ultimately necessities, and among these the attention 
of refrigerationists is focused on training and testing 
equipment in connection with aircraft. With the 
development of aviation, the reproduction of conditions 
experienced at altitudes were essential to enable aircraft 
instruments to be suitably tested in the factory, and 
for air crews to receive training under quasi-flying 
conditions without actual flight. 

About the year 1923, a leading firm of aircraft- 
instrument makers installed a low-temperature cabinet 
for testing instruments at flying temperatures, but at 
SS pressure. This was cooled by a CO, 

ting plant which was an adaptation of a type 

then standard for butchers’ shops and hotels. By 
1929, instrument parts were being cleaned by jets of 
cold dry air at about 20 deg. below freezing, and packed 
in airtight containers for rustless storage without 
greasing. The need for the simulation of the pressures 
at high altitudes was emphasised by the increasing 
heights of flying, and by the stratosphere exploration 
of Professor Piccard, by personal ascent, and by Pro- 
fessor Regener’s unmanned balloons in 1931 and 1932. 
In 1932, Danish refrigerati 


in the 
pacer e fundamental 
variation of 


ing engineers, who had 
Lape equipped autoclaves for = refrigerated 
adapted that design for a training 
i for he» de airmen to create artificial strato- 
sphere or intermediate altitudes, and installed it for 
one of the countries at present under German occupa- 
tion. This was desi to accommodate four persons 
and instruments in a cylindrical airtight test chamber | o 
approximately 20 ft. long by 10 ft. diameter. Design 
requirements were to reach a vacuum of 25 in. of 
mercury simultaneously with a temperature of — 
deg. F., corresponding to an altitude of nine sailee 
(47,500 ft.), or any condition intermediate between that 
and the ambient. The designed air supply was 53 cub. ft. 
of fresh air per minute, calculated at normal atmospheric 
ure, and the vacuum pump was designed to Handle 
this quantity of air down to a vacuum of 26 in. 

The air cooler of the stratosphere chamber was in 
coil formation along one side, with a fan for secondary 
air circulation. To avoid changes of temperature and 
the deposition of condensate in the test chamber, the 
fresh air was cooled and dehumidified to the chamber 

ture in an external air cooler. The latter was 
dupheated to form a complete standby, one cooler 
Siocon while the other was . As the 
equivalent of the fresh air was conti 
from the test chamber by the vacuum pump, the 
i air 


air between the outaides of the tubes and the shell. 


required every two or three hours. The air was cooled 
at atmospheric pressure, and pressure reduction to the 
vacuum of the stratosphere chamber took place just 
before entry to it; the mercury gauge was calibrated 
to read directly in altitude. The refrigerating machine 
was a two-stage ammonia compressor, with ammonia 
cooled to vary the refrigerating capacity in con- 
unetion with the setting of the expansion valves. 
The tox lowest temperature reported in that installa- 
tion was —72 deg. F. Alternative methods of attaining 
still lower temperatures ee eee 
alternative i ts in compression machines 
the ammonia a machine. The latter had 
been resuscitated for the manufacture of dry ice, for 
which its almost complete absence of moving parts 
and ability to use waste heat rendered it particularly 
suitable ; another most useful characteristic is that it 


"Dowpeigl contol tillowed 0 0 machine of 





Seoticae Sp oie copes ane’ eae ae ae 
which results intained 


volume, rl in well-ma 
capacity at eae With suitable concen- 
nai topes dee Fe peer ee ons 
as as —150 . a practical a 
commercial design, exported for the po: 
duction of dry ice in 


now J 
a temperature of —103 deg. F. was obtained in 1933. 
The proximity of a dry-ice factory to a large auto- 
mobile engineering works in this country led, in 1934,, 
to experiments in the reversal of the age-old shrink-fit 
of the smithy; as contrasted to the heat-expansion 
of the latter, cold-contraction of metal bushes was 
substituted for press-fittings, saving not yr eee 





power, but a better bond by retaining the 
machined of the bush. This was 
followed by in into the cold behaviour of 


vestigation 
alloys, and cold treatment of parts in timed batches is 
now assisting standardised production and forming 
useful war-time outlet for refrigerator cabinets in con- 
structions that will be reflected in peace-time develop- 
ments. 
nnn seine mate for equipmente 


which, while maintaining freezing temperatures, are 
capable of producing warm or hot itions at pre- 
determined intervals. Test rooms for aircraft a 


ee ae The ideal for a global 
war is for apparatus and destemmnante tn: ba enpabie 
of equally accurate functioning in coldest winter and 
hottest summer in any one country, in rain or fog, 
snowstorm or duststorm, and to be capable of equal 
i when transferred to another country with 
wide fluctuations in weather and climate, on land or 
sea, or under the sea. All combinations of conditions 
from Arctic to tropical, and from stratospheric to sub- 
oceanic can now be conveniently obtained in test 
equipment which will accommodate, under full obser- 
vation, components or parts. Simultaneous control 
of temperature, humidity and air pressure at static or 
changing levels is now obtainable with new designs of 
equipment and new combinations of automatic con- 
trollers. One problem worthy of note and now effec- 
tively solved is the simulation of the condition which 
cihbado ond leer soapamiune, doses beae'a dood. at high 
altitude and low temperature, dives into a This 
uces what is known as a “ glazed frost candies 
1.c., a thin film of ice is fi on the surfaces of the 
equipment ; and, where this involves electrical appa- 
ratus at high potentials and frequencies, “‘ ee 
or “ flashing over” is likely to occur. This i 
can now be artificially produced by suddenly subjecting 
equipment which has been cooled to a temperature 
well below freezing point into an atm ere just above 
freezing point and at high humidity. the glazed 
frost has formed the equipment is subjected to sina 


= and tested for “tracking” or “ flashing 


"When taking psychrometric below freezing 

int, it is important to remember that the bulb may 
58 | be covered either by ice or supercooled water. The 
vapour pressure of saturated water vapour over super- 
cooled water is continuous with that over ordinary 
water, but vapour pressure over ice is lower. Relative 
humidity is the ratio, expressed as a percentage, 
between the actual and saturation pressures at 
the temperature of the dry bulb. For several years, 
American relative humidity tables for freezing tem 
ture differed from those prepared on this side of the 
Atlantic, the saturation condition for the latter 
taken as that over supercooled water and for the 
former as that over ice. In order to formulate an 
international standard, a convention was made to take 

pressure over supercooled water as a basis, 

althoagh the wet bulb in practice is costed with ice. 
The result is that, at temperatures, relative 
humidity does not reach 100 per cent. when dry bulb 
and wet bulb are the same and the dew point would 
be lower. The divergence increases with the distance 
below freezing point. 

A natural peace-time ane of modulated air 
conditioning will doubtless be catering for the safety 
and comfort of air at high altitudes (for 
'y fitted by training in the 
type of stratosphere chamber already described and by 
experience) and especially in those altitudes where 
oxygen is normally required. Just as land and sea 
travel have long ago abandoned exposure to wind and 
weather, so air travellers must not be expected to with- 
stand the effects of altitudes ; the rs’ quarters 
must have comfort conditions, ly in respect 
of atmosphere, at least equal to those of miten hotels. 
Barometric control in road travel can also be important. 
Long-distance rail travel, both in this country and in 
transcontinental systems where air conditioning is 
already applied, could be much improved by the 
and | adoption of modulated air conditioning with, dust 
filtration. Dust exclusion is a necessary corollary of air 
conditioning. 

The war-time utilisation on a vast scale of high- 
frequency apparatus for innumerable purposes will 
inevitably be reflected in peace-time research in our 
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field. The depth of penetration of high-frequency 
currents when ing along a conductor varies inversely 
with the frequency, which favours the use of tubular 
conductors for high-frequency current ; the nature of 


the surface of these conductors is im t, and air 
conditioning is essential to prevent formation of 
beads of moisture or the deposition of particles of dust. 
High-frequency induction was applied to heating early 
in the present century and appears to have been first 
used in furnaces in 1906. Industrial development did 
not, however, take place until the last war, and the 
use of the high-frequency induction furnace has kept 
pace with the demand for alloys with high melting 
points and low carbon contents. Its great advantage 
is that only the charge is heated and not the crucible, 
and, as the heat does not flow by conduction, the melt- 
ing time does not depend on temperature differences. 
This raises visions of possibilities of reversibility, or of 
some other development of high frequency which may 
now be taking place, to produce refrigeration. 

Research for manufacture would appear to offer a 
vast field for the peace-time application of this modu- 
lated air conditioning; just as the stratosphere is 
inaccessible for research by the instrument manufac- 
turer, so are potential consumers inaccessible for new 
t of wares which may find sale in many countries. 

‘or example, it may be proposed to make certain articles 
in a newly introduced plastic material, and it is natur- 
ally desired to ascertain how this material would stand 
up to climatic conditions and weather changes in 
different and widely separated localities. The real 
cause of breakdown, and remedial measures, can be 
readily ascertained only in the research laboratory. 

It is probable that a tion of heat in evaporation 
is not the only commercially practical source re- 
frigeration. There are many instances of laboratory 
curios having been developed into commercial successes 
after many of reputed incapability of ~— 
ment, their utilisation alternatively becoming possib 
often by application of methods wredleha an unrelated 
sphere of activity. All endeavours of lighti i 
are out by the humble glow-worm a still more 
so by tropical firefly ; these beetles give cold light 
without any waste heat by chemical which the 
scientist can only imitate at the cost of, it is reputed, 
around 5l. per firefly light per hour. Chemical reactions 
to freezing or cooling are similarly prohibited 
and cumbersome so far. Although the cost of the 
domestic refrigerator has come down, due to intensive 
dev nt in manufacture and popularity, while gas 
and e ic cookers have been u to some 
resemblance in initial cost, the cost of refrigerating 
equipment for air conditioning in the home is immeasur- 
ably greater than that of heating appliances, and the 
search will continue for a solution. 

War-time developments in air conditioning of ships 
are naturally of a secret nature. In some directions 
intensive moves are in progress; as is to be expected, 
comfort conditioning is largely suspended except for 
hospital ships. Improvisation is more the order of the 
day, to enable ships to be used for purposes and routes 
other than those for which they were designed. Atmo- 
sphere control, as employed for the transit of fruit and 
some meats in gas storage, must be va Fete re 


with limitations of traffic and non-availability of the 
right ships at the right time. Ozone still exercises 
holds for 


its purifying influence in preparing discharged 
new cargoes. Fan applications rather than air con- 
ditioning provide the uncensored air news afloat. The 
wider dispersal of manufacture which has brought sea- 
going orale to the attention of air-conditioning engineers 
may provide contacts with -time significance. 

Air conditioning of buildings for comfort as an end 
in itself has naturally la , but citadel buildings and 
subterranean stations, ies, and stores have pro- 
vided interesting problems in air conditioning, not only 
in temperature and humidity control, but, with private 
generating plant as a standby to mains supply, in the 
disposal of the heat extracted in refrigeration and the 
waste heat in the engine room. The solutions of these 

blems will bear fruit in the design of air conditioning 
for comfort and in places of entertainment. Black-out 
and air-raid shelter ventilation, in turn, are providing 
data which will be useful in ing air-conditioni 
plants, and the housing of chemical plant in brick build- 
ings, primarily for black-out purposes, may set the 
standard for peace-time chemical works with air con- 
ditioning. Ozone as an aid to hygiene has been exten- 
sively used to improve the working conditions in fac- 
tories and other blacked-out buildings where concentra- 
tion een ae ae Ozone is a 
simple and ily applied means of overcoming the 
atmospheric condition with less cost and constructional 
work than would be necessitated by the installation of 
an air-conditioni lant. Its use as applied to cold- 
sto work is still to the fore, particularly for land 
ins tions. Members of the Forces will retain vivid 
memories of temperatures and humidities, deemed 
unbearable, which they have successfully withstood, 


and their observations of other factors may enable them 
tu introduce new methods with success. 





PISTON TURNING WITH DIAMOND TOOLS. 
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PISTON TURNING WITH DIAMOND 
TOOLS. 


Tue employment of a diamond tool on such work 
as turning aluminium-alloy pistons in order to obtain 
a high degree of finish is not a war-time development ; 
an illustrated account of a diamond-tool lathe for this 
purpose being given, for example, in ENGINEERING, 
vol. 134, page 82 (1932). Nevertheless, it is only fairly 
recently that the practice has become more general and 
of greater importance. In view of these conditions 
investigations have been made this year by the Tool 
Technical Panel of the Diamond Die and Tool Control, 
Ministry of Supply, into certain technical aspects of 
turning and fine boring with diamond tools. It is 
hoped to publish the results of these investigations from 
time to time, the first report entitled “‘ Piston i 
and Diamond Tools ” having been issued recently. 
summary of it is given below. 

It is mentioned, in the first place, that the investiga- 
tion was made practicable by the installation of an 
instrument for measuring and recording surface finish 
in a factory in which many years’ experience in diamond 
turning were available, the reliability of the former 
method of assessing the merits of a surface by visual 
i ion having become open to doubt. The instru- 
ment referred to is the “ Talysurf,” manufactured by 
Messrs. Taylor, Taylor and Hobson, Limited, Leicester, 
and gives two readings, the average height of the undu- 
lations being shown on the dial of a meter, and their 





contour on a graph. Both dial and graph read to 





Fie. 2. Visvuatty Brinuiant SurFrace. 
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micro-inches (1 micro-inch = 0-000,001 in.). The 
sararad in A vertical direction, showing the 
lepth of the surface irregularities, may be anythi 
desired up to 40,000 times, while the T acticchan 
the horizontal direction over the surface is variable up 
to 200 times. This great difference between the two 
rent should, 4a — be borne in mind when examin- 
ing the graphs. Two microphotographs of differently 
finished so are eth cr Xt in Figs. 1 and 2, with 
their corresponding graphs, Figs. 3 and 4, below them. 
Figs. 1 and 3 are of a surface which appeared dull to 
the ve and which, therefore, might be judged from 
visual inspection to be rough. e surface of Fig. 2 
was brilliant to the eye and thus appeared to be the 
smoother of the two examples, but a compari of 
the graph Fig. 3 with Fig. 4, will show that the surface 
of the dull specimen was much smoother than that of 
the brilliant your The meter reading of the sur- 
face, Fig. 3 shows irregularities of 1-75 micro-inches 
compared with 11-5 micro-inches in Fig. 4. The spaces 
between the horizontal lines in Figs. 3 and 4 represent 
2-5 micro-inches. The superior finish of the dull sur- 
face is confirmed by the microphiotographs, which have 
a magnification of 50, the tool marks being much more 
obvious in Fig. 2 than in Fig. 1. This brief comparison 
shows the unreliable nature of visual inspection as a 
means of determining the nature of a finished surface. 
In the study of surface finish, the dial reading and the 
graph should be examined together. It will be obvious, 
of course, that the dial ing does not give any 
information as to the contour of the irregularities, but 
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only the average roughness of the surface. The contour 
of the surface is shown on the graph. 

Since the term “ straddle” is used later, it may be 
mentioned that it is employed to denote the extreme 
traverse of the stylus of the instrument; that is, the 
maximum distance in micro-inches between the top of 
the highest peak and the bottom of the lowest valley 
in the curve. It having been established that visual 
appearance cannot be accepted as a criterion of surface 
finish, a series of tests was commenced to obtain funda- 
mental information as to the characteristics of the sur- 
face finish obtained by diamond tools ; to find the effect 
of some of the main variables on the finish obtained ; to 
find out how the measurement of surface finish by an 
instrument could be applied to control and improfe pro- 
duction ; and to determine what standards of surface 
finish could be applied to production in the factory 
concerned. A low average dial reading was aimed at, 
pm a not containing sharp peaks were considered 

irable and, provided these two characteristics were 
satisfactory, it was decided that a mirror finish was 
preferable to a mat finish. The machines used for the 
tests are normally running on production work and no 
alteration or adjustment was made on them prior to 
the tests. Four lathes, of three different makes, were 
used. One of the lathes was manufactured by Messrs. 

ant Symons and Company, Northumberland Park, 
London, N.17, and the other two were of Continental 
make. The desirable features for a lathe using diamond 
tools will be enumerated later. 

As regards the conduct of the tests, some explora- 
tory cuts were first taken on pistons for aircraft engines, 
these pistons being mainly of wrought aluminium 
alloy RR.59. Four different types of tool were used. 
The contours of the cutting points of these tools 
are shown in Figs. 5 to 8. The tool shown in Fig. 5 
was used in Group 1 of the tests. This tool 
a radial tip, different radii, ranging from 0-015 in. 
to 10 in. being tested. These extremes are illustrated 
in Fig. 5, the smallest being superimposed on the 


of widths of from 0-01 in. to 0-09 in. was tested, 
tool having a width of approximately 0-02 in. giving 








the best results. This was the type of tool used for 
Group 2 of the tests. The tool shown in Fig. 7 was 
used for Group 3. It will be noticed that the sharp 
corners of the flat face are bevelled off, an alteration 
which improved the results. A similar improvement 
was obtained with a tool of the Group 4 contour shown 
in Fig. 8. In this, radii replaced the bevels, an altera- 
tion which resulted in the tool being less susceptible 
to small departures from strict parallelism the 
cutting edge with the work surface. All the tools 
were made with ball-ended shanks to fit into a standard 
holder. 

After the results of the exploratory cuts had been 
assessed, four production runs were made, 100 pistons 
being turned on each run. The results are shown in 
Table I and in Fig. 9. The first and second runs were 
made using tools of Group 2 (Fig. 6) with a cutting 
edge 0-02 in. wide. For the third and fourth runs 
Group 4 (Fig. 8) tools were used, in which the —_— 
edge was also, virtually, 0-02 in. wide. The first an 
third runs were made on one ee of piston and the 
second and fourth runs on a different type ; the alloy, 
however, was the same throughout. It will be noticed 
from Table I that the finish on the 100th piston showed 
an improvement as regards depth in the second run, 
the straddle in this run being also decreased. In the 
other three runs the finish had deteriorated somewhat 
though it was still satisfactory. The straddle in- 
creased in the first and fourth runs and decreased in 
the third run. In order to give some idea of the 
contours obtained in the four runs, a portion of a 
typical graph for each of them is given in Fig. 9, the 
curves being correlated to the table by reference letters. 
No scales are given but it may be noted that, whereas in 
Figs. 3 and 4 the full width of the graph paper is shown, 
in Fig. 9 only a quarter is given to economise space. 
In each case, the magnification was 40,000 times for 
the depth and 200 times in the horizontal direction. 

In order to assess the validity of the widely-held 
theory that diamond turning should be carried out at 
the maximum possible speed, investigations with dif- 
ferent spindle speeds were made. The tests indicated 
that for each machine and set-up there is a definite 
critical speed at which unsteadiness or vibration sets in. 


This vibration period is determined by the inherent 
characteristics of the machine and those of the work and - 
fixture. It is likely to vary between machines of the 
same make and ; for instance, two ai 
identical lathes could be correctly run at 1,400 r.p.m. 
and 1,600 r.p.m., respectively, when operating on one 
type of aluminium piston, but a change to another type 
of piston, involving also a change of fixture, necessitated 
reduction of the speeds to 1,000 r.p.m. and 1,200 r.p.m., 
respectively. It was found that at, or above, the 
critical speed both the surface dial readings and the 
visual finish deteriorated. As a matter of interest, 
in order to determine the effect of very low speeds, a 
cut was taken with the automatic feed engaged and 
the lathe spindle rotated by hand at a speed of about 
90 r.p.m. This gave an average reading of 2 micro- 











inches. Feeds between 0-009 in. and 0-0048 in. 
per spindle revolution were experimented with. No 
Taste I, 
Finish on Ist Piston | Finish on 100th Piston. 
R A i A “— 
un. verage verage 
dial Straddle dial’ Straddle | Fig. 9. 
Micro-in.| Reading | Micro-in. 
Micro-in. Micro-in. 
ist 1-5 20 2-75 22 (a) 
2nd 2-5 20 1-5 17-5 (d) 
3rd 1-125 20 1°5 16 {3 
4th 1-5 15 1-75 20 ( 




















deterioration in surface finish resulted from the employ ~ 
ment of the coarsest of these two extreme feeds when 
the tools were correctly set. Feeds of 0-0014 in. to 
0-0035 in. per spindle revolution are being used on pro- 
duction. The depth of cut must always be reasonably 
light in order to avoid fracture of the diamond tools. 
Tests were made by taking cuts ranging between 
0-001 in. and 0-006 in. There was no appreciable 
difference in the surface finish between these limits. 
Cuts of from 0-001 in. to 0-003 in. are being taken on 
production work. 

The effects of differences in the cutting lubricant were 
investigated, using lubricating oil, soluble cutting oil, 
paraffin, air-blast and dirty oil, but these changes had 
no noticeable effect on the surface finish. In produc- 
tion work just sufficient soluble oil is used to keep the 
tool edge free from any tendency to accumulate fine 
particles of metal. Correct setting of the tool is im- 
portant and with a faceted diamond tool the aim of 
the tool setter should be to set the diamond to run 
with the cutting facet as nearly parallel to the sur- 
face of the work as is possible in order to produce 
the desired result. If possible, the diamond should 
be set by optical means, but where this is not avail- 
able, the following method of setting by eye may 
be adopted. The cutting facet should be set on, 
or but slightly above, the work centre and, as just 
pointed out, as nearly as possible parallel with the 
surface of the work. An experimental cut will then 
show in which direction the setting is faulty by the 
manner in which the cut widens out, a check being 
made by drawing the finger with and against the direc- 
tion of the feed. The “feel”’ should be the same in 
either direction. If, after setting the facet parallel 
with the work, the finish is still below i nts, 
the effect of altering the height of the tool should be 
tried. If the machine and the tool itself are in the 
right condition the results depend only upon the care 
and patience of the setter. In the absence of any 
instrument for measuring surface roughness, two simple 
tests may prove of service. If the machined surface 
be rubbed with thin paper, such as cigarette paper 
a poor surface will produce a thin whistling sound 
while a brilliant surface with a low micro-inch i 
will give practically no sound. A stethoscope fit 
at the applicator end with half of a ping-pong ball may 
also be employed. .The edge of the cup-shaped dia- 
phragm thus formed, on being drawn lightly across 
the machined surface, will produce a definite sound, 
the volume of which will give a good idea of the quality 
of the surface. 
Some of the general results of the tests may now be 
summarised. It is not claimed that all the recom- 
mendations are new, some being based on previous 
experience though that experience has been confirmed 
by the tests. It is evident that if a surface finish within 
a few micro-inches of absolute smoothness is desired, 
the tool must be lapped to the same degree of perfection, 
This lapping is a matter for the tool manufacturer. 
The closest co-operation between the tool manufacturer 
and the user is essential in order to obtain the desired 
results. A tool with a perfectly polished cutting edge 
is essential; no fault in the cutting edge should be ap- 
parent under a ification of 100 diameters. Care 
and patience is needed in setting the tools which should 


be on, or only slightly above, the centre of the work and 
if a tool with a facet edge be used, the facet should be 
set parallel to the work. The machines should be 
properly mounted and every possible step taken to 
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eliminate vibration. A rly-mounted spindle is 
essential. In the light of previous experience in 
which the results described above were obtained: were 
free from vibration ; the spindles were precision lapped 
and were mounted in properly-fitted plain bearings 
with accurate endwise location; the driving motors 
were mounted independently; transmission was by 
endless belt with the minimum of tension but without 
slip; and there was a minimum of gearing. The 
cutting speeds should be below the natural vibration 
speed determined by the assembly of machine, fixture 
and work. The feed and depth of cut should be kept 
within the limits previously mentioned and some form 
of cutting lubricant should be used in order to keep 
the outting edge of the tool free from swarf. The 
swarf on leaving the tool should have asmooth silky feel. 

By —_ of the tests show that there is no insuper- 
able difficulty in obtaining initially, and maintaining 
thereafter, a high surface finish in diamond turning 
aluminium pistons of the particular alloy, RR 59, dealt 
with. In one test it was found possible to produce a 
diamond-turned surface having an average dial reading 
of only 1 micro-inch. After a detailed study of the 
results it was decided to introduce standards of surface 
finish on production in the factory in which the tests 
were carried out. Limits of average dial reading of 
3 micro-inches and straddle of 25 micro-inches were 
selected and it is stated that, so far, no difficulty has 
been experienced in keeping within them. Some of 
the tools used in the production runs have now been 
in continual operation for three months without the 
finish of the work exceeding the limits laid down. It is 
definitely stated that the results as set out above should 
not be accepted unconditionally since there is still a 
wide field awaiting exploration. The work is continuing 
and it is hoped that further results will be available for 
publication from time to time. The Ministry of Supply 
desires to record its appreciation of the co-operation of 
Messrs. Wellworthy Piston Rings, Limited, and Messrs. 
British Precision Diamond Tools, Limited, and of the 
— of the personnel who carried out and recorded 
the tests. 





CALENDAR.—We have received an attractive monthly 
tear-off calendar from Messrs. British Pigirons, Limited, 
“ Little Court,” Pyrford Common, Woking, Surrey. 
Copies are obtainable on application to the firm, enclosing 
& minimum sum of id. to comply with Paper Control 
Order No. 48. 


Works WELFARE Exursrrion.—In view of the influx 
of new employees unfamiliar with works routine, Messrs. 
The Chloride Electrical Storage Company, Limited, Man- 
chester, recently held an Industrial Health Exhibition at 
their works. The exhibition was not open to the public 
but a private view indicated that it was likely to benefit 
workers in the electrical battery industry. One of the 
exhibits showed a drop in the incidence of cases of 
lead poisoning from 100 in 1924 to 5 im 1937, with 
further decreases subsequently. The graph was accom- 
panied by posters, photographs, etc., emphasising the 
Precautions that all workers, and especially recruits, 
must take to avoid lead poisoning. The exhibits were 
not, however, confined to this specific malady, but pro- 
vided, in a practical way, instruction on the conditions 
conducing to good general health. There were, for 
instance, sections on orthopedic and dental troubles, 
on first-aid, infection, blood transfusion, etc., and even 


of the care of children. In this respect the example set |: 


by Messrs. The Chloride Electrical Storage Company 
might be commended to other firms in different industries. 
The exhibition was arranged by Messrs. Harris and Shel- 
don, Limited, 27, Berkeley-square, London, W.1. 





SHIPYARD WELDING EQUIPMENT PRECAUTIONS.—The 
Directorate of Industrial Electrical Equipment, Machine 
Tool Control, Ministry of Supply, has issued a statement 
on the safety precautions necessary when using alter- 
nating current equipment in shipyards. Care is 
essential as the equipment is “live” and the possible 
damage from faulty insulation is rather greater than with 
direct current. Modern high-speed alternating-current 
welding technique necéssitates an open-circuit voltage of 
100. Attention to the protective measures laid down in 
British Standard Specification No. 1071-1943 is strongly 
recommended. Unless proper earthing arrangements are 
made, it is possible for large masses of steelwork to become 
“ live ’ in shipbuilding. Such arrangements are described 
in the specification and are additional to the recom- 
mendations already in existence for avoiding unnecessary 
exposure to “live” metal. Admiralty practice dis- 


approves of taking voltages over 100 on to any part 
of the ship structure. Where it is essential that the 
transformer should be placed on board, special precau- 
tions, such as the circulating-current method of earth 


INSTITUTION ELECTIONS. 

INSTITUTION OF MECHANICAL ENGINEERS. 
Associate Member.—Henry Hans Allen, London, 
N.W.8; Sydney Ball, Johannesburg; Albert Walter 
Barnes, London, S.E.18; Friedrich Beuthner, Dipl. 
Ing-. _* E.C.4; Henry Mason Bibby, M.Eng. 
(L’ ) ive 1; Lieut. (E.) Sydney Francis 
William Blackall, R.N.. Devonport ; Captain Thomas 
Wood Bresse, I.E.M.E., Army H.Q., India; Alexis 
Michael Panther Brookes, B.A. (Cantab.), Teddington, 
Middx.; Douglas Harlow Coombs, B.Sc. (Lond.), 
London, S.W.6; Arthur Braybrook Cooper, B.Sc. 
(Eng.): (Lond.), Twickenham, Middx.; Owen Wallace 
Croucher, Farnborough, Hants.; Anthony Travers 
Darbishire, B.Eng. (L’pool), Liverpool; John Charles 
Edwards, B.A. (Cantab.), Studley, Worcs.; Frederick 
Daniel Fenn, London, S.E.11; Mark Fisher, Coventry ; 
John Edward Pringle Forder, Wolverhampton; Karl 
Otto Forrer, Ipswich, Queensland; Major William 
Denis Gannon, R.E.M.E., B.Sc. (B’ham), Harrow-on- 
the-Hill, Middx.; Richard Anson Harris, Leeds; 
Stanley Ralph Hollway, Liverpool; Victor Irving 
Holmes, Ruislip, Middx.; Charles Edward Hurt, 
Surbiton; Arthur Edward Hutson, Luton; Arthur 
Porter Jesshope, Stoke-on-Trent ; Victor Perey Lash- 

wood, Croydon ; Thomas Sydney Lines, Rugby. 


InsTrITUTION OF ELEcTRICAL ENGINEERS. 


Graduate to Associate Member—Lieut. Leo Edwin 
Maddams, R.N.V.R., Gosport; Ramnath Yeshwant 
Mankame, London, S.W.1; Frederick Raymond W. K. 
Mansell, B.Se. (Eng.), Alexandria; Lieut. Arnold 
Bennett Metcalfe, R.N.V.R., Troon, Ayrshire; Eastall 
Mills, London, W.5; Charles William Mott, Altrinc- 
ham, Cheshire; fF./Lieut. Norman James Neil, 
R.A.F.V.R., Manchester ; Robert Newborough, 
Grimsby; Henry Nicholson, B.Sc., Middlesbrough ; 
John ald Noble, Gateshead; Kenneth Orchard, 
Weymouth; Peter Digby Osborn, B.Sc. (Eng.), 
Nettlebed, Oxfordshire ; Edward Parkin, 
Bexley, Kent; Cyril Horace Parnell, B.Eng., Shef- 
field; William Paterson, B.Sc., Glasgow; Gerald 
Arthur Peacock, Port Sunlight; Howard Raymond 
Pearce, B.Sc. Tech., Altrincham, Cheshire; Horace 
Seymour Powell, Edgware, Middx.; Eric Francis 
Price, Farnborough, Hants.; Bernard Charles Pyle, 
Sheffield ; Captain Gordon John H. Ramsay, R.E.M.E., 
Topeliffe, Yorks.; Henry Randall, B.Sc., Birming- 
ham; Arthur Raven, B.Sc., Manchester; Alexander 
| Broom Reid, Carlisle; T./Lieut.-Col. Lutley Rhys- 
Jones, R.E.M.E., Bushey Heath, Herts.; William 
Eric Richardson, Hove; John Leslie Robinson, 
Chelmsford ; Thomas Towers Ronald, Matlock ; Henry 
Ernest Ruddock, B.Sc., Crail, Eire; William Hope 
Ryan, Staines, Middx.; Eric Arthur Sims, Gateshead ; 
Kennett Oldham Smith, London, E.18; John Exton 
Steel, M.A., Harrogate; Liéut. Herbert 
Taylor, B.Sc. (Eng.), R.N.V.R., Penarth; Robert 
Roy H. Taylor, B.Sc., London, 8.W.17; Captain 
Geoffrey Heaton Thorns, R.A.O.C., M.E.F.; Michael 
Dent Tooley, B.Sc., Colchester; F./O. Ronald Twee- 
dale, Gibraltar; Eric Hugh Vaughan, B.Sc., Lianelly ; 
Alan Mackenzie Wallis, B.Sc. (Eng.), London, W.1; 
Dias de Silva Weerasena, Colombo; James Welford, 
London, W.5; Robert Henry Wheat, Harrogate ; Allan 
McGillivray Whyte, Barrow-in-Furness; Denis Wil- 
liams, Chester; William Basil Williams, B.A., Bath ; 
James Edward Winskill, Stanmore, Middx.; Clement 
Bruce Wooster, Maldon, Essex ; Stanley Horace Wray, 
Dover. 

Student to Associate Member.—Peter Leslie Cutting, 
Hayes, Middx.; Ronald Howard, Sutton. 
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United States Geological Survey. Water-Supply Paper 
No. 887. Methods for Determining Permeability of 
Water-Bearing Materials, with Special Reference to Dis- 
charging-Well Methods. By L. K. WENZEL. With a 
Section on Direct Laboratory Methods and a Bibliography 
on Permeability and Laminar Flow. By V. C. FisHen. 


Washington: Superintendent of Documents. [Price 
60 cents.) 
Department of Scientific and Industrial Research. Forest 


Products Research Laboratory. Leaflet No. 31. Foreign 
Timbera—No. 3. Notes on Parana Pine (Araucaria 
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and Industrial Research. 
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British Columbia Department of Mines. Annual Report 
of the Minister of Mines of the Province of British Colum- 
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continuity protection, must be employed to the satisfac- 
tion of H.M. Senior Electrical Inspector of Factories, 
Ministry of Labour and National Service. ' 


B.C.: The Chief Inspector of Mines, British Columbia 
Department of Mines. 


PERSONAL. 


Mr. E. A. CLEWER, B.Sc. (Eng.), M.I.Mech.E., 
F.R.S.A., has retired from the position of Head of the 
Engineering Department, Doncaster Technical College, 
after ocoupying it for 25 years. 

Mr. H. H. Merretr has been elected chairman of 
North’s Navigation Collieries (1889), Limited, in succes- 
sion to the late Mr. W. M. LLEWELLYN. 

Mr. F. T. Dyer, A.M.I.Mech.E., has been appointed 
works manager of the plough and implement factory of 
Messrs. Ransomes, Sims and Jefferies, Limited. 

Sm WILLIAM CROsSTHWAITE has been re-elected chair- 
man of the Tees Conservancy Commission. 

Dr. H. L. Hastecrave, M.A., M.Sc. (Eng.), Wh.Sc., 
M.1.Mech.E., A.M.1.E.E., has taken up the position of 
Principal of the Barnsley Mining and Technical College. 

Mr. R. Patrison, B.Sc., A.C.G.1.,Wh.Sc.,A.M.1.Mech.E., 
has taken up the post of Head of the Engineering Depart- 
ment of the South-East Essex Technical College. 

Mr. RosertT Rosertson, M.Inst.C.E., M.I.Mech.E., 
M.1.Gas E., M.1.Chem.E., general manager of the Bristol 
Gas Company, has been appointed a direct of the 
company. 

Mr. M. L. Yates, M.I.Mech.E., Head of the School of 
Ce , Leicester College of Technology, has been 
awarded the degree of Ph.D. by the University of Man- 
chester. 

Mr. A. G. E. Briees and Mr. H. H. Burton have 
been appointed direct of Messrs. English Steel Cor- 
poration, Limited. Mr. Briggs is a special director and 
sales manager of the firm and Mr. Burton, who is also a 
special director, is chief metallurgist of the company ; 
both are directors of The Darlington Forge, Limited. 
At the beginning of the war the services of Mr. Briggs 
were loaned to the Ministry of Supply and he is now 
Deputy Controller of Iron and Steel Supplies. 

Mr. J. 8. Bucwanan C.B.E., F.R.Ae.S., chairman of 
the Aircraft Supply Board, has been appointed Assistant 
Chief Executive at the Ministry of Aircraft Production. 

Mr. LEONARD Morrrz has been appointed a director 
of Messrs. British Timken, Limited. He has been a 
director of Messrs. Fischer Bearings Company, Limited, 
for some years, and since Messrs. British Timken acquired 
control, has been works director. 

Mr. J. R. Fiercuer, acting district locomotive super- 
intendent, London and North Eastern Railway, Sunder- 
land, has been appointed district locomotive super- 
intendent, Burntisland, Fife. 

The address of the London office of Messrs. FERRANTI, 
Loarrep, electrical engineers, has been changed to 36, 
Kingsway, W.C.2. The telephone number remains un- 
altered : TEMple Bar 6666. 

Sm A. H. Roy Feppen, M.B.E., D.Sc., F.R.Ae.S., has 
accepted the invitation of the Council of the Royal 
Aeronautical Society to deliver the 32nd Wilbur Wright 
Memorial Lecture in May, 1944. The subject of the 
lect will be d in due course. 

Mr. H. R. Humpnreys, M.I.N.A., who was an appren- 
tice in the works of Messrs. Cammel] Laird and Company, 
Limited, Birkenhead, from 1910 until 1915, has been 
appointed assistant managing director and given a seat 
on the board of directors. 




















CoaL-TaR Propucts Prices OrpeR.—The Minister 
of Fuel and Power has issued the Coal-Tar Products 
Prices Order, 1943 (S.R. & O. 1943, No. 1528). The 
new Order revokes that issued in 1942 and the main 
alterations are set out in an explanatory note printed 
with the Order, copies of which are obtainable from 
H.M. Stationery Office, York House, Kingsway, London, 
Ww..2. 





HIGH-FREQUENCY HEATING IN PLYWOOD MANUFAC- 
TURE: ERRATA.—Messrs. Aero Research, Limited, Dux- 
ford, point out two quantitative slips in their Technical 
Bulletin No. 6, of which an abridgement was given in 
ENGINEERING of August 6, 1943. Referring to this 
abridgement, the phrase “‘ three million times,”” page 116, 
column 2, line 9, should read “ 300,000 times,” and 
“F = 515 volts per cm.,” on the same page, column 3, 
line 19, should read “‘ F = 163 volts per cm.” 





ADDRESS ON GRovuP CONTROL CHARTS.—At a meeting 
of the Manchester Statistical Society, to be held at the 
College of Technology, Sackville-street, Manchester, at 
3 p.m., on Saturday, December 18, Mr. J. R. Womersley, 
Head of the Ministry of Supply Advisory Service on 
Statistical Method and Quality Control, will give an 
address on “ Group Control Charts.” All persons in- 
terested, and particularly those concerned with pro- 
duction engineering, are ‘nvited to attend and to con- 
tribute to the discussion. The offices of the Society are 





at 38, Mosley-street, Manchester. 
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NOTES FROM THE NORTH. 
GiaseGow, Wednesday. 


Scottish Steel Trade.—Steelmakers are making special 
efforts to produce large tonnages befope.the New: Year 
stoppage for repairs and overhauls interferes with pro- 
duction. Plates and sections are still in heavy demand 
from the shipbuilding and aircraft industries, and 
structural engineers are taking large quantities of light 
plates and sheets. Supplies of light serap are now so 
plentiful that the local collection of domestic scrap is 
to cease. The demand for heavy scrap, however, is far 
in excess of available supplies. The current prices are 
as follows :—Boiler plates, 171. 12s. 6d.; ship plates, 
161. 3s.; sections, 151. 8s.; medium plates, § in. and 
thicker, rolled in sheet mills, 211. 15s.; black-steel 
sheets, No. 24 gauge, 221. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 261. 2s. 6d.; all per ton, for 
home delivery. 

Malleable-Iron Trade.—There is no notable featare in 
the malleable-iron trade and the prices, whith are 
unaltered, ate as follows :—Crown bars, 151. 12s. 6d. ; 
No. 3 bars, 131. 128. 6d.; No. 4 bars, 131. 17s. 6d., and 
re-rolied steel bars, 177. 15s.; all per ton, for home 
delivery. 


Scottish Pig-Iron Trade.—Business in the Scottish 
pig-iron trade continues brisk, but hematite is stil) in 
short supply. Market quotations are as follows :— 
Hematite, 61. 18s. 6d. per ton; basic iron, 61. 0s. 6d. per 
ton, both delivered at the steelworks; foundry iron, 
No. 1, 61. 58. 6d. per ton; and No. 3, 61. 3s. per ton, 
both on trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Production programmes have been 
completed for the quarter, and efforts are being directed 
to the completion of specific jobs before the Christmas 
holidays. There is no spare capacity in the Siemens 
acid open-hearth plants and the basic steel furnaces. 
High-speed and other types of alloy steels, required for 
the engineering industry, are being absorbed extensively, 
and the recent increase in the demand for the higher 
qualities of alloy steels is being maintained. Supplies 
of pig-iron and ferro-alloys are sufficient for requirements, 
and there is an increasing demand for iron and steel 
scrap as the national stocks are smaller than they were 
& year ago. Demands for coal-mining machinery and 
repair parts are increasing and there are complaints 
among trade-union leaders that mechanical equipment 
in the South Yorkshire coalfield is below the level of 
requirements. Makers of wire ropes continue very busy, 
and have heavy orders in hand. Wire rods are in strong 
demand, soft basic being 171. 7s. 6d. and hard basic, 
211. 2s. 6d., per ton. Finished iron continues active, 
preduction being much below demand. South York- 
shire Crown bars are quoted at 15/1. 12s. 6d. per ton. A 
noteworthy change in the tool and saw trades has taken 
place by the disposal of the old family business of Joseph 
Tyzack and Son, Limited, to the associated firms of 
Isaac Nash and Sons, Limited, of Wollaston Mills, Stour- 
bridge, and Isaac Nash (Belbroughton), Limited. The 
Sheffield business was founded in 1837 by Joseph Tyzack, 
to whom is due the credit of first making steel trowels for 
plasterers to supersede the old wooden float. The sur- 
viving members of the family to take an active part in 
the business are Miss Minnie Tyzack and Miss Rose 
Tyzack who have decided to retire from their positions 
as joint managing directors. Mr. Tom Gaunt has been 
general manager since 1918 and for some few years 
has been a director. He joins the reconstituted board 
with representatives of the purchasing concern—Messrs. 
C. F. N. Boulton, W. C. I. Boulton and Peter Boulton. 


South Yorkshire Coal Trade.—The coal position is not 
satisfactory. As one dispute is settled another arises, 
and for the present maximum production is impossible 
in South Yorkshire. The direction of supplies ensures 
that essential users get all the coal they require, but there 
is not much reserve production to allocate for stocking. 
Efforts are being made to increase reserves so that any 
interruption of transport in the winter may not seriously 
incommode manufacturers. QOuterop coal is in good 
supply, and continues to supplement supplies of pit coal 
for the industrial ‘and household markets. Best washed 
smalls are in strong demand and in short supply, while 
rough and nutty slacks are quickly taken up. Coking 
coal is in strong request. Washed fines continue to be 
used for firing Lancashire boilers. 





FUEL LUNCHEON CLUB.—The next meeting of members 
of the Fuel Luncheon Club will take place at the Con- 
naught Rooms, Great Queen-street, Kingsway, London, 
W.C.2, at 12.40 for 1.10 p.m., on Thursday, December 16. 
The after-luncheon address will be given by Mr. Leslie 
O’Connor, Director of Coke, Ministry of Fuel and Power, 
and his subject will be “‘ Coke in War-Time.” 


NOTES FROM THE SOUTH-WEST. 

CaRDIFF, Wednesday. 
The Welsh Coal Trade.—There was no reduction in the 
demand on the Welsh steam-coal market during the past 
week. Buyers, both in the home and foreign trades, 
were anxious to enter into heavy contract commitments, 
but supplies, particularly of the more favoured descrip- 
tions, were not easy to arrange for some months to come. 
As a rule, collieries were engaged almost to full capacity 
in fulfilling orders already on their books from the 
essential users in the inland market. A steady export 


which supplies of some of the better grades of coal were 
released. Otherwise, only the lowest qualities were 
available for shipment. Neutral buyers, notably those 
in Spain and Portugal, were willing to take these poor 
qualities and a moderate business was arranged, but the 
tonnage position was still hampering operations. The 
large descriptions were well placed with forward business 
and were very firm. The sized classes were in strong 
demand and, as supplies were difficult to secure over a 
long period ahead, the tone was strong. Bituminous 
smalls were scarce and commanded full prices, and the 
best dry steam snialls were active. Tlie inferior dry 
steam smalls were offered in excess of requirements and 
were dull. 

Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that the improvement in the demand for tin-plates and 
substitutes, for home consumption, has continued. 
Business in steel sheets is active, but as manufacturers’ 
books are congested, orders for new business are not 
easily placed. The demand for iron and steel scrap is 
stronger but supplies of the heavier and better qualities 
are still somewhat short. Prices of iron and steel com- 
modities are as follows :—Standard quality coke tin- 
plates, per box of 108 Ib., containing 112 plates, measur- 
ing 20 in. by 14 in., 29s. 9d., f.o.r., at makers’ works for 
home consumption and 30s. 9d., f.o.b., for export. Tin- 
plate carrying heavier coatings, 30s. and 30s. 44d. per 
box, f.o.r., for home consumption. Galvanised corru- 
gated steel sheets, No. 24 gauge, in bundles, 261. 2s. 6d., 
and steel-sheet and tin-plate bars, 12/. 2s. 6d., all per ton 
and delivered. Welsh hematite pig iron, 61. 14s., and Welsh 
basic pig iron, 61. 0s. 6d., both per ton delivered and both 
subject to a rebate of 5s. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—Irop and steel producers generally 
are fulfilling their obligations to provide material for work 
of national importance but conditions are not conducive 
to extensive market transactions. Bookings necessitate 
the maintenance of maximum outputs to deal with the 
delivery claims of priority: buyers. Sales include sub- 
stantial contracts for supplies during next quarter and, 
in some cases, for more distant dates. Native raw 
materials are abundant, and imports of foreign ore con- 
tinue to improve. Pig iron, with the exception of 
hematite, is in ample supply. The distribution of scrap 
is improving and deliveries of semi-finished iron and steel 
and finished commodities are well maintained. 

Foundry Iron.—Sellers of foundry pig are able to meet 
consumers’ requirements ; some light founders are taking 
smaller deliveries than formerly and stocks are increasing 
slightly. The local make, however, is still meagre. 

Hematite, Refined, and Low-Phosphorus Iron.—The 
situation in the hematite branch of trade is somewhat 
easier and is like to improve still further, but there is 
little likelihood that the rationing of authorised consumers 
will be discontinued. Careful control of distribution and 
considerable use of substitutes are still necessary. There 
is no shortage of refined iron and the increased make of 
low- and di ph us grades is adequate for 
the current demand. 

Manufactured Iron and Steel.—The production of semi- 
finished iron and steel is being maintained at a high level 
and is almost sufficient for requirements but still larger 
deliveries of steel semies to the re-rolling mills would be 
welcome. The producers of special steels have responded 
satisfactorily to the demand for larger supplies for the 
aircraft factories. Finished-iron manufacturers have 
substantial contracts for heavy work and moderate book- 
ings for the lighter descriptions of material. Makers of 
heavy joists can accept orders for near delivery, but 
producers of other classes of finished steel are extensively 
sold. Plarits are running’at full capacity in arder to 
cope with the demand for light sectional material, ship, 
tank, boiler and armour plates and sheets. There is 
steady demand for pit props and colliery roofings and 
any parcels of railway requisites available are promptly 
taken up. 

Scrap.—Large quantities of iron and steel scrap are 
passing into use. Deliveries have increased, but thé 
demand for good heavy grades for steelworks and 
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foundry use has not been met completely. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

Norta oF ENGLAND INSTITUTE OF MINING AND 
MeEcHANICAL EnGINEERS.—Saturday, December 11, 2 
p.m., Neville Hall, Neweastle-upon-Tyne. ‘‘ Memoran- 
dum on ‘ Sealing-Off Fires Underground,’ ”’ for discussion. 

INSTITUTE OF TRANSPORT.— Metropolitan Graduate ani 
Student Society: Saturday, December 11, 2.15 p.m., In- 
stitution of Electrical Engineers, Savoy-place, Victoria 
embankment, W.C.2. “ Organising the Road Transport 
Industry,” by Mr. C. F. Klapper. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, December 11, 2.15 p.m., 2, Savoy-hill, W.C.2. 
Lecture: “ Converting and Rectifying Plant Problems,” 
by Mr. A. M. Browne. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Students’ Section: Saturday, December 11, 
2.30 p.m., Engineers’ Club, Manchester. “‘ Static Elec- 
tricity,” by Mr. R. Oliver. North Midland Centre: Tues- 
day, December 14, 6 p.m., Great Northern Hotel, Leeds. 
“ Standardisation of Singie-Circuit Overhead Lines up 
to 33-kV in Great Britain,” by Messrs. H. Willott-Taylor 
and K. L. May. London Students’ Section: Wednesday, 
December 15, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. “Electrical Transmission of Sound,” by Mr. 
K. J. Easton. 

JuNIoR INSTITUTION OF ENGINEERS.—Midland Sec- 
tion: Saturday, December 11, 2.30 p.m., James Watt 
Memorial Institute, Birmingham. “ The Synchrophone 
as an Aid to Post-War Training,” by Mr. N. Sandor. 
Sheffield Section: Friday, December 17, 6.30 p.m., 198, 
West-street. ‘“‘ Petrol Engines,” by Mr. H. E. Cooper. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Bristol Branch : 
Saturday, Decémber 11, 3 p.m., Grand Hotel, Bristol. 
“Light Alloys versus Ferrous Founding,” by Mr. J, 
Roston. Kast Midlands Branch : Saturday, December 11, 
3 p.m., Technical College, Derby. ‘“‘ Cupola Theory and 
Centrol,” by Mr. R. C. Tucker. Scottish Branch: Satur- 
day, December 11, 3 p.m., Royal Technical College, 
Glasgow. Short Paper Competition. West Riding of 
Yorkshire Branch: Saturday, December 11, 6.30 p.m., 
Technical College, Bradford. “ Foundry Problems,” by 
Mr. H. Balme. 

INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section: Saturday, December 11, 3.30 p.m., 
Storey’s-gate, St. James’s Park, 8S.W.1. “‘ Hydraulic 
Operation of Machine Tools,” by Mr. Fritz Pistol. Scot- 
tish Graduates’ Section: Tuesday, December 14, 6.15 p.m., 
Royal Technical College, Glasgow. Joint Meeting with 
the Scottish Centre, INSTITUTION OF ELECTRICAL ENGI- 
NEERS. “ Engineering Economics,” by Sir Frank Gill. 
Midland Branch: Thursday, December 16, 1 p.m; 
Grand Hotel, Birmingham. Presidential Address, by 
Professor F. C. Lea. Institution : Friday, December 17, 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
General Meeting. . (i) “‘ Inspection Efficiency,’”’ by Messrs. 
J. C. Edwards and W. A. Bennett. (ii) “‘ Application of 
Statistical Methods to the Control of Industrial Costs,’’ by 
.Mr. N. R. Neal. (iii) “ Sampling Schemes for Qualitative 
Inspection,” by Mr. A. W. Swan. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, December 12, 3 p.m., 12, 
Hobart-place, S.W.1. ‘“‘ The Two-Stroke Diesel Engine.” 

INSTITUTE OF FUEL.—Monday, December 13, 5.15 p.m., 
Central Station Hotel, Newcastle-upon-Tyne. “‘ Work of 
the Fuel Research Board,” by Dr. A. Parker. Wednes- 
day, December 15, 2.30 p.m., James. Watt Memorial 
Institute, Birmingham. ‘“‘ Low-Grade Fuels for Steam 
Raising,”’ by Mr. J. S. Jones. 

DerBy SocreTy OF ENGINEERS.—Monday, Decem- 
ber” 13, 6.30 p.m., School of Arts, Green-lane, Derby. 
“Modern Machine Mining,” by Prof. P. L. Collinson. 

TRON AND STEEL INSTITUTE.—Monday, December 13, 
6.30 p.m., Cleveland Scientific and Technical Institute, 
Middlesbrough. ‘“‘ Use of Basic-Lined Ladles,” by Mr. 
N. L. Evans. 

RoyaL Socrery or ArtTs.—Tuesday, December 14, 
1.45 p.m., John Adam-street, W.C.2. “ Competitive 
Rubber Plants,” by Mr. G. Martin. 

INSTITUTION OF OHEMICAL ENGINEERS.—Tuesday, 
December 14, 2.30-p.m., Geological Society, Burlington 
House, W.1. “ Petroleum as a Base Material for the 
Chemical Industry,” by Mr. J. G..C. Boot. 

INSTITUTION OF CIVIL ENGINEERS.—Road Engineering 
Division: Tuesday; December 14, 5 p.m., Great George- 


street, S.W.1. “The Alcan Highway,” by Lt.-Col. 
S. A. McMillion. 
LIVERPOOL ENGINEERING Soocrery.—Wednesday, 


December 15, 6 p.m., Municipal Annex, Dale-street, 
Liverpool. *“ Blowing and Pressure Charging’ Diese 
Engines,” by Mr. P. Jackson. 

NEWCOMEN Socrety.—Thursday, December 16, 2.30 
p.m., James Watt Memorial Institute, Birmingham. 
(i) “ The Black Country Iron Trade,” by Mr. W. K. V. 
Gale. (ii) “ Galvanised and Corrugated Sheet Metal,” 





by Dr. H. W. Dickinson. 
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LONDON. 
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The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
3 & 3%, 
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ADVERTISEMENT RATES. 


The for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
eee es is six shillings for the first four lines 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra 
ia le. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averaged 
six words. When an advertisement measures an inch 
Siooupuny ol Gillon’ 188. per inch. Payment must 

for single advertisements, other- 
wise  ieestiieh tiamet be quasectanhe Terms for 
displayed advertisements on the wrapper and on the 
inside pages ma: be chinined on, anpiaation. The 
pages are 12 in. and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity. but cannot 


be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 
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Bank, Limited, Charing 


fae ae ie me 


“The National Provincial 
payable at Bedford Street, 


BEDFORD STREET,}| 


CONTENTS. 
PAGE 
The Indicating of Engine Fuel-Injection AED 


7. | CR at 2) tre . 461 
Young’s Modulus for Carbon Brushes... 464 
Air-Conditioning Developments ................... 465 
Piston Turning with Diamond Tools —_ ) 466 
Institution Elections. dus 468 


Books Received . 

Personal 

Notes from the North — 

Notes from South Yorkshire 


Notes from the South-West 469 
Notes from Cleveland and the Northern Counties 469 
Notices of Meetings ....... x2 469 


Higher Technical Education. 

Electricity Distribution 

WOO 5cssnscbeectnscdcinnncoscraib he gaah seat hsatateninibs 

Letters. to the Editor. — eering Plastics. Bri- 
tish Trade with South America. The Efficiencies 
of Gas Turbines (Iilus.) 

Obituary.—Mr. C. G. Stileman. Mr. A. Home- 
je. A he TS 

Engineering Education and =e in a Small 
Community .... 

Labour Notes 

Ignitron Control 
(1llus.) 

Chain Cables (Jllus.) 

“ Eworvgerino ” Patent Record (lus. BX 


ENGINEERING 


FRIDAY, DECEMBER 10, 1943. 


No. 4065. 


474 
474 


475 

476 

for erin Machines 
476 

477 
480 











Vou. 156. 








HIGHER TECHNICAL 
EDUCATION. 


Ir was to be expected that the commentary on 
the Government’s White Paper on Zducational 
Reconstruction (Cmd. 6458), issued by the Council 
of the Institution of Mechanical Engineers in Septem- 
ber and discussed editorially on page 191, ante, would 
not be the only criticism of its kind to be offered by 
those concerned with the provision and nature of 
technical education in the higher grades, in view of 
the very brief and inadequate reference to this 
branch of education that was included in the 36 
pages of the White Paper. That reference, it will be 
remembered, went little beyond the bare statement 
that ‘although the development of technical and 
adult education is not included among the matters 
to be dealt with in the first four-year plan, some 
allowance has been made for preliminary expenditure 
in respect of technical education,” the additional 
amounts to be allocated to this purpose ranging 
from zero in the first year after the “ appointed 
day" when the new reforms were to come into 
operation to no more than 300,0001. in the fifth 
year. Thereafter, it must be admitted, the rate of 
increase proposed was much more rapid, but this 
could hardly be regarded as compensation for the 
almost negligible provision in the earlier years. 

The views then expressed by the Council of the 
Institution of Mechanical Engineers are strongly 
supported by the statement on “‘ Higher Technical 
Education ’’ which has been submitted to the Board 
of Education by the Council of the City and Guilds 
of London Institute, and by the memorandum by 
the chairman of that Council, Professor R. 8. 
Hutton, M.A., D.Sc., which accompanied it. The 
comments in the statement are grouped in 16 
sections, and we do not propose to reprint the 
whole of them, at length ; but the principal obser- 
vations may be outlined. The Council of the Insti- 
tite are in agreement with the view that the needs 
of industrial rehabilitation and progress require 
the provision by the State of facilities’ for a much 
larger number of students at the universities or at 
colleges of technology of university rank, to be 
established by the State, and regard it as important 
that, in the technological colleges, “a broad basic 
education in science and other subjects should 
receive first consideration, so that they can rank 
educationally as high as universities.”" These colleges 
should be distributed so as to link with the specialised 
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branches of industry associated with different dis- 





tricts, and their individual provision for advanced 
and post-graduate study and research should be 
planned accordingly. Existing institutions which 
might be suitable for “ upgrading ”’ to this standard 
should confine their curricula to higher-grade 
education and research, so as to maintain the 
teaching staff and students at the required level. 

At the universities, the Council hold—and this is 
an expression of belief which is likely to be widely 
shared—care should be taken that neither the 
institution nor the individual is deprived of “ free- 
dom to undertake the most abstruse studies and 
research ’’; though it is considered that all students 
should be given the opportunity to broaden their 
outlook by contact with industry before or during 
the university course, without being compelled to 
do so.. Men who. have intimate knowledge and 
first-hand experience of industry should be recruited 
for the teaching staffs of the colleges and universities. 
This, the Council add, “ will inevitably call for a 
new scale of salaries.” 

The next recommendation is one which has been 
suggested in these columns more than once in recent 
years. It is that, “‘ to avoid any undue ‘ inbreeding ’ 
in the universities,” inter-university exchanges of 
students and staff should be encouraged ; not only 
within this country, but with other universities 
overseas. At one time, it is pointed out, practically 
all German university students studied at two or 
three universities before graduating, and it was 
usual for British graduates in science (and in other 
branches) to go to a German or French university 
if they wished to continue their studies.’ “‘ Now- 
adays,” the Council observe, “the attraction of 
the Ph.D. degree frequently keeps students for six 
or more years continuously at a single university.” 
In conjunction with this. recommendation may be 
considered another, namely, that there should be 
a closer linking of the universities and higher-grade 
technical colleges with research associations and with 
Government and industrial research departments. 
It is probable, in our own view, that this will follow 
in any event, as a natural consequence of the 
collaboration which war needs have brought about ; 
but whereas, under war conditions, this collaboration 
has been largely of a local character, it would appear 
that the development contemplated in the Council’s 
statement is something rather more complete. 

Such collaboration, it is felt by the City and 
Guilds Council, should possess three principal 
advantages. In the first place, the educational 
institutions could be more fully provided with the 
more expensive forms of equipment, both on their 
own premises and outside, and this equipment could 
be more extensively used. Secondly, the improved 
liaison with industry should facilitate and encourage 
the industrial employment of students from the 
educational institutions; a belief which, it is 
reasonable to suppose, is not unconnected with the 
favourable results shown by the Vacation Appren- 
ticeship Scheme operating in the City and Guilds 
Institute, and referred to on a number of occasions 
in Enornzerinc. Thirdly, it is thought that the 
State would be encouraged to undertake the “long- 
range and fundamental research which is so essen- 
tial for our industries . . . instead of paying 
tribute to other. countries by importing, or utilising 
under royalty, their discoveries and inventions.” 
This tendency to take licences from foreign firms 
and inventors was much in evidence during the 
decade following the 1914-18 war, although many 
prominent engineers spoke and wrote strongly 
against the practice and stressed the adverse effect 
that it was bound to have upon British initiative. 

After referring in general terms to the principles 
which should guide the. of new technical 
colleges, and the undesirability of “ blindly copying 
any American or Continental model,” the statement 
passes to a subject which has not been given in the 
past the attention that it deserves, namely, the 
dissemination of information regarding technical 
and university education in other countries. ‘“‘ At 
present,” the Council comment, “we are almost 
entirely dependent on what is learnt from visits by 
private individuals, . . . There is no reason why 
foreign experience in this field should not be re- 
viewed by the Board [of Education]. Where can 








we find, for example, particulars of the ‘ M.I.T.,’ 
‘Cal. Tech.,’ Harvard post-graduate School of 
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Business Administration, and other outstanding 
American and Continental and, now especially, 
Russian examples of higher education?’ They 
might have added that the more general availability 
of knowledge of this kind might prove to be a power- 
ful incentive towards the “ inter-university circula- 
tion of students and research workers” which they 
had recommended in an earlier paragraph. 

Professor Hutton, in his memorandum, has per- 
formed a useful service by selecting some of the main 
points from the various reports by professional 
institutions, inspired by or in anticipation of the 
White Paper, and setting them down as a general 
indication, as he says, of “‘ what has been done in 
this educational stocktaking ” which is the necessary 
preliminary to post-war industrial rehabilitation and 

Several of these reports, in addition to 
that of the Institution of Mechanical Engineers, 
have been the subject of references in our columns, 
and, in any case, the originals are too lengthy to be 
summarised in a paragraph; all that Professor 
Hutton has done is to pick out a few of the most 
important details. The Institution of Civil Engi- 
neers, for example, draw attention to the fact that 
the normal output of engineering graduates is 
about 800 a year from 16 universities, London and 
Cambridge providing 52 per cent. of these; but 
they comment that “there would appear to be a 
certain deficiency in the treatment of the applica- 
tion of engineering science to engineering practice ” 
in the university courses and that “ the facilities for 
technical education in this country have lagged 
behind those existing in many other countries, where 
industrial activities are comparatively new-born.” 

The Institution of Electrical Engineers make the 
significant recommendation that “ university engi- 
neering schools should cease to treat all students as 
potential high-grade scientific and technical workers. 
os It is the duty of the universities to equip 
men for leadership and not merely to impart 
advanced technical and scientific knowledge.” 
They also recommend that “ training in the use of 
libraries, which is so seldom included in the educa- 
tional curriculum,” should be given some promi- 
nence, and emphasise that “one of the most 
important of the teachers’ tasks is to help the 
student to acquire the habit of searching for inform- 
ation for himself as and when the need arises ”— 
a point which will be endorsed by those members 
of the editorial staffs of technical periodicals who 
have to deal with inquiries of this kind. The 
ability to find information quickly can be a valu- 
able asset, especially if it is information regard- 
ing developments which are still too recent to have 
found their way into text-books. 

The Institute of Physics report, to which Professor 
Hatton also refers, included a number of comments 
by individual scientists, many of which he quotes. 
Sir Lawrence Bragg, for example, declared cate- 
gorically that “‘ the training of physicists is literally 
too academic, which is a big handicap to men going 
into industry " ; Professor J. A. Crowther, evidently 
thinking along parallel lines, recommended that 
physicists should be specially trained for industry ; 
and Sir Alfred Egerton considered that “It is 
between the laboratory and the production stage 
that the set-up in Great Britain on the technical 
side does show weakness.” Professor Hutton 
adds some rather illuminating comments of his 
own on the attitude towards technical education in 
Germany ; in which, he observes, there was a marked 
change after the Franco-Prussian war of 1870, and 
a still more wholesale “ modernisation” along 
scientific lines after the 1914-18 war. He adds 
point to these remarks by an interesting com- 
parison between the directorates of leading German 
firms at different periods, as given in various jubilee 
publications. It will be notiged, he says, that 
whereas, half a century ago, perhaps one of the 
directors held a university degree, 25 years ago 
half of the directors were graduates, and, more 
recently, whole directorates are found to consist of 
men with degrees. Undoubtedly, corresponding 
changes could be traced in the management of 
British firms, though perhaps not quite to the same 
extent, on an average, throughout the industry ; 
but there is little question that contacts between the 
universities and industry will need to be closer in 
the future. 








ELECTRICITY DISTRIBU- 
TION. 


THERE would appear to be a wide measure of 
agreement that some type of organisation of the 
distribution side of the electricity supply industry 
is desirable. The system of control over generation 
or main transmission, as exercised by the Central 
Electricity Board, is generally accepted as satis- 
factory, except possibly by extreme advocates of 
nationalisation, but even many of those who 
believe in private enterprise admit that the existence 
of 578 authorised undertakers has resulted in wide 
variations in the conditions of supply in various 
parts of the country and that some form of co- 
ordination would be of benefit. It is possible that 
had the war not intervened, distribution would 
already have been organised on a nation-wide basis. 
In the House of Commons on March 3, 1937, the 
Minister of Transport said: ‘‘ His Majesty’s Govern- 
ment have decided to adopt in principle, subject 
to certain modifications in detail, the reeommenda- 
tions of the McGowan Committee for a reorganisa- 
tion of electricity supply.” That no action followed 
this statement may be attributed to the disturbed 
international situation at that time, and the pre- 
occupation of Ministers with questions of defence, 
but as late as May 3, 1939, the Minister of Transport 
said: “ the reorganisation of electricity distribution 
is regarded as a matter of major importance.” 

The present Cabinet is not the Cabinet on whose 
behalf these statements were made, and the post-war 
Cabinet may be yet another, but it may be taken 
as reasonably certain that this question of elec- 
tricity distribution will figure among the early 


legislative activities of peace. Although the post- | proced 


war Cabinet will probably not feel itself in any way 
committed by anything that was said in 1937, it is 
likely that the McGowan Report will exercise 
considerable weight in the drawing up of any 
proposals submitted to Parliament. Although 
possibly more committees have been appointed to 
investigate one or other aspect of the electric supply 
industry than in connection with any other subject, 
the McGowan Committee was the only one specifi- 
cally concerned with the question of distribution. 
It was appointed in July, 1935, and reported in 
May, 1936. The committee was a strong one and 
its conclusions embody the results of the most 
authoritative inquiry which has yet been made 
into the subject. 

In any national scheme for the co-ordination of 
electricity distribution, it may be taken as essential 
that some system of distribution areas should be 
delimited. Control from one central point would 
be wasteful and almost unworkable. Even the 
Central Electricity Board dealing with generation 
and transmission, which administratively are simpler 
matters than distribution, has found it necessary 
to divide the country into regions. Not a great 
many distribution areas would be necessary, as 
for efficiency they should be of reasonable size. 
Even non-technical people now realise that elec- 
tricity supply is not a small-scale industry. 

Even those who favour nationalisation envisage 
some form of regional boards, of a public character, 
which would purchase and operate all undertakings 
in their particular areas. This scheme was examined 
by the McGowan Committee, which came to the 
conclusion that it would “ result in a serious and 
unnecessary dislocation of the supply industry.” 
The financial arrangements required would be of 
great complexity and might result in the new 
authorities being burdened with undue capital 
charges. Most company supply undertakings are 
already liable to have any portion of their distri- 
bution area which lies inside the boundaries of a 
municipal authority, purchased by that authority, 
with a resultant “splitting up of comprehensive 
undertakings,” as the McGowan Report termed it. 
No doubt financial terms for the purchase of com- 
pany undertakings before the end of their franchise 
might be worked out, but the power companies 
would be difficult to deal with, as they have rights 
in perpetuity. 

The financial difficulties no doubt, might be 
overcome, but that would not be a good reason for 
adopting a scheme which would result in “ serious 








and unnecessary dislocation of the supply industry.”’ 
There will be enough unavoidable serious disloca- 
tions waiting to be put right after the war without 
unnecessarily adding to the quantity. The matter 
is not one affecting only company undertakers ; 
many of the large distribution systems belong to 
local authorities, and no doubt the Incorporated 
Municipal Electrical Association will express its 
considered opinion on the subject in due course. In 
the meantime, the Incorporated Association of 
Electric Power Companies has published a cogent 
memorandum examining the whole question. A 
brief summary of the contents of this document 
was given on page 453 of our last week’s issue. 

It is suggested that distribution districts should 
be delimited by the Electricity Commissioners, who 
should appoint a Scheme Committee foreach. These 
would consist of representatives of authorised under- 
takers in the district. The committees would pre- 
pare draft schemes for the co-ordination of supply in 
the districts for submission to the Electricity Com- 
missioners, who, with powers of modification, would 
pass them on to the Minister of Fuel and Power for 
confirmation. The schemes would be subject to 
approval by Parliament. .The undertakers covered 
by the schemes would be under an obligation to 
carry out the standardisation of systems and voltages 
within a period to be determined by the Electricity 
Conimiissioners, who would be expected to pay due 
regard to the burden of levies on industry and post- 
war financial circumstances. 

An essential feature of this scheme is that the 
smaller independent undertakers, municipal or com- 
pany, should be purchased and combined with 
larger authorities, in order to reduce the present 
unwieldly number. There is nothing new in this 
ure ; it has been in operation for many years. 
When the McGowan Committee reported, in March, 
1934, there were 635 authorised undertakers. In 
March, 1940, there were 578, and the number would 
probably have been smaller but for war conditions. 
A matter of equal importance is that large systems 
should not be frittered away piecemeal by the pur- 
chase of sections of their supply districts by local 
authorities in whose areas they may happen to be, 
and it is proposed that legislation should be passed 
to suspend the exercise of the present right of 
purchase, although voluntary acquisition or amal- 
gamation should not be prevented. This proposal 
will no doubt arouse opposition in some municipal 
and other circles, but it is clear that it is an essential 
step towards any proper organisation of supply dis- 
tricts on the scale which is necessary for efficiency. 
This was recognised by the McGowan Committee, 
which laid down as one of the “ essential features 
of any scheme of reo isatign " that “* compre- 
hensive undertakings ”’ sh t be split up “ in 
consequence of the exercise of rights of purchase by 
individual local authorities.” 

This right-of-purchase policy had its origin at a 
time when the potentialities of electricity supply 
were not generally understood. It was naturally 
never favoured by private enterprise, and was intro- 
duced in the supposed interests of local government. 
It may be hoped, however, that modern develop- 
ments have by now convinced an important propor- 
tion of local authorities and their adherents that 
ratepayers and industry are not likely to be better 
served by a small municipal system than by a large 
organisation with a more variable type of load on 
its mains, and which can generate on a really large 
scale. The memorandum of the Incorporated Asso- 
ciation of Electric Power Companies makes reference 
to the latest form in which this right of purchase idea 
has made its appearance. The McGowan report 
recommended that any scheme of reorganisation of 
distribution “should make provision for the possi- 
bility of ultimate public ownership of all under- 

ings” and suggested 50 years’ tenure by the 
“ consolidated undertakings of the retained Power 
Companies.” Fifty years is a reasonably long 
period, but, as the memorandum points out, it is 
doubtful ‘‘ whether either technicians or politicians 
can foresee what type of control would best fit the 
national needs 50 years hence.” The electric light- 
ing Act of 1882 imposed a severe check on the 
development of the electricity supply industry. It 
would be unfortunate if the same type of mistake 
were made again. 
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Proposep SCHOOL OF AERONAUTICAL SCIENCE. 


In the House of Commons, on December 1, the 
Minister of Aircraft Production was asked by Mr. 
F. G. Bowles (Nuneaton) whether the Aeronautical 
Research Committee had made any report regarding 
the possibility of founding a school of aeronautical 
science. Sir Stafford Cripps replied that the Com- 
mittee had made a report, the main recommenda- 
tions of which had been approved in principle by 
the Government. With the agreement of his 
colleagues, therefore, he had appointed an inter- 
departmental committee, under the chairmanship 
of Sir Roy Fedden, to prepare and submit detailed 
proposals for the establishment of a School of 
Aeronautical Science within the general framework 
of those recommendations. In response to a further 
request by Mr. Bowles, the Minister quoted the 
exact terms of reference of the Committee: “* To 
prepare and submit to the Mmnister of Aircraft 
Production detailed proposals for the establishment 
of a school of aeronautical science within the general 
framework of the recommendations of the Aero- 
nautical Research Committee in their report of 
10th August to the Minister.” A doubt, which 
probably was not peculiar to himself, was expressed 
by Mr. O. E. Simmonds (Duddesdon, Birmingham), 
who inquired whether the Minister could assure 
the House “ that this will be a real practical school 
of aeronautical engineering, and not an academic 
hothouse?” Sir Stafford replied, in the best 
Parliamentary tradition, if somewhat redundantly, 
that he was “sure that the Chairman of the Com- 
mittee will certainly bear that in mind.” This, 
so far, is the most that can be said regarding the 
official response to repeated urgings, in Parliament 
and from outside, that some positive action should 
be taken to ensure that this country, after the war, 
shall be in the forefront of technical progress in 
aeronautics, and not merely a producer of what 
may be termed, in commercial parlance, a “good 
merchantable brand ’’ of dependable, but relatively 
undistinguished, aircraft. The importance of ample 
resources for research in this field, directed by men 
of the highest scientific attainments and originality 
of mind, was strongly emphasised by Group Captain 
J.*A. C. Wright other Members of Parliament 
during the debate on civil aviation which took place 
in the House of Commons on June 1, and the House 
of Lords has not ignored the subject when discussing 
the future of air transport; but, reading between 
the lines of the Minister’s rather meagre revelation, 
it appears just a little doubtful whether the depend- 
ence of future British air status on the technical 
quality of British aircraft, as distinct from their 
quantity and mere airworthiness, is realised even 
yet in the high places where the scale of the pro- 
posed school is being determined. We have no 
doubts regarding Sir Roy Fedden’s views on this 
matter; but it may be that others, who have not 
his advantage of having studied America’s aero- 
nautical research facilities at first hand, still fail 
to appreciate that the end of the war should be 
the time for an intensification of pioneer air research, 
and not merely the expansion of instructional 
facilities which the Minister's words rather imply. 

Tue British Coat Urttisation RESEARCH 

ASSOCIATION. 


The completion of five years’ operation of the 
British Coal Utilisation Research Association has 
afforded an occasion for a review of the develop- 
ment and work of the Association since its founda- 
tion on April 23, 1938, and we have received recently 
from the Association a copy of a brochure in which 
the story of its inception and subsequent activities 
is summarised, It had its origin in the Coal Utilisa- 
tion Council, which was formed in 1932, jointly by 
the coal producers and distributors, “‘ to promote 
the better use of British coal.’’ Collaboration with 
the Combustion Appliance Makers’ Association led, 
in 1936, to the establishment of a research depart- 
ment, under the directorship of Mr. J. G. Bennett, 
with financial assistance from the coal industry. 
In July, 1937, proposals were put before the 


Mining Association of Great Britain for an_ in- 
crease in expenditure from 5,000/. to 20,0001. a 





year, and for the formation of a permanent organi- 
sation to form part of the State-aided system of 
industrial research associations. This proposal was 
advanced further at the conference of the Com- 
bustion Appliance Makers’ Association, held in 
London in 1937, when the suggestion was made to 
spend up to 500,0001. a year on research} and at 
the Third National Coal Convention, held in Harro- 
gate in October of the same year, when a definite 
scheme was put forward for the establishment of the 
Research Association which, in the following April, 
was set up as the now familiar “ B.C.U.R.A.,” with 
Mr. J. G. Bennett as its first Director. With the 
financial assistance of the Department of Scientific 
and Industrial Research, which eventually offered a 
grant of up to 50,0001. a year; of the Mining 
Association of Great Britain, which, on behalf of 
the coal owners, expressed its willingness to contri- 
bute a levy of 0-1d. a ton on output, representing 
80,0001. to 100,0007. a year; and of the coal distri- 
butors and other industrial interests, the new 
Association was able, by the beginning of 1943, to 
plan ahead on the basis of an assured 1,000,000/., 
to be spent on coal research during the next five 
years. The original research station in Rickett- 
street, West Brompton, was soon outgrown and 
new premises were acquired at Coombe Springs, 
Kingston, and elsewhere ; while arrangements are 
being made to concentrate the post-war activities of 
the Association on a site of 20 acres near Leather- 
head. While the war interrupted many of the 
investigations undertaken, and brought to an end 
a programme of research in which the Association 
was co-operating with the Fuel Research Station at 
Greenwich, it also afforded opportunities for a 
number of new developments, more especially in 
connection with producer-gas for vehicles, stoves 
for air-raid shelters (of which more than 100,000, 
to designs devised by the Association’s staff, have 
been installed in shelters), and new forms of open 
grate. One of the most recent researches, still 
proceeding, is that into the ultra-fine structure of 
coals, which was the subject of a two-day con 
ference held at the Royal Institution in Jum 
of this year. 


Lasour RECRUITMENT FOR THE CoaL MINEs. 


The problem of the continued wastage of the 
labour force necessary to maintain coal output has 
been referred to many times in these columns since 
the threat of a national coal shortage became acute. 
It is now to be attacked from a new angle, according 
to a statement made in the House of Commons on 
December 2 by Mr. Ernest Bevin, the Minister of 
Labour and National Service ; in future, a selection 
will be made by ballot, from among men who are due 
to be called up for service in the armed Forces, and 
the men so selected will be directed to work in the 
mines. In announcing this decision, Mr. Bevin 
reminded the House that, on October 12, the Minis- 
ter of Fuel and Power stated that it would be 
necessary to call up men for the coal mines in the 
same way as for the Services. The method to be 
adopted would be that of making a draw, from time 
to time, of one or more of the figures from 0 to 9 
and those men whose National Service Registration 
Certificate numbers happened to end with the figure 
or figures thus drawn by ballot would be transferred 
to coal mining. Exclusion from the ballot would 
be restricted to three classes, namely, men accepted 
for flying duties in the Royal Air Force or the Fleet 
Air Arm, men accepted as artificers in submarines, 
and men “in a short list of highly skilled occupa- 
tions who are called up only for certain Service 
trades and are not even accepted as volunteers for 
coal mining.” Men selected for coal mining who had 
had no previous experience of the industry would 
be given four weeks’ preliminary training, both in 
classes and in underground practice, at special train- 
ing centres organised by the Ministry of Labour in 
consultation with the Ministry of Fuel and Power. 
They would then be directed to working collieries 
for employment where (subject to special conditions 

in South Wales) they would be given further training 
for a fortnight before being employed below ground ; 
and, for at least four weeks after starting regular 
underground work, they would be under the super- 
vision of an experienced miner. There would be 
similar supervision whenever they changed from one 





class of work to another. Except in South Wales, 
they would not go to work at the coal face before 
they had at least four months’ underground experi- 
ence. In res to a question, the Minister stated 
that the of men that it was desired to trans- 
fer in this way, to the end of the current “ coal year 
(which, he believed, ended on April 30, 1944) would 
be 30,000. The announcement aroused considerable 
criticism in the House, and would appear to suffer 
from several obvious disadvantages ; though it has 
been also that tie influx into the mines of 
a considerable number of young men whose educa- 
tional background is above the average of former 
recruits to the industry, may prove, in the end, to 
be of permanent benefit to the whole art and practice 
of coal-mining. It is certain that it will cause much 
heart-burning among the young men whose minds 
were set on Service careers. 


Fourure CommerciaL Ark TRANSPORT IN THE 
Untrep States. 


Mr. William A. M. Burden, special aviation 
assistant to the United States Secretary of Com- 
merce, has expressed the opinion that 500,000 air- 
craft are expected to be in use in the United States 
by 1950. He asked for the immediate planning of 
airports to handle the air cargo and passenger 
services of the future, and visualised hundreds of 
new towns springing up within air-communication 
distance of large cities, and helicopter bus and taxi 
services. He estimated that 441,000 private ma- 
chines, 50,000 military aircraft, and 9,000 transport 
planes might be using the American air routes 
within the next decade, and that American aircraft, 
ten years hence, would be carrying 20 million pas- 

a year—five times the number carried in 
1941. New York airports might have to handle 
17,300 passengers a day; Chicago, 11,000; Wash- 
ington, 8,700; and Cleveland, 5,500. With air 
freight services ing comparably and with 
private flying developing on a rapid and vast scale, 
he considered that large communities would need 
many airports, with supporting surface communi- 
cations to ensure rapid access to the industrial and 
business centres. ong large cities which, Mr. 
Burden said, had too restricted ai » he listed 
New York, Chicago, Philadelphia, Detroit, Los 
Angeles, Baltimore, St. Louis, Boston, Pittsburgh, 
and Washington. Of the eleven largest cities in the 
United States, he excepted only Cleveland, with its 
1,000-acre airport 12 miles from the heart of the 
city. Meanwhile, new cargo aircraft have been 
placed in the coast-to-coast service by United Air 
Lines, between New York on the Atlantic Coast and 
California on the West Coast. These new machines, 
said to be the only ones of their type in commercial 
service, carry about three tons of cargo, compared 
with the average of 1,400 lb. that can be transported 
by the combination passenger-cargo air liners used 
in the past by the company. Unlike the regular 
machines used in cargo service, these have no pas- 
senger furnishings, and are fitted with a reinforced 
plywood floor, plywood sides, steel-screened win- 
dows, and cargo bins. The new service is expected 
to aid materially in providing additional space for 
the record volume of war-time mail and express now 
transported by air in the United States. 





HvuLt AND District CENTRE, INSTITUTE OF TRANS- 
PorT.—The area of the newly-formed Hull and Disir ct 
Centre of the Institute of Transport has been provisionally 
fixed as that bounded by a line joining Hornsea, Drif- 
field, Goole, Scunthorpe and Grimsby. 





TELECOMMUNICATION ENGINEERING AND MANUFAC- 
TURING ASSOCIATION.—The Telecommunication Engin- 
eering and Manufacturing Association has been formed to 
promote the interests of the industry, to maintain the 
highest possible standard of tel tion equip- 
ment, and to facilitate, whenever required, collaboration 
with Government Departments on matters of national 
concern. It is pointed out that the tel ti 
industry, which has been in existence for upwards of 
50 years, has a sound claim to a thoroughly repre- 
sentative trade association of its own. The chairman of 
the Council is Mr. T. G. Spencer, of Messrs. Standard 
Telegrams and Cables, Limited, and the vice-chairman, 
Mr. T. A. Eades, of Automatic Telephone and Electric 
Company, Limited. The secretary is Mr. H. E. Powell- 
J ones, and the offices are at Aldine House, 10-13, Bedford- 
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street, Strand, London, W.C.2. (Tele. TEMple Bar 6824.) 
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LETTERS TO THE EDITOR. 


ENGINEERING PLASTICS. 


To tHe Eprror or ENGINEERING. 

Sm,—yYour article on “ Engineering Plastics,” 
on page 431, ante, presents a well-balanced review of 
the situation, and while it gives plastics credit for 
the particular properties they have, it certainly 
should enable your readers to envisage the new 
materials in their true perspective. There is one 
point, however, which I think might have received 
a little more stress, and that is the possibility that 
plastics will ultimately find their major role in 
combination with other materials of construction. 
In this country particularly, we have been obsessed 
in the past with the “all or none ” attitude in the 
utilisation of plastics. From the start, Germany 
and America went out to use plastics just where 
they could be applied most advantageously. This 
aspect of the application of plastics is likely to be 
stressed by the recent development of the Cycleweld 
process by the Chrysler Corporation in America, in 
which a plastic bonding agent is used to unite 
materials of very dissimilar characteristics, so that 
by suitable selection a constructional material having 
the desired properties can be built up. 

I think there is a great need to put the true facts 
before engineering users at the present time. The 
plastics industry has endeavoured to do this, but, 
unfortunately, it has produced the reverse effect in 
many instances, so that many outsiders have come 
to think that this change in attitude has been 
actuated rather by a desire on the part of the 
industry to conserve these materials for its own 
particular applications. 

Yours truly, 
V. E. Yarsiey. 

85, The Green, 

Ewell, Surrey. 
November 30, 1943. 





BRITISH TRADE WITH SOUTH 
AMERICA. 


To THe Eprror or ENGINEeERine. 


Sm,—Several important articles and letters on 
the subject of post-war trade with South America 
have appeared recently in ENGINEERING, all stressing 
the vital necessity of increasing British participation 
beyond the point reached before the war. 

Having worked in Argentina and Uruguay for 
a considerable time, I have had some experience of 
the requirements of the engineering industry in 
those countries, and it seems to me that this is a 
case in which one of the fundamental conditions 
necessary for success in foreign markets must be 
fulfilled if our object is to be attained. This condi- 
tion, which is so ably brought out by Professor E. H. 
Carr in his recent book, Conditions of Peace, is that 
the requirements of the various foreign markets 
must be the subject of expert study on the spot, 
and that our manufacturers must lay themselves 
out to supply these markets with the exact goods 
which they require, and not, as in the past, expect 
them to conform to British standards or to accept 
the nearest British standard size. To take iron and 
steel products as an example, metric sizes are almost 
universally uséd and specified in Argentina, and, 
with few exceptions, all the products made in the 
country are in metric sizes. There may not appear 
to be much difference between a 10-in. I beam and 
one of 250 mm., but such small differences partly 
account for the large share of the structural steel 
trade which Germany enjoyed before the war. 
Although willing and anxious to call for British 
goods when drawing up specifications, I was myself 
often foreed to specify goods of German origin in 
order to conform to the accepted practice of local 
industry. To supply the customer with exactly 
what he wants and not what you want him to have 
may appear self-evident sense, but I can say from 
experience that it was often lost sight of in the 
past. To compete-with Germany in the arts of 


peace is every bit as difficult as it is proving 
to defeat her in war, and it will call for similar 





efforts on the part of the people of this country if 
we are to obtain the large share of the South Ameri- 
can export trade which our economy demands. 
Yours faithfully, 
Ronatp Unwin, A.M.I.Mech.E. 
Ingleholme Croft, 
Eccleston Park, 
Prescot, Lancs. 
November 30, 1943. 





THE EFFICIENCIES OF GAS 
TURBINES. 


To THe Eprror or ENGINEERING. 


Sir,—On page 403 of your issue of November 19, 
Dr. 8. J. Davies states that the calculations in con- 
nection with combustion turbines would be enor- 
mously facilitated if charts of total energy and tem- 
perature were available for air and combustion gases 
of various compositions. May I draw your atten- 
tion to the fact that such charts are available and 
are well known to Continental internal-combustion 
engineers, if not very widely so in this country? In 
the section on gas turbines in the 6th publication 
of die Dampf- und Gasturbinen, by Professor A. 
Stodola (Julius Springer, Berlin, 1922), a full descrip- 
tion of a graphical method is given, together with 
the necessary temperature/entropy charts. There 
is an English translation of this volume by Lowen- 
stein, published by the McGraw Hill Book Company, 
New York. The elegance of Professor Stodola’s 
method lies in the fact that variations in specific 
heat with elevated temperatures are fully taken 





care of. Means are also provided for variations in 
the composition of the gases and the difference 
between these and atmospheric air. By the graphi- 
cal method ‘described the whole tedious calculations 
on internal-combustion engines and turbines may be 
reduced literally to a few minutes work by a prac- 
tised operator. These charts are in general use on 
the Continent, being used in internal-combustion 
engine design offices, in the same way as the Mollier 
chart is used by steam-turbine engineers. 

To compare efficiencies of various internal-com- 
bustion turbines and engine cycles, I would refer 
you to a paper delivered to the Institution of 
Engineers and Shipbuilders in Scotland, in March, 
1925, by Professor W. J. Goudie, wherein he des- 
cribes the possible cycles in his beautifully clear and 
concise manner, and gives a nomograph for solving 
the efficiency equations, which can be done graphic- 
ally in a few moments. I enclose herewith a repro- 
duction of one of the charts referred to. This 
nomograph solves the equation 

kEe 1 

(e—1)  Ey(k—1y 

where E, is the turbine efficiency ratio, E, the 
pump efficiency ratio, E, the overall efficiency 
positive turbine work eee * 
negative pump work 

nomograph, lay a straightedge across the given 
E, value and the intersection of the given E 
and & lines and read the value of the overall 
efficiency ratio on the E, scale. I have used Sto- 








ratio, and k = 





dola’s method of calculation for many years now, 








since I first started experimental work on the gas 
turbine some 20 years ago at Chelmsford. I soon 
found out the ease and accuracy which engine com- 
bustion problems could be dealt with by this means, 
as compared with my previous laborious and often, 
I fear, inaccurate po Seeing that the 
graphic method of calculation, using the tempera- 
ture/entropy chart, is so useful, one wonders why it 
is so neglected and why so little attention is given 
to the study of entropy for internal-combustion 
engine cycles by our technical colleges and universi- 
ties. The subject of entropy appears to be “ wropt 
in mystery” by the pundits, in a similar manner to 
the calculus. As Professor Thompson said, in effect, 
in his little book on the latter subject: Why do they 
make it so difficult ? Is it to show how clever they 
themselves are ? 

Incidentally the gas turbine, which I mentioned 
above, was a Diesel compressor unit which delivered 
the heated combustion gases to a turbine, in which 
the whole of the useful output of the combination 
was developed. The Diesel unit was used solely for 
driving the compressor and was itself highly super- 
charged (British Patent No. 214,680). A machine 
was built at Chelmsford and actually ran, though 
very inefficiently. Difficulties occurred, mostly with 
fuel injection, which was not so well understood as 
it is to-day, nor were any standardised injection 
equipments then generally available. There were 
also difficulties of a financial nature, which latter 
was the rock on which the venture perished. The 
principle employed and described in my Patent 
Specification was identical with that of a Continental 
“ power-gas ” system, which has recently received 
much publicity. My Patent therefore anticipates 
the publication of that scheme by some 20 years. 

Yours faithfully, 
C. B. M. Daz, 
Chief Engineer, Engine Division. 
Brush Electrical Engineering 
Company, Limited, 
Petters, Limited, Rugby. 
November 29, 1943. 





OBITUARY. 


MR. C. G. STILEMAN. 


It is with regret that we record the death of Mr. 
Cyril George Stileman, which occurred in London 
on December 4, after a short iliness. Mr. Stileman, 
who occupied a leading position on the staff of 
Sir Alexander Gibb and Partners and had been 
seconded to the Admiralty, as a Deputy Civil 
Engineer-in-Chief, for the duration of the war, was 
the son of Mr. Frank Stileman and was born on 
October 7, 1880. He was educated at Abbey 
School, Beckenham, and at Burney’s Naval 
Academy, Gosport, and, in 1898, became an in- 
dentured apprentice of his father. After serving 
a pupilage of 4} years, Mr. Stileman went to India 
in 1903 to take up the position of assistant engineer 
to the Bombay Port Trust. He prepared contract 
drawings, specifications and estimates for the con- 
struction of the Alexandra Dock and the Hughes 
Dry Dock, and, in 1905, was appointed assistant 
engineer in charge of works. He conducted surveys 
for the Port Trust Railway, and from 1908 until 
1912, was in charge of the construction of the 
railway and of bridges, stations and gravitation 
shunting yards. In 1912, owing to a large increase 
in the engineering work at the Port, the staff was 
augmented and Mr. Stileman was appointed to the 
new post of Executive Engineer. 

In addition to completing the construction of 
the Port Trust Railway he had charge of the re- 
clamation of 600 acres of land from the sea. This 
work involved the dredging of clay from the harbour 
bed and pumping the spoil through a 3,000 ft. 
floating and shore pipe line on to an area, enclosed 
by @ masonry wall, two miles in length. At a later 
stage, warehouses, and stores for grain, coal and 
cotton, were erected on pile foundations and rail- 
way sidings laid out. In 1918, Mr. Stileman was 
promoted to the position of Deputy Chief Engineer 
(Construction) and was given control of all new 
works undertaken by the Port Trust. In 1922, 
however, he relinquished this position for reasons 
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of health, and, after a period of recuperation, joined 
the staff of Sir Alexander Gibb and Partners. He 
was appointed representative of the firm on works 
at Arbroath and continued in their service until 
shortly after the outbreak of the present war, when, 
as stated above, he was seconded to the Admiralty 
and was appointed a Deputy Civil Engineer-in- 
Chief. Mr. Stileman was elected a member of the 
Institution of Civil Engineers in 1925. 


MR. A. HOME-MORTON. 


Mr. AnprEw Home-MorrTon, secretary of the 
Incorporated Association of Electric Power Com- 
panies, died suddenly in London, on December 5. 
He was born on July 16, 1875, and was educated at 
St. Paul’s School, London, and at King Edward VI 
School, Birmingham. From 1892 until 1898 he 
served a pupilage of six years, first with Messrs. 
Tangyes, Limited, Birmingham, and afterwards with 
his father, Mr. David Home-Morton, M.Inst.C.E., 
Glasgow. In 1902 he was appointed a partner in 
his father’s firm, and during the subsequent 20 years 
served as the responsible resident engineer on a 
number of works, including the equipment of iron- 
works for the Victoria Iron and Steel Company, 
Coatbridge ; pumping plant for the Western Dis- 
trict, Glasgow Main Drainage, and extensions to the 
works of the Metropolitan Railway Carriage and 
Wagon Company, Birmingham. In 1922 Mr. Home- 
Morton became publicity and exhibition manager to 
Messrs. Nestlé’s, Limited, and, in 1923, was made 
general manager and ing director of Messrs. 
Roche Products, Limited. From 1933 until 1936 
he was in practice as a consulting engineer and, in 
April, 1937, was appointed secretary to the Joint 
Committee of Electricity Supply Company Asso- 
ciations. In September, 1937, Mr. Home-Morton 
was made assistant secretary of the Incorporated 
Association of Electric Power Companies and in 
July, 1938, was appointed secretary of the Associa- 
tion. As a student member of the Institution of 
Civil Engineers he was awarded a Miller Prize in 
1900 and was elected an associate member in 1901 ; 
he was transferred to the class of member in 1910. 
Mr. Home-Morton waselected a member of the Insti- 
tution of Mechanical Engineers in 1910 and of the 
Institution of Electrical Engineers in 1911. 





ENGINEERING EDUCATION 
AND TRAINING IN A SMALL 
COMMUNITY. 


THE maintenance, after the war, of full employment 
and of the means to resist another war must largely 
depend upon the existence of a strong engineering 
pao ral The industry will be strong and able to 
compete successfully in the world markets if the people 
comprising it, in all grades, have been fully and pro- 
perly trained. A feature of strength of British engin- 
eering has always been the large number of firms 
engaged and the de to which work was spread. 
After the war, it is likely that more engineering will 
be carried out in small towns and communities, so that 
employees may enjoy freedom from daily travel, and 
those amenities peculiar to a rural environment. The 
question will then arise of obtaining, in such relatively 
de-centralised industry, the engineering education and 
training essential to its continued well-being.. It may 
be of interest, therefore, to describe the arrangements 
which have proved reasonably successful, immediately 
prior to and during the war, at an isolated engineering 
works requiring a high degree of technical and practical 
skill, and situated in a medium-sized country town 
with virtually no other engineering activity in the 
vicinity. The works is that of Messrs. West Air- 
craft, Limited, Yeoyil, who are designers and manu- 
facturers of aircraft, to whose m ing director, Mr. 
Eric Mensforth, we, are. indebted for the following 
particulars. 

Yeovil is a town of about 22,000 inhabitants, situ- 
ated fairly centrally in the rather sparsely populated 
English West Country; the nearest large centres of 
population, Bristol, Bath and Bournemouth, are all 
about 40 miles distant. In such a situation, it was 
clear that the future would depend upon the main- 
tenance of a steady and sufficient supply of trained 
and skilled le, and that the best way of obtaining 
this would or eteah the medium of a sound appren- 
ticeship training. Works apprenticeship schemes, 


coupled with technical education, had already reached 
a high state of organisation in large firms, 
those engaged in electrical engineering ; 
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the war, aircraft firms generally were rather backward 
in this respect, perhaps owing to their uncertain future. 
Under the Westland apprenticeship scheme, two 
main types of apprentices are trained, namely, “ trade” 
and “engineering.” Trade apprentices are selected 
from boys between the ages of 14 and 16, who are 
accepted, in the first instance, for a minimum pro- 
bationary period of three months or until they attain 
the age of 16; if, at this age; they prove to be in- 
dustrious, they are then apprenticed for five years to 
particular trades, such as sheet-metal working, fitting, 
machining, woodworking, etc. Engineering appren- 
tices are chosen from boys between the of 16 and 
18, with a secondary or public-school education, who 
have matriculated or have gained the Higher School 
Certificate. Their works training course extends over 
a minimum period of three years or until they reach 
the age of 21. The apprentice spends a set period in 
each of various departments. Suitable men from 
either grade can be expected, in due course, to fill 
technical and executive positions, and every encourage- 
ment is given to them to do this, although it is recog- 
nised that the training of first-class craftsmen is of 
equal importance. In addition to these apprentices, a 
few university graduates are given practical experience 
and training each year. a 

It is normally a condition of apprenticeship that the 
boys must attend at least three suitable technical 
classes each week at the local technical school. There 
are, however, some who, for good reasons, cannot do 
this, or who have satisfied the apprenticeship super- 
visor that they are taking a suitable correspondence 
course. These local technical classes form part of a 
comprehensive educational scheme designed to meet 
the requirements of the Institution of Mechanical 
Engineers and the Royal Atronautical Society. During 
the war, many of the classes have been held at the 
factory. The classes are so organised that, over a 
five-years’ period, the standard required by the i 
National Certificate will be reached with, in the later 
years, a i emphasis on mechanical and 
aeronautical engineering. In the first year, the sub- 
jects are mathematics, English, science and drawing. 
Mathematics, science and drawing are continued in the 
second and third years. The curriculum in the fourth 
year is similar to that in the third, but more advanced, 
and drawing is subdivided into mechanical and aero- 
nautical sections. The fifth year is devoted to mathe- 
matics, applied mechanics or aircraft engineering and, 
in general, subjects required for the Ordinary National 
Certificate. 

Normally, technical classes would be evening ones 
with a certain amount of day-time study, and the firm 
would expect to be justified, under peace-time con- 
ditions, in allowing time off for study during the day. 
Under war conditions it is difficult or impossible to get 
suitable teachers in the day time; and, with many of 
the students placed in key positions (for example in the 
tool room) to gain the maximum experience, it was 
felt that they must work as closely as possible to a 
full 47-hour week. They could not be expected, how- 
ever, to put in longer workshop hours than this and still 
undergo their technical training; therefore, arrange- 
ments were made to hold the classes in the last two 
hours of the day-shift, allowing 15 minutes for washing 
and a tea break, with the classes from 4.15 p.m. to 
6 p.m. The boys, the majority of whom will have 
started work at 7 a.m., go home at 6.10 p.m. by the 
normal day-shift transport. It was found that, even 
under these conditions, there was a tendency on the 
part of some parents to prefer that the boy should 
stay at work and earn more money; the principle of 
paying a flat rate for the time spent in classes was 
disliked and it was decided, therefore, to apply a 
simple incentive bonus scheme. Previously, the class 
fees, varying from ls. to 37s. 6d. per session, were 
refunded to students who had attended more than 
60 per cent. of the full number of classes and obtained 
a satisfactory report; this was extended into a war- 
time bonus scheme whereby, in addition, the firm paid 
to students under 21 years of age, rewards for good 
attendance, for examinations passed, and for examina- 
tions taken and not passed. This last reward is 
unusual, but it does provide an incentive to students 
of a timid disposition, who lack confidence to sit the 
examination. 

The normal pay of an apprentice, for a 47-hour 
week, begins at 15s. 1}d., for those who are 14 years of 
age and is increased as follows: at 15, 19s. 54d. a week ; 
at 16, 238. 9$d.; at 17, 288. 1gd.; at 18, 388. lld.; at 
19, 458. 5d.; and at 20, 548. Id. On attaining-the 
age of 21, he becomes eligible for the usual district 
rate of his trade. The bonuses obtainable are four in 
number, namely, a refund of class fees; a bonus for 
attendance at classes ; a bonus for punctuality at the 
classes ; and an examination bonus. At first sight, the 
system seems complicated, but we are assured that the 
boys do not find it so in practice. The total individual 
bonus payments range up to about 7/. 10s. for about 
150 hours’ attendance at classes, and the scheme has 





been successful in maintaining interest and attendance 


in difficult circumstances, when education might readily 
have deteriorated. 

In a small community, a major difficulty is that of 
obtaining teachers. At Yeovil, over 90 per cent. of the 
teachers are volunteers from the firm’s staff, who have 
shown a high sense of civic duty in und ing this 
extra work on of heavy war-time technical and 
executive tasks. y are paid by the County educa- 
tional authorities at the normal rates of from 5s. to 
9s. per hour. In addition to the scheme outlined for 
engineering apprentices, classes on a similar basis, 
including the payment of a bonus for attendance and 
examination results, etc., have been provided for girls, 
in English, typing, shorthand and book-keeping. These 
classes would be expected to interest the employees of 
the town’s other, but necessarily smaller, industries ; 
there is, however, a tendency to apathy and this is a 
matter requiring constant following up by the leading 
citizens of any small town, Some adult classes have 
been held outside working hours—for women in drafting 
and the ing of drawings, and for men in jig and 
tool design and sheet-metal work. 

The education of the apprentice requires more than 
his practical training in works and his theoretical 
training in the ; he has to be made into a good 
citizen. At Yeovil, this aim is promoted by an Appren- 
tices’ Association, which has its own headquarters, 
library, sporting facilities, and officers. This association 
takes a keen interest in apprentices’ activities, including 
Air Training Corps, Cadet Corps, Home Guard, ete, Each 
year, a cup is awarded to the apprentice who shows the 
highest qualities of citizenship as indicated by his 
“Scholarship, Workmanship and Sportsmanship,” the 
award being made on the basis of sets of marks. 
The first, by his teachers, for his performance at 
school ; the second, by his foreman and the appren- 
tice supervisor, based on his work in the shops; and 
the third, by his fellow workers in the Association, 
depending fp, Seo, Sete ho en habe te i r 
activities, cup carries with it a prize, and 
ono. ahoauneted 4 ho ten suena... cath 

In the maintenance of the apprentice scheme and of 
the Apprentices’ Association, much depends upon the 
interest taken oy the management of the firm and, 
pare, on the ability of the apprentice supervisor. 

t makes all the difference to a young man to know that 
his career is being watched by others, and not in a 
purely impersonal manner. 

we : sons pomennntins there must be 
a number of people with higher emic qualifications 
than will be obtained under the scheme outlined above. 
Messrs. Westland Aircraft, Limited, appreciating the 
impossibility of establishing higher educational facilities * 
for such people in a community, have met this 
difficulty by giving facilities for up to ten of their best 
apprentices at any time to obtain an additional two 
years’ training; a year in each of the London and 
Sheffield districts, where they obtain a wider practical 
training in a heavy engineering and electrical engineer- 
ing shop or a metallurgical works. In these districts, 
they can attend technical institutes through which they 
can obtain the Higher National Certificate or an en- 
gineering degree. this period, the boy is paid 
by the firm and, at the end of it, he is entirely free to 
take any employment that he wishes; although, 
naturally, it is hoped that he will return to his parent 
Company. Reciprocal arrangements are made to take 
apprentices from the other works, during the summer, 
in order to give them experience of the aircraft industry. 

As a final logical step, and as anexpression of con- 
fidence in the future, it has now been decided that a 
scholarship, tenable for three years at the University of 
Cambridge, shall be awarded each year to the most 
suitable apprentice, who will be expected to read for an 
honours degree (Mechanical Sciences Tripos).. The 
minimum value of this is 1501. per annum, but it may be 
increased, when ; to 2501. per annum. 

For these services to be continued after the war, it 
is obvious that there must be a full volume of engineer- 
ing employment ; this.is, indeed, a national necessity. 
Granted this, the boys and their parents may reason- 
ably be expected to look to engineering as a suitable 
career, and to accept the long and arduous training 
involved. If the fullest possible ical training is 
to be given, it is imperative also, in the national 
interest, that the broadest view should be taken by the 
craft trade unions, to see that full proportion of 
apprentices are encouraged ; bearing in mind that an 
engineering education does pre-eminently fit a man for 
other walks of life, and that inevitably, therefore there 
will be wastage from the engineering industry proper. 





PERSONAL: Errata.—In the notice in our “ Per- 
sonal ” column, on page 428, ante, regarding the appoint- 
ment of Mr. J. Eccles as successor to Mr. P. J. Robinson 
in the position of city electrical engineer, Liverpool 
Corporation Electric Supply, we stated that Mr. Robinson 
was an O.B.E. This should have read C.B.E. Further, 
Mr. Eccles, B.Sc. (Eng.), is now a M.I.Mech.E., and 





also an A.M.Inst.C.E. 








47° 


ENGINEERING, 


DEC. 10, 1943. 








LABOUR NOTES. 


Tue Ministry of Fuel and Power, it will be recalled, 
announced on October 12, that it would be necessary 
to call up men for the coal-mines in the same way as 
they are called up for the armed forces. Details of the 
scheme which has been worked out for this purpose 
were given in the House of Commons last week by the 
Minister of Labour and National Service. The selection, 
he said, will be made from men born on or after Janu- 
ary 1, 1918, who would otherwise be called up for the 
armed forces, and are placed in medical le I or 
grade II if their disability is foot defects only. In the 
application of the scheme, a ballot is to be used. A 
draw will be made from time to time of one or more 
of the from 0 to 9, and those men whose National 
Service istration Certificate numbers ce to end 
with the figure or figures thus drawn by jot will be 
transferred to coal-mining. 





The exclusions from the ballot will be limited to 
three classes of men who, obviously, must be kept 
for other duties. These are (1) men accepted for flying 
duties in the R.A.F. or Fleet Air Arm ; (2) men accepted 
as artificers in submarines ; and (3) men in a short list 
of highly skilled occupations who are called up only 
for certain service trades and are not even accepted as 
volunteers for coal-mining. Arrangements are to be 
made for the special medical examination of any man 
who claims that there are medical reasons why he is not 
fit for coal-mining before he is sent. to a training centre. 
Arrangements are also to be made for men to be 
medically examined again at a later stage with special 
reference to their fitness for underground work, and, 
so far as possible, this will be done at the training 
centre before they are finally posted to a colliery. 





Speaking at Preston last week, Major Lloyd George, 
Minister of Fuel and Power, said that the production 
of coal had recently been running at about 250,000 tons 
less a week than in the corresponding period of last 
year. About 50,000 tons were accounted for by the 
loss of man-power compared with a year ago, but the 
men now in the industry were producing about 200,000 
tons a week less than they were at the end of 1942. 
Though the fall in output was due partly to a decrease 
in the output per shift, and partly to fewer shifts being 
worked per man during the week, it had gone beyond 
what could be attributed-to these factors. Since the 
beginning of July this year the country had lost over 
500,000 tons of coal through strikes. 





On the subject of wages, Major Lloyd George said 
that, as a result of the awards made by Lord Greene's 
Board in the summer of 1942, the miner now a 
a position more in keeping with the importance of his 
industry to the country im peace as well as in war. 
Between 35,000,0001. and 40,000,000/. had been paid 
out under that award. At the same time, there was 
awarded what the miners had long asked for and failed 
to get—a national weekly minimum wage for the 
industry. 





The award of the Independent Tribunal on the Mine- 
workers’ Federation’s holiday with pay application 
was issued last week. The Federation asked for a 
minimum of 12 days holiday a year, six of them to 
be taken consecutively, and to be regarded as the 
annual holiday, with allowances at the rate of 6l. a 
week for adults, or others with dependants, and 3U. 
a week for juniors. For the six additional days allow- 
ances of ll. and 10s. a day respectively were claimed. 
The tribunal awarded an annual six days’ holiday with 
pay based on the average weekly i of 
Chua during the preceding twelve months. The 
other part of the claim was turned down. 





Representatives of the Engineering and Allied 
ran ta National Federation and the Amalgamated 
Engineering Union considered the grading proposals 
which the union have framed for the engineering 
industry, at a conference in London on Thursday last 
week. According to an official account of the pro- 
ceedings, the employers undertook to examine the 
proposals and to resume discussion of them at an early 
date. As was stated in these notes a week the 
Employers’ Federation, earlier this year, an 
agreement on the subject of the grading of women with 
the Transport and General Workers’ Union and the 
National Union of General and Municipal Workers, 
subject to the concurrence of the A amated Engi- 
neering Union. In August, the A.E.U. declined to 
endorse the agreement and proceeded to prepare the 
proposals which are now under discussion. 





The 
Joint 


iecework claim of the National Engineering 
rades Movement was heard by the 


ational 





Arbitration Tribunal last week. . The reference is in 
two parts: (1) That the overtime and nightshift 
allowances of pieceworkers be calculated on what time 
workers earn ; (2) That the minimum for pieceworkers 
be timeworkers’ base wage plus their national bonus. 
There has been a difference in the bonus since 1927, 
when the pieceworkers’ bonus was fixed at 2s. a week 
less than that of the timeworkers. This gap was 
widened in March last, when the Tribunal awarded the 
timeworkers an extra 6s. bonus. 





The new rates of w for agricultural workers, the 
Central Agricultural W Board announces, are to 
take effect on Sunday. ‘The men’s minimum will then 
be 65s. a week, instead of 60s., and that of the women 
48s. a week, instead of 45s. Improved rates for males 
under 21 and women under 18 will also come into 
force. Farmers are to ask the Prime Minister and the 
Minister of Agriculture to reconsider the Government's 
adjustment of prices to meet the increased production 
costs. 





Under a decision of the Civil Service National 
Whitley Council, over 500,000 non-industrial Civil 
Servants, aged 21 or over, with salaries ranging up to 
850/. a year, are to receive increased war bonuses. 
The increases are from 17s. to 19s. a week for men, 
and from 13s. 6d. to 15s. 6d. for women, earning up to 
2501. a year; from I4s. to 19s. for men and 
lls. 6d. to 15s. 6d. for women earning between 2501. 
and 500l. a year; and from 25/. to 50l. a year for men 
and from 20/. to 40l. a year for women, earning between 
5001. and 8501. a . The estimated cost of the 
changes is about 5,000,000/. a year. 





Mr. George Bell, the general secretary, states in the 
173rd quarterly report of the General Federation of 
Trade Tnions, that the organisation is now worth 
360,5391. 7s. 6d. Of the total, 70,0001. is on loan to 
the Government—10,000/. free of interest to the 
Treasury and 60,000/. in War Savings. 





Commenting upon the work of the Federation during 
the quarter, Mr. Bell says :—‘‘ The Home Front has 
been slightly weakened by disputes—often unofficial 
ones; they are a danger to the whole war effort and 
should be avoided. To eliminate the harmful effects 
of industrial disputes on the successful ution of 
the war, it is obvious that causes must be ascertained 
and studied and remedial measures applied. It is 
inevitable that comparisons between the earnings and 
the economic values of various classes of workers are 
the cause of a sense of grievance in those who are tied 
to a minimum or hourly time rate. This is emphasised 
when workers, in the same industry, doing less 
important work, appear to be receiving preferential 
treatment. The possibilities of amelioration should be 
explored, but official tardiness is, unfortunately, a 
stumbling block.” 





“Our basic industries,” Mr. Bell goes on to say, 
“do not appear to possess the necessary faculty to 
determine the economic value of different types of 
workers. It is possible that the gulf between the 
directive and the operative sides in industry becomes 
more pronounced during a war of this magnitude. In 
the early days of British industry, the directive side 
received training in the workshop, and became familiar 
with industrial psychology and practice ; now, on the 
directive side, strangers to industry have come into 
management, some of them bringing an irritating 
psychological atmosphere of professorial surmise and 


the | debate. The recognition that a little industrial know- 


ledge and turgid professorial psychology frequently 
cause an —— condition in the workers, may pre- 
vent many disputes.” 





INSTITUTE OF METALS.—The 36th annual general meet- 
ing of the Institute of Metals will be held in London on 
Wednesday, March 15, 1944. 





SCHOLARSHIPS IN NAVAL ARCHITECTURE AND MARINE 
ENGINEERING.—The Council of the Institution of Naval 
Architects offer, for competition in 1944, the Institution 
of Naval Architects and the Vickers-Armstr Schol. 
ships in Naval Architecture, and the Yarrow Scholar- 
ship in Marine Engineering. The first-pamed scholarship 
has a value of 1301. per annum, the Vickers-Armstrongs, 
2001. per annum, and the Yarrow, 125/. per annum. 
They are tenable for three or four years, according to 
the length of the course at the university selected. 
Candidates for the Yarrow Scholarhsip must be under 
21 years of age, while the age limit for the other two 
scholarships is 23. Further particulars may be obtained 
from the secretary of the Institution, 10, Upper Belgrave- 
street, London, S.W.1. 
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IGNITRON CONTROL FOR SEAM- 
WELDING MACHINES. 


Tue application of the ignitron control to resistance 
welding machines was descri in ENGINEERING, 
vol. 148, 239 (1999), and vol. 149, page 275 (1940), 
but neither article covered the increasingly-usefu! 
application to machines for welding seams, as, for ex- 
ample, in the construction of drums and other cylin- 
drical containers. The present article deals with a con- 
trol for seam welding embodying two ignitrons and an 
ingenious mechanical timing device, the equipment 
being made by Messrs. The British Thomson-Houston 
Company, Limited, Rugby. Seam welding is effected 
by a machine in which the ordinary single-point elec- 
trodes are replaced by motor-driven rotating-whee| 
electrodes the peripheries of which make contact with 
the work. The machine may be arranged to weld 
circumferential seams only, or longitudinal seams only, 
or a universal type suitable for either operation may be 
employed. In all cases, as the work passes the wheels, 
with the welding current appropriately controlled, a 
series of spot welds in line and in rapid succession is 
made, so that the method enables high rates of produc- 
tion to be obtained. The rolling action of the whee! 
electrodes applies the feeding movement to the work. 

Seam welding thus involves switching on the welding 
current for a number of cycles and then switching it off 
for a number, the sequence being maintained throughout 

uence may be carried 
out by an ignitron control in which the timing is accom- 
plished by means of a synchronous thyratron timing 
circuit, a thyratron being a special type of valve. 
This arrangement permits a change of operating 
sequence to be made by altering the settings of the 
“on” and “off” time rheostats to give different 
ratios of current flow to current arrest. For general 
work, in which alterations in the setting are required 
at frequent intervals, this type of control is the 
most suitable. Under mass production conditions, 
however, one t of work may occupy a machine 
exclusively for months at a time and mechanical timing 
_ be more convenient. It is an per having 
such mechanical timing that is descri below. The 
timing device, which consists of a synchronous chain 
commutator, is seen in the front view of the control 
panel given in Fig. 1 and, in greater detail, in Fig. 2, 
on page 470. The ignitrons can be recognised in the 
lower part of Fig. 3, which is a back view of the panel. 

The principles and construction of an ignitron were 
fully discussed in the first of the two articles referred 
to above, so that little further o t is y- 
It may be said, however, that the ignitrons, in this 
case, are of the ironclad type, with three electrodes, 
consisting of an anode, an igniter, and a mercury- 
pool cathode, all housed in an evacuated casing of 
steel sheet having a cooling water jacket. The small 
box seen at the bottom of the cabinet contains a 
water filter and a switch, the latter shutting down 
the equipment should the water supply fall too low, 
with a consequent risk of overheating. The crossed 
conductors at the back of the ignitrons, and lead- 
ing from the bottom of one to the top of the other 
in each case, connect the two ignitrons in reverse 
parallel to enable alternating current to pass to the 
transformer, since in each ignitron, if a current impulse 
is passed through the igniter, current can flow from 
the anode to the mercury-pool cathode only and not 
in the reverse direction. With the reverse parallel 
connection one ignitron conducts the current during 
the positive half cycle and the other during the negative 
half cycle. Each ignitron is controlled by a thyratron 
in the circuit and situated near the ignitron. As the 
thyratrons are of glass they are difficult to distinguish 
in Fig. 3; they do not, however, play any part in the 
timing. 

The timing control may now be considered. The 
chain commutator is formed of roller chain, such as is 
employed in a bicycle drive, but the normal connecting 

ins project on one side. These pins carry small circu- 
buttons which are simply —— ontothem. Some 

of these buttons are of conducting material and form 
contacts while others are of insulating material and 
in’ the current. It will be evident in Fig. 1 that 
the chain is endless and there is a considerable distance 
bet the tres of the sprockets over which it 
amg being necessary to enable a large number of 
uttons to be employed. The pin of the lower sprocket 
is adjustable in a vertical slot. The upper sprocket, 
an enlarged view of which is given in . 2, is driven, 
through worm reducing gear, by a small synchronous 
motor. A contact brush, seen at the top, makes con- 
tact with the buttons as they pass round the upper 
sprocket. The chain is driven at such a speed t 
each button represents half a cycle of the 50-cycle 
alternating current supply. By suitable disposition 
of the buttons glong the chain a wide timing range can 
be obtained, the contact and insulating buttons being 
grouped as necessary. Thus, for closely-pitched vpn 
the setting can b+ made to give half a cycle on and one 
eyele off, or one cycle on and half a cycle off. At the 
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other end of the range there may be 40 cycles on and 
40 cycles off. The buttons are shown in both Figs. | 
and 2, arranged in groups of four, the light-coloured 
dises being contact buttons and the darker ones being 
insulating buttons. About 10 minutes is required to 
make a complete change of the buttons when another 
sequence is required. 

The equipment illustrated in Figs. 1 to 3 is known as 
the F.W. 24Q . It can handle up to either 
1,200 kVA or 24,000 kVA, depending on the size of the 
ignitrons fitted. The difference in the characteristics of 
two sizes of igni is shown by the graph Fig. 4. 
In this, the curves shown in full lines are for ignitron 
BK 34, and those in chain-dotted lines for ignitron 
BK 24. The bottom scale “ per cent. duty cycle” will 
be clear when it is noted that the duty cycle percentage 

welding time x 100 de 

* selling tee FG me = 2h? Stlity of tho graph 
is perhaps best illustrated by taking a concrete example. 
If a seam welder operating on a 440-volt 50-cycle supply 
takes 200 kVA from the line, it may be required to 
determine what is the maximum duty cycle and the 
maximum welding time, that is, conducting time, at 
which the panel can be operated. The line current 
demand is clearly 445 amperes, and on the curve for 
the BK 24 ignitrons, a corresponding reading for the 
maximum duty cycle is 70 per cent. The maximum 
time for the average anode current now comes in. This 
varies with the voltage ; for instance, for 440 volts it is 
8 seconds. In other words, in any period of 8 seconds, 
the maximum welding time, conducting period, must 
not exceed 5-6 seconds which is equivalent to 280 cycles. 
If it is considered that an “on” time of 7 cycles is 
suitable for the work, then 40 welds in any period of 
8 seconds, preferably evenly spaced, may be made. 
But the welding time is for 280 cycles of the 400 cycles 
in the 8-second period, the other 120 cycles being for 
the “off” time. The actual time per weld is, there- 
fore, 7 cytles welding time plus 3 cycles “ off” time, 
or 10 cycles per weld. The variations with other con- 
ditions of amperage, voltage and percentage of duty 
cycle are indicated in the graph, the curves of which, it 
may be noted, are constructed to allow for a limiting 
maximum of the average anode current. Fine control 
of the welding heat is obtained by phase control of 
the ignitrons, allowing the point in each half cycle at 
which current flow commences to be varied. It is 
understood that, although this mechanically-timed 
equipment is of relatively recent development several 
hundreds of them are now employed, with satisfactory 
results, on important contracts for the Government, 
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CHAIN CABLES.* 
By Dr. T. Scorr Giovzr, B.Sc. 


In an endeavour to trace some reference to the 
development of chain cables in bygone years, the 
author consulted, among others, a manual by T. W. 
Traill, published in 1885. From this he learnt that the 
first published patent for mooring chains was obtained 
by one Phillip White, a blacksmith, in 1634. It is 
described as follows: “A Way for the Mearing of 
Shipps with Iron Chaynes, by finding out the ‘rue 
Heating, PPareing and Temping of Iyron for that 
Ppose, and that he hath now attayned to the True Vse 
of the said Chaynes, and that the same wilbe for the 


great saveing of Cordage and Safety of Ship and 
will redound to the Good of our Comon W: ; we 
pass to 1808, however, before the use of wrought-iron 


cables was first recorded. In 1808, Robert Fli a 
blacksmith, made mm re cables for use on the 
ship named Ann and Isabella, and, in 1812, iron cables 
were fitted to three naval transports. The commander 
reported that “the Vessel rode more easily with the 
iron cable than with the hemp cable previously used.” 
Thomas Brunton, of Cooper’s Row, Crutched Friars, 
in the City of London, obtained a patent in 1813 for 
an invention of “‘ certain improvements in the construc- 
tion, making, or manufacturing certain articles, and 
among them Chain Cables or Moorings.” He improved 
the shape of the link and introduced the stud to increase 
its strength. In 1820, Noah Hingley made the first 
1}-in. chain cable and started the development of the 
chain-cable trade round Dudley, where it is still 
carried on. 

The development of the manufacture of chain cable 
makes interesting study, and as each suc ing design 
allies itself closely with the welding methods available 
at the time, it can well be understood that a very wide 
range of designs has been considered, and many of these 
have become the subjects of patents. The material 
most generally used in the manufacture of stud-link 
chain cables has been wrought iron of an analysis suit- 
able for fire-welding. The links were formed from 
round bars, bent and scarf-welded either at the side or 
at the end of the link, according to size. The ot ol 
links, above 1} in., are Side-welded, and the smaller 
links end-welded. The shape of the link generally 
approved by the British classification societies is based 





* Paper read at a meeting of the Institution of Engin- 





eers and Shipbuilders in Scotland, held in Glasgow on 
Tuesday, November 9, 1943. Abridged. 
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on the suggestions made by Traill. The maximum and 
minimum, tolerances on the dimensions are given in 
terms of the nominal diameter of the iron used in mak- 
ing the link. Fig. 1, herewith, shows the general pro- 
i itish Standard Specification No. 3006-1924 
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TABLE I.—Comparative Sizes and Weights per 15-Fathom 
Length of Iron and Steel Cables, with one Joining Shackle. 








Wrought | Equivalent | Weight of | Weight of | Reduction 
Iron Stud size of Iron Steel in 
Link Cable.| Steel Cable. Cable. Cable. Weight. 

In. In. Lb. Lb. Per cent.. 
1 1 1,932 1,515 22 
1 1 2,240 1,815 19 
1 1 2,590 1,972 24 
1 1 2,982 2,287 23 
2 1 3,360 2,644 22 
2 1 3,780 2,844 25 
2 1 4,242 3,244 24 
2 4,732 3,644 23 
2 5,264 4,101 22 
2 2 5,824 4,330 26 
2 2: 6,398 4,830 24 
5 | 7,014 5,373 24 
2 7,658 5,045 22 

















Ships’ cables vary from 60 fathoms to 330 fathoms 
in overall length, and are made up in unit lengths of 
15 fathoms for mercantile shipping, the half length 
being 7} fathoms. The unit used in the British 
Navy is 12} fathoms, with the length of 6} fathoms. 
The unit lengths are joined by shackles of the “ common 
bow ” or the “ lugless ” types. To allow the common 
bow shackle to be used for joining these unit lengths 
together, special end links are fitted. These are parallel 
sided open links of a diameter 1-2 times the nominal 
diameter of the common link, and are not fitted with a 
stud. Between the end link and the common link an 
intermediate stud-link is introduced, the diameter of 
which is 1-1 times the nominal diameter of the common 
link. The dimensions of these links are such that each 
is allowed to move freely with its neighbours. If the 
end link were directly coupled to the common link, the 
increased diameter of the material of this open link 
would cause it to bind in the smaller link. Fig. 5, 
on this page, shows the two end-link prarees eee 
by the shackle. The links joined to the end links are 
“intermediate ’ links, and to these are joined the 
common links. So that the joining shackles will all 
lie in the one direction, an odd number of common 
links is incorporated in each unit length. This facilitates 
the movement of the cable over the winch sprocket, as 
the shackles are to lie flat in it. Users of 
wrought-iron cables in which the studs are inserted as 
separate units in the link are well aware of the difficulty 
of re these tight in the link. With steel cables, 
however, the stud is an integral part of the link and 
remains secure in position during the life of the cable. 

In the manufacture of steel stud-link chain cables 
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the links may be formed by steel castings, by fire-| tensile test, the chain must not stretch more than 
welding mild steel, by forging only, or by forging and | 5 per cent. of its original length. A three-link sample 
welding. Cast-steel cables were developed during | is tested to destruction. It should be noted that fire- 
1917-18 as an alternative to wrought-iron cables. From | welded or electrically-welded cables made of mild steel 
experiments which were then carried out, steel of an | are not included in the category of special chain cables. 
ultimate tensile strength of 32 tons to 34 tons per| Proof and sample tests are as for wrought iron. In an 
square inch was considered suitable. Difficulty was | attempt to avoid this distortion, steels of higher tensile 
experienced in the formation of the moulds and the | | strength were used, but with them great difficulty 
development was comparatively slow. These methods | was experienced in making consistently sound welds 
are still used for heavy open-link mooring chains and,|in the fire, so alternative methods of welding had 
to a very limited extent, in stud-link cables of the|to be adopted. Chain cables made by forging only, 
larger sizes. | without the use of casting or welding, are manufactured 

Fire-welded mild-steel cables were manufactured in | in America; these are called “ Di-Lok” cables. The 
Belgium and Germany. The most serious defect was | link is made in two parts, one with projections at its 
that only very soft steels could be welded satisfactorily, extremities, the surfaces of which are serrated; the 
and, as these steels gave considerable stretch under the | other part has mating recesses with corresponding 
proof load, the iinks became so deformed that they | internal serrations to receive the projections in the 
locked on the mating faces. Lloyd’s Register has rea-| first part. When the two complementary parts are to 
lised the serious nature of this defect, and calls for| be assembled for connection, the recessed part is 
material tests, which are not asked for in the manu-| heated to forging temperature, so that, when the 
facture of wrought-iron cables. The specification | serrated projections are fully pressed home in the 
requires an ultimate tensile strength of 22 tons to 26/ recesses, the whole is stamped in a hammer under a 
tons per square inch, 25 per cent. minimum elongation | die which closes the material over the serrations, 
on 8 in., with bend and hot drift tests. During the | locking the two parts together. The material used is 
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a 0-5 per cent. carbon steel with a 3-5 per cent. nickel 
content, which, after heat treatment, develops an 
ultimate tensile strength of 58 tons to 64 tons 
per square inch. The resultant chain cable is of 
good quality. 

The links of the three types of cable shown in Figs. 2, 
3 and 4, on page 477, are formed by forging and electric 
welding. “ Ego " chain cable, manufactured at Leiden, 
Holland, has a link of the construction shown in Fig. 2. 
The round bar forming the body of the link is cut to 
an exact length with square ends and bent to form the 
“C” shape. The stud, incorporating a portion of the 
link body, is drop-stamped in the “T” shape. The 
“C” portion 4 held in ore die of a butt-welding 
machine, the “ — being held in the other die 
in correct ra he two welds are then completed. 
The material used is steel of an ultimate tensile strength 
of 30 tons to 35 tons per square inch. 

“'Tayco” cable is manufactured at Brierley Hill, 
England, and has a link of the construction shown in 
Fig. 3. Experiments were first made in this process 
in 1915, and in 1931 the makers supplied a length for 
Admiralty nent It was approved by Lloyd’s 
Register of Shipping in the same year. The cables are 
made of specia ial “steel, and consist of solid-forged links 
alternating with welded links. The link is made in 
halves, each part incorporating half of the stud, and 
the weld is made along the minor axis of the link 
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through the central section of the stud. In the larger 
sizes of cable, all the links are welded. The solid links 
and half links are drop-stam from steel billets, the 
fins are carefully clipped off, and the crowns of the 
links and half links are machined on the bearing sur- 
faces for smooth movement against one another. The 
surface scale from the stampings is then removed by 
pickling in dilute sulphuric acid. Careful examination 
of the stampings for defects is made at this stage, and 
the dimensions of the pieces are checked. The half 
Ee a0 now come Sven She eaten. of: ie. cuel 
portion so that they may be opened up for threading 
through the adjacent solid links. The half links are 
opened by a hydraulic press, and one is threaded through 
each end of the solid link, the two half links then being 
closed. The unit thus consists of a solid link with a 
half link on each side of it. These units are clipp: i 
together by special connectors and fed continuously 
into the welding machine. The clip is removed when 
the half links enter the dies of the welding machine. 
These dies are connected to the circuit of 
the welding transformer, and a heavy current passes 
when the two halves are brought into contact with 
one another. The high resistance at the point of 
contact causes the of the half links to heat up. 
To develop the required depth of heat, this contact is 
made and broken a considerable number of times. 
Finally, when the forging temperature has been 
reached, flashing occurs for a p ined distance, 
the current. is cut off and the weld forged. The link 
is an sapere / from the die and the next link enters. 

© com: chain passes from the welding ma- 
chine to > af dressing benches, where the “ upset ” 
material from the weld is chipped off and the link 
dressed, as shown in Fig. 6, opposite. The chain 
then passes to a continuous heat-treatment furnace, 
illustrated in Fig. 7, where it is heated under. pyro- 
mous control, im normalised. It is then removed 
or ing at yd’s Proving House. Large cables 
of this have Included these for the Queen Mary, 
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which were 4} in. in diameter. In these cables, all the 
links were welded, and in order to avoid the use of 
heavy stamping dies, the half links were made from 
round bar stock, upset at each end to form the stud 
portion and bent to the required shape. These were 
welded in a flash butt-welding machine of 800 kVA 
capacity, which can weld cables of even greater size. 
This machine is illustrated in Fig. 8, opposite. 

“ Floryt”’ cable is manufactured at Coatbridge, 
Scotland, the construction of the welded link being as 
shown in Fig. 4, page 477. The development of this type 
has taken place since 1939 in an attempt to satisfy an 
urgent demand. The name “ Floryt ”’ is a reminder that 
particular attention has been paid to the flow in the 
grain of the material, so that maximum strength is deve- 
loped for the pespoaes ope of steel used. The material 
must be correctly fo in the forging operation to 
comply with the requirements that external form 

be to the correct dimensions, and that the internal 
structure shall take the correct form. When a link is 
subjected to the breaking strain, maximum stresses 
are induced at the crown of the link and failure gene- 
rally occurs in the crown, the material failing in double 
shear (see Fig. 9, opposite). In stamping a solid link, 
which is cut from a flat steel bar or a billet approxi- 
mately equal in width to the finished link, the length 
and thickness being correct for filling the die, the drop- 
stamping operation forces the grain of the material 
to converge at the crown of the link and causes the 
grain flow to be across the section. Tests show that 
the link material opens up along the line of the grain, 
fractures developing on the outside surface of the crown, 
which ultimately penetrate the whole section, causing 
premature failure. , 

This fault can be overcome, to a certain extent, by 

ing a “use” for stamping, which is made from a 
flat ber of a width approximately equal to the length 
of the link. By laying this “ use ’’.in the die so that 
the grain of the material runs across the link, the cross- 
grain will appear on the sides of the link, where the 
stresses induced by the load are at a minimum value. 
The stamping operation makes the grain flow round 
the crown of the link. Special care is taken to utilise 








for each size of link the lightest drop stamp which wil 
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ensure that the forging operation will be com 

in the one heat with the maximum number of blows. 
This ensures that the die will be filled with material 
which is correctly worked up, and thoroughly clean 
on all surfaces. When too heavy a hammer is used, 
the material structure is smashed out with one or 
two blows, the grain being incorrectly orientated. As 
a result, the piece so formed is unreliable. 

The solid links must now be joined ther by welded 
links to form the completed chain. e constructions 
of the welded link have become the subjects of many 
patents, so that it is wise to consider the rights of others 
while assessing the commercial value and the ease of 
manufacture. The method adopted is to divide the link 
into two portions, which may be called the major and 
minor portions, the major portion incorporating the stud, 
as shown in Figs. 10 and 11, on this and the opposite 
pages. The material used is round steel bar of a dia- 
meter suitable to the size of the link. The round bar 
forming the major portion is ‘‘ upset” to form a rough 
“use ” for the stud, and bent approximately to the link 
shape in the open condition. The forging is then com- 
pleted in a drop stamp in such a way that the free end of 
the stud takes a concave form. This concave end of the 
stud fits snugly round the opposite limb of the major 
portion when the link is closed, thereby supporting it 
in service. Fig. 12, on this page, illustrates the sha 
of the major portion after stamping and removal of 
finning. To ensure that good contact is made between 
the link portions and the surfaces of the dies in the 
welding machine, the forgings are shot-blasted. This 
removes all surface oxides and scale from the stampings 
and leaves them clean and bright. The maintenance 
of the dies of the welding machine is thereby greatly 
reduced. If shot-blasting is not thoroughly com- 

leted, poor contact is made between the dies and the 
Fink parts, and the die surfaces become quickly pitted 
and burnt, necessitating removal and recutting. 

The flash butt-welding machines used to make the 
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THE PLANNING OF 


AUXILIARY PORTS. 

By Ernest Laruam, F.C.G.1., M.Inst.C.E. 

Tux term “ auxiliary port ” is intended to indicate 
the class of harbour, wharf, or jetty which, apart 
from those forming part of the big docks such as 
exist at places like London, Liverpool, Bristol, etc., 
are included as part of the equipment of industrial 
undertakings such as oil wharves, cement or paper 
mills, factories generally, and riverine harbours into 
which trade has crept because the entrances have 
to be preserved as training works, primarily neces- 
sitated by considerations of flood prevention. Port 
works in the one category are, for example, repre- 
sented by the series of deep-water quays owned 
and operated by the London and Thames Haven Oil 
Wharves, Limited, and by Ridham Dock, owned 
and operated by Messrs. Edward Lloyd, to serve 
their paper mills at Kemsley and Sittingbourne, in 
Kent. The other category of riverine ports is 
exémplified in the harbours of Littlehampton and 
Rye; and there are, of course, many other under- 


is evidenced by the results obtained from eight 
borings recently made on a frontage of 3,000 ft. 
on the West Coast of Scotland. Here jetties have 
been successfully built, due precautions with regard 
to foundations having been taken. The borings 
showed, to a depth of 60 ft., nothing but interwoven 
layers of sand, mud and a little clay. To what 
further depth this bad formation went was not 
examined (see Fig. 1). 

Often it is necessary to dredge, to secure the 
depth of water required for oil-wharf construction, 
and a common mistake is to effect construction first 
and to dredge afterwards. Objections to this 
apparently attractive course are that it creates 
lateral submarine stresses on the permanent work ; 
the cost of dredging is increased because there is 
no reasonable mancuvring room for the dredging 
craft and it is difficult to dredge to formation depth 
close alongside the jetty or quay face. It also 
reduces, by a high percentage, the “set” value 
obtained in the initial driving of piles in the case of 
an open-piled structural design. 

With regard to the type of structure best suited 
to an oil wharf, experience over many years has 
shown that, in spite of the many and obvious objec- 





were fished together with four mild-steel plates, 
8 ft. long, placed on opposite sides of the pile and 
bolted through at intervals, The lengths were 
arranged so that the joints remained always under 
water and a recent inspection indicates that there 
has been no failure or appreciable decay in these 
piles in the 21 years that have elapsed since they 
were driven. 

deck space is not necessary on an oil wharf 
which has only to accommodate the necessary pipe 
lines and valves, and crane bases for handling the 
flexible-hose connections. There is, therefore, no 
very heavy direct vertical loading ; but the lateral 
stresses set up, and the lifting stresses on all face 
piles when large ships berth, are likely to be high. 
A good design in reinforced concrete, which was 
carried out prior to the building of the timber jetty 
referred to above, consisted in carrying the whole 
quay on reinforced-concrete cylinders, built up from 
the river bed and constructed in temporary steel 
caissons. These cylinders were spaced with wide 
centres, over 30 ft. apart. The superstructure was 
made by carrying the forward cylinders up to deck 
level, and terminating the rear cylinders at a level 
just above low water. From here the lateral thrust 
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takings of a similar character around the British | 
coastline. 

In the case of oil wharves, the writer’s experience 
has been principally on the Rivers Thames and 
Medway, where there are big depots, but no doubt 
the planning considerations of wharves and jetties 
are much the same here as they are elsewhere, 
including the Rivers Severn and Clyde and other 
northern waterways. Excluding the smaller type of 
oil wharf, such as is found in the dock areas of the 
big ports, sites have to be selected for the maximum 
size of oil tankers, which generally require a water 
depth of not less than about 30 ft. at all states of the 
tide. This is necessary as oil tankers are usually 
“ single-skin ” ships and structurally are relatively 
frail, requiring to be water-borne at all times. 

To avoid pumping through unduly long pipe- 
lines, the site of the quay or jetty should be as close 
as possible to the storage site, a consideration that 
often necessitates the construction of the quayside 
accommodation under conditions that are not ideal. 
Attention must be paid, however, to securing as 






























































tions which are raised to timber structures, this is 
|the best material to adopt for open-piled work. 
There are sites, of course, where attack by marine 
worm causes rapid decay and the choice of timber 
may be precluded for this reason, but on the whole 
the initial cost, maintenance and repairs are low. 
Fendering is also more easily arranged for in the 
case of a timber structure. Reinforced concrete 
has attractive features, but the fact has to be faced 
that jetties in open water get rough handling due 
to impact of berthing ships, and repairs even to 
minor damage are likely to be expensive ; a worse 
feature, perhaps, is that they take a relatively 
long time. 

Messrs. London and Thames Haven Oil Wharves 
have had experience at Thames Haven of various 
types of construction in steel, reinforced concrete, 
and timber. The latest type of structure adopted 
by this company before the present war was a 
design in very heavy timber for both the main jetty 
and the ancillary dolphins. The jetty itself was 
built with sawn Oregon piles, 14 in. square, and the 











good a submarine foundation as possible, for, if it 
is poor, as occurs in a river bed consisting of deep | 
layers of sand, silt or mud, the design of the quay 
or jetty requires very special consideration to avoid 
overloading. In one case, jetties quite recently 


constructed had to have their mode of construction 
amended during the execution of the works, because 
the weight of the structures themselves, apart from 
the equipment of the jetties, was found to give too 
high a specific loading. That such bad submarine 
foundations have sometimes to be contended with 





two dolphins were constructed with piles of the 
same timber, 16 in. square, a few piles reaching a 
length in a single log of 80 ft. No underwater 
bracing was employed. Whether such heavy logs will 
be obtainable after the war, of course, is a matter 
for speculation. It is possible to build up long 
piles in two sections, and on another site in the 
Thames Estuary (though not for an oil wharf), the 
writer used such piles, 12 in. square in section, in 
lengths up to 75 ft. The was done with 














was taken by heavy struts raking upwards to the 
heads of the forward cylinders. In this particular 
case, dolphins were dispensed with and the difficulty 
was to determine without them what should be the 
minimum length of the jetty face. The jetty proved 
in practice to be wholly satisfactory, the length of 
face being actually 300 ft. The oil tankers berthing 
at the jetty had, of course, a greater length than 
this and were sometimes required to alter position 
while alongside and disc ing. In practice, where 
dolphins are not provided, this length of face seems 
to be that necessarily common to berth and ship 
to enable the latter to be kept steady, when moored, 
by breast ropes and springs. 

When dolphins are incorporated in the design, 
spacing is of the utmost importance. The tendency 
has been in the past to centre these structures too 
far apart. The most efficient spacing appears to be 
some 375 ft. from king-post to king-post and the 
alignment of the dolphin faces should be 4 ft. in 
front of the face of the jetty head. The face of 
each dolphin should have a length of not less than 
20 ft., or preferably a little more. 

As most berths for oil tankers, unlike the “ solid 
fill” or riverside wharf type, project into deep water, 
one factor not to be lost sight of is to ensure that 
the face of the berth is as nearly as possible exactly 
parallel with the direction of the ebb tide at its 
fastest period, quite apart from the orientation of 
high-water mark. If this is not done, the ships will 
berth awkwardly and are more likely to cause 
damage to the jetty structure. Incidentally, this 





a carefully fitted butt joint and the two sections 





was one of the points most carefully considered by 
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the Port of London Authority in their first venture 
at deep-water quay construction in the Thames at 
Tilbury. The different maintenance costs on five 
deep-water jetties in one locality proved the import- 
ance of this requirement; the nearer the face of 
the jetty approached to the direction of the ebb 
tide, the less were the maintenance costs. 

In planning a new berth where oil tankers are 
to be accommodated, it is advisable, when possible, 
to obtain scale templates of the deck plans of the 
ships likely to berth, showing the position of the 
valves on deck. This enables the valves in the jetty 
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system to be located in the most favourable posi- 
tions, so as to give the most flexible arrangement 
between ship and shore, and led in one case to a 
departure from the cemmonplace T-headed jetty, 
which resolved itself ultimately into a rather 
different type and gave very efficient working. The 
final design chosen placed the jetty head in 30 ft. of 
water at L.W.O.S.T. The jetty head was only 
130 ft. long, measured on the face, and the dolphins 











were 375 ft. apart. In plan, the jetty was a reversed 





L in shape, with the long arm forming the approach 
(see Fig. 2). 

In auxiliary ports other than oil wharves, different 
problems present themselves in respect of deck 
loads; for instance, quays serving paper mills, on 
which mechanical or sulphite pulp is stored in bales 
stacked together, have to resist very heavy loads, 
quite contrary to the light load suggested by the 
word “ paper.’ Actually, with its high water 
content, stacked pulp gives a load ap; 


proximating 
to 1 owt. per square foot for every foot in depth of 


stacking. Probably for quays (or jetties, in this 
case) that are projected into deep water, the most 
suitable form of design is that of a closely piled 
structure. Such was adopted originally at Green- 
hithe, Kent, by the Empire Paper Mills, and, being 
found satisfactory, was extended at a later date by 
the writer to a similar design. Here the piling is 
very close together, being at 10-ft. centres laterally 
and 5 ft. transversely. The deck is 52 ft. wide as, 
under normal conditions, it has temporarily to 
provide storage for considerable quantities of pulp 
in transit. A photograph of this wharf was repro- 
duced in Enerverrine, vol. 113, page 383 (1922), 
and shows clearly the very heavy deck loading. At 
first sight it would appear that, in order to avoid the 
highly concentrated loads, which reached 18 ewt. per 
square foot in the above case, a solid structure 
would distribute the foundation loads better. While 
this is true, the arguments against substituting a 
solid structure are very strong. Complete obstruc- 
tion causes silting at or near the point where the 
ebb tide leaves the face of the berth. Even with 
the piled structure referred to, this took place to 
some extent. 

In considering the most advantageous layout for 
a dock scheme to serve two large paper mills after 
the war, the writer had occasion to consider the 
different methods of stacking pulp after it has been 
unloaded ‘at the quay-side and placed into railway 
trucks. Two alternative methods seem to exist in 
modern practice. The first is to remove the pulp 
bales from the trucks and to use a system of fairly 
high-level gantries and travelling cranes to stack 
the pulp beneath the gantries until required for mill 
consumption. The second method adopts a system 
of parallel railway sidings into which the trucks 
are run. Here they pass under the portals of 
travelling cranes with high jibs, which pick up the 
bales and store them in stacking lines to the right 
and left of the rail tracks. Which method is to be 
preferred in a new layout would seem to depend 
largely on the area of land available at the port for 
stacking. The second method involves a larger 
acreage for the relative tonnage of pulp. stacked, 
and, as the cost per ton for transport from quay- 
side and stacking is much the same in both cases, 
if the cost per acre of land is the same, there is not 
much to choose between the two methods. With 
high land-purchase values or on reclaimed sites, 
recourse probably should be had to the gantry 
system. 

Prior to the war, great developments were taking 
place in the direct manufacture of newsprint paper 
in this country from pulpwood imported in the 
form of small logs from the Baltic ports and Canada. 
In this process there is no problem of pulp storage, 
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but it presents peculiar transport problems which, 
however, hardly call for review in this article, being 
of a very special nature. 

In many small auxiliary port undertakings serv- 
ing factories and mills of all kinds, there is an 
appreciable amount of coal importation and handling 
involved. The commercial coal, arriving usually 
in coastal colliers or in lighters, has hitherto often 
been rather inefficiently handled and in normal 
times the attraction of a cheap sea-borne coal was 
outweighed by the high labour and plant charges 
on the coal after the ship came alongside. Whereas 
this point of view is thoroughly appreciated by 
concerns whose sole or principal business is to 
import, grade, and distribute coal, it is lost sight of 
sometimes where it is only part of the duty to be 
performed by a small port or wharf which serves a 
factory principally in respect of its imports of raw 
materials and export of manufactured goods. The 
cost of the coal handling is not separately examined 
and may become obscured. It becomes, however, 
quite an important item, increasing in importance 
directly in proportion to the distance from the quay- 
side to the boiler-house bunkers. Recent examina- 
tion of a number of coal-handling plants, permitted 
by the courtesy of the owners, has enabled certain 
general conclusions to be arrived at, and these are 
dealt with below. 

Coastal colliers have to discharge very rapidly for 
shipping reasons, 24 hours being usually the maxi- 
mum practicable time allowable. For this reason, 
there should be at least three grab cranes operating 
on a collier at one time. The conveyance from the 
quay-side should be of a dual and alternative 
character ; that is, either direct to the coal bunkers 
at the boiler house or to the storage area. Belt 
conveyors should be employed and bucket elevators 
avoided. If electrical power is available the con- 
veyor belts should be electrically driven, as the 
controls are much simpler, and each separate driven 
section of conveyor transport should not exceed 
700 ft. (i.e., about 1,400 ft. to 1,500 ft. of one continu- 








ous belt). The horse-power required to operate such a 















system of belt conveyors seems to run in a straight 


linear curve connecting horse-power and convey- 
ance rate, the varying magnitude of the latter, 


bog speeds and widths of belts, etc., seemingly 


not affecting this principle generally within wide 
limits. Conveyance at the rate of 100 tons an hour 
about 16 b.h.p. for each length unit of 
750 ft. It has been found to be a mistake to provide 
hoppers in fixed positions on the quay-side; they 
should be movable and should “ straddle” a belt 
conveyor running parallel with the ship’s side and 
just above deck level of the quay. These movable 
hoppers receive the grab loads of coal from the 
cranes, which vary from 2 tons to 4 tons a load, and 
in turn slide the coal gently on to the travelling 
conveyor by means of a small chain track moving 
underneath the bottom of the hopper. This seems 
to be best modern practice. 

The coal-weighing apparatus can be included in 
the hopper design, but it is probably more satisfac- 
tory to introduce a break in the main conveyor 
system, where automatic batch weighing can take 
place by means of an Avery weigher or a machine 
of a similar type. Recent attempts over the last 
few years to weigh coal while in transit on the belt 
by a suspended or “ floating section” have proved 
very disappointing. While reasonable accuracy is 
obtained on first installing this type of weighing 
mechanism, errors soon tend to creep in. The 
writer is aware that this may be a matter of contro- 
versy and perhaps, in future, this objection may be 
obviated by improved design. The transfer of coal 
to and from the storage dump can be conveniently 
done by a movable gantry supplied with cranes, and 
auxiliary conveyor belts on the gantry spanning the 
width of the coal dump; this system is operating 
very efficiently at the Battersea generating station 
of the London Power Company. Such an arrange- 
ment is economical and efficient for such a large 
undertaking, but is likely to prove too expensive for 
the ordinary factory, not consuming more than, say, 
200,000 tons per annum. In these cases ordinary 
drag-line practice is found to be generally cheaper, 
suitable, and reasonably efficient. Apart from the 
cranes on the quay-side, it appears that, before the 
war, the cost of coal-conveying plant of the character 
described, without foundations, but otherwise com- 
plete, could be placed at not much less than 80s. per 
foot run of conveyor for discharging at the rate of 
2,000 tons in 12 hours (2,000 tons being taken as a 
fair exampie of the cargo carried by a coastal collier). 
The belt speeds should not exceed 375 ft. per minute. 
Most small ports, wharves, or jetties have pro- 
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vision in their planning for either standard or 
narrow-gauge service sidings. Many owners who do 
not care to face the initial cost of installing special 
coal-handling plant prefer to move the coal from 
the quay-side by railway wagons. At first it appears 
that the employment of rail transport in this way 
would mean a great deal of shunting and crane 
manipulation on the quay-side ; it is possible, how- 
ever, to run the coal direct into railway trucks by 
means of a very short conveyor and to keep the 
wagons constantly loading under a suitably designed 
hopper with special valves. The coal trucks move 
slowly down a gentle gradient and pass underneath 
an elevated hopper fitted with discharge valves 
capable of changing the direction of delivery so that 
no coal is spilt between the wagons. Such an 
installation is in operation at Messrs. Barking 
Jetty’s premises, Creekmouth, Essex. 

The question of suitable moorings for ships is 
always a difficult one in open water, as distinct from 


those in floating basins and excavated docks; to | 
| disinclined to aecept this basis of payment, for two 
reasons. 


record experience in the Thames and Medway 
estuaries, therefore, may not be out of place. The 
conditions in the two rivers are not dissimilar and 
the spring-tide range is not greatly different, being 
about 18 ft, in the one estuary and 16} ft. in the 
other. Bridles are usually provided to limit the 
“range ”’ of the mooring buoy and usually twin 
screw moorings are employed in the Thames and 
triple moorings in the Medway. The direct shore 
moorings of ships are by means of the normal spring 
ropes, and sometimes by breast ropes in addition, for 
which, if they are included, shore bollards must be 
provided. It is the “ off-shore moorings which are 
dealt with below. 

The purpose of these off-shore moorings is pri- 
marily to relieve the “ weight” of the ship from 
bearing on the quay face, and they also frequently 
serve a useful purpose in assisting the ship to 
manauvre alongside and to clear the berth on 
leaving. For dealing with ships of lengths between 
perpendiculars of from 300 ft. to 500 ft., the follow- 
ing requirements should be complied with if possible ; 
they are set out for a triple ground attachment. In 
plan (as shown in Fig. 3, opposite) the ship’s cables, 
which are usually wire hawsers, should make an 
angle of about 30 deg. with the ship’s centre line, and 
their measured length from the side of the ship to 
the mooring ring should be about 260 ft. at both bow 
and stern. : 

The design of the buoys is important ; they should 
be of the drum pattern, with watertight bulk- 
heads dividing them into four compartments. These 
buoys are, of course, very liable to collision and, 
if this provision is not made, they are easily sunk ; 
and picking up sunken moorings is an awkward and 
long process. The particular description now given 
applies to a berth 28 ft. in depth at low water and 
with a spring-tide range of between 16 ft. and 17 ft. 
The arrangement is best described on the assump- 
tion that the whole system is laid out flat on the 
river bed, as indicated in Figs. 4 and 5, opposite. 
The most remote ground attachment from the ship 
then lies about 85 ft. away from the central bridle 
attachment, sometimes known as a ““ Monkey Face,” 
and to this it is attached by means of an Admiralty 
stud-link cable. The other two ground attachments 
are to the right and left of the bridle, bearing back- 
wards by about 25 deg. to the normal and each some 
45 ft. long ; these are usually also of stud-link cable. 
From the central bridle attachment finally runs the 
buoy attachment, which, in the example given, was 
38 ft. long. It will thus be realised that the siting 
and construction of moorings is not the simple 
matter which it may appear to be from merely 
observing a mooring buoy afloat. Such a mooring 
as that described can be fairly cited as typical, 
and cost, before the war, from 1,200/. to 1,3001. 
to secure one mooring buoy. A minimum of two 
such moorings per berth is required. The river- 
bed attachments are generally made by a cast- 
iron screw put into the river bed from floating 
craft wherever the nature of the ground permits 
this to be done. Where it does not, various devices 
are employed, such as very heavy concrete blocks 
or even anchors of special design. Attempts have 
been made to extend or cheapen moorings by what 
is known as “ ground chain moorings,” but these 
should be avoided if possible wherever there is 


open navigation, as they tend to foul ships’ anchors. 
Dredging is the bugbear in maintenance costs of 
many auxiliary ports, as the original sites are so 
often selected with no consideration from the 
financial aspect except that of initial dredging 
costs. If the desired depth of water requires initial 
dredging, it is almost certain that subsequent 
silting of the dredged basin will take place and that 
recourse to further dredging every few years will 
be necessary. Spread over a period of years, this 
cost of maintenance dredging, when capitalised, 
may represent a substantial sum. When, however, 
no alternative offers and such dredging (either 
initial, maintenance, or both) becomes necessary, 
port owners should be most careful to agree before- 
hand a very clear specification with their dredging 
contractors, and one which cannot be mis-inter- 
preted by either party. If it is possible to agree 
payment on the basis of in situ measurements, by 
soundings taken before and after dredging, so much 
the better. Contractors are, however, sometimes 


In the first place, it means agreeing 
soundings between principal and contractor; and, 
secondly, it is frequently difficult for the contractor 
to estimate beforehand his “run in” factor. The 
term “run in” indicates the amount of material 
which runs down the sides of the dredged excava- 
tion and has to be removed from the foundation 
levels first cut by the dredger. It is best, as in- 
dicated, to try to arrange a solid measurement basis, 
even if the specific price per cubic yard seems to be 
high—and it may well run from 3s. to 7s. 6d. per 
cubic yard, according to the extent of the contract 
and the nature of the material to be dredged. 
Should it be found impracticable to adopt this form 
of specification, an agreed density of sludge, as 
measured in the hopper barges, should be laid down. 
The Port of London Authority, for example, placed 
this in recent contracts at 22-35 cub. ft. of solid per 
cubic yard of hopper measurement. This figure, of 
course, varies greatly with the class of material to 
be dredged. 

There are many minor points of design in auxiliary 
port planning which merit more attention than they 
usually get. One is the proper design for access 
ladders. These should be well set into the jetty 
face and the rungs sufficiently free from obstructions 
behind to enable the ball of the foot to secure a firm 
hold on every rung. The side strakes should be 
quite clear, to enable the hands to run continuously 
up and down when climbing or descending, and they 
should be given a return end above deck leyel to 
stand at least 3 ft. above the deck. If these simple 
precautions are not observed, accidents will pro- 
bably happen. 

Bollards are frequently well designed, but their 
attachments to the strtictures are sometimes much 
too weak. A bollard may have to take the whole 

“weight ’’ of the ship at any time, and if it is 
wrenched out this is a serious matter. Frequently 
it is desirable to include fairleads, especially to 
control the lead of spring ropes and to secure that 
the pull on the bollards is in a reasonable direction. 
They often serve to prevent ropes from catching 
under or over obstructions as the tide rises or falls. 





LITERATURE. 


Aircraft Electrical Engineering. By F. G. SPREADBURY. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
21s. net.) 

THE past 25 years have witnessed a remarkable 

development of the application of electrical engin- 

eering to aircraft. In 1918, it is stated by the 
author of this book, the electrical equipment carried 
by aircraft comprised no more than the magneto and 

a wind-driven generator supplying about 100 watts, 

principally employed for spark telegraphy. Atrthe 

time the book was prepared, few aircraft carried less 
than 1 kW of generator power, and it was thought to 
be not unlikely that 25 kW would soon be required 
for large aircraft. The art has already outstripped 
this speculation, and there are now many aircraft 
capable of generating more than 25 kW for their 
many electrical services, partly owing to the ten- 
dency to operate all services by this means. It is 





well known that, as well as being used for heat- 


ing and lighting, electricity is now employed to 
operating , engine starters, wing-flaps, 
pumps, cameras, de-icers, engine-cooling gills, con- 

stant-speed propellers, ammunition feeds, gun tur- 
rets, firing controls, automatic pilots, servo-motors, 
remote controls, and instrumentation in general. 

The book gives a little information on the subject of 
auxiliary generator plants, and shows that it is 
difficult to make out a really convincing case for 
their adoption.. Recently, however, the Rotol 
auxiliary generating plant has made its debut, and 
it is interesting to note that it provides normal 
outputs of 20 kW alternating current and 3 kW 
direct current, and maximum outputs of 32 kW and 
5 kW, respectively. It is contemplated that two 
of these sets would normally be fitted to a large 
aircraft, to reduce the vulnerability of the system. 

In the past few years the application of electricity 
in aircraft has been accelerated beyond all expecta- 
tions, and since so many of the details are still 
secret, it is difficult to publish up-to-date books on 
the subject. The author has arranged the scope 
of his book with care, however, and has avoided 
such subjects as wiring and connecting practice, 
which varies according to the country, and which, 
particularly in war-time, is in a constant state of 
flux. In general, the treatment is confined to 
British practice, and the scope is mainly confined 
to the mathematical aspect of the subject, being 
based on the author’s own experience, covering ten 
years of the application of electrical e to 
aircraft. Although it is claimed that the standard 
of mathematical and electrical knowledge required 
by the reader is of an intermediate character, the 
reader will find that the standard necessary is some- 
what higher. 

The book deals with such branches of the art 
as aero-engine ignition, the generation of direct 
and alternating currents, voltage regulation, radio 
supply and ripple smoothing, permanent mag- 
nets, and pyrometry. The effect of high flying on 
aero-engine ignition is discussed. There are many 
aspects of the effect of high flying on aircraft 
electrical apparatus that are not mentioned, one 
being the merits of alternating v. direct current. 
The author does, however, state a case for the 
advantages of alternating over direct current for 
large electrical loads. Although, at the present 
time, the majority of aircraft services use direct 
current, the tendency is more and more to use 
alternating current. In view of this tendency, 
it is considered that the author has made a judicious 
choice in the lengths of the chapters on the two 
systems. The book is well illustrated with circuit 
diagrams, graphs, and cathode-ray oscill 
While it is not a complete manual on the subject 
of electrical engineering as applied to aircraft, 
owing to its somewhat nature, the author 
has dealt admirably with the material at his disposal, 
and the book can be recommended to the student 
and the designer as containing much material of 
fundamental value. 





AIRGRAPH INVOICES TO AUSTRALIA.—The High Com- 
missioner for Australia in London has received advice 
from the Commonwealth Government that it has been 
decided to accept Airgraph copies of invoices, provided 
that these show all! essential particulars, namely, the 
quantity and description of the goods, the current domes- 
tic value, the selling price and the f.o.b. charges. It is 
added, however, that importers who produce these Air- 
graph invoices will be required te furnish cash securities, 
for such amounts as the Collector of Customs considers 
necessary, that the original invoice will be produced when 
received. 





HIGH-STRENGTH SAND-CAST ALUMINIUM ALLOY.—A 
description of a sand-casting aluminium-rich alloy, the 
physical qualities and strength properties of which are 
stated to be similar to those of high-strength heat-treated 
alloys, although they are obtained without quenching or 
heat-treatment, is given by Mr. Hiram Brown in a recent 
issue of the American Journal Aero Digest. The percent- 
age composition of the alloy, to which the name Frontier 
40E has been given, are as follows: zinc, 5-5; mag- 
nesium, 0:5; chromium, 0-5; titanium, 0-2; iron, 
1-0 (maximum); copper, 0:4 (maximum); silicon, 0-3 
(maximum); the remainder being aluminium, The fol- 
lowing mechanical-test results are quoted as typical: 
yield strength, 9-8 tons per square inch ; ultimate tensile 
strength, 14-3 tons per square inch ; and elongation, 3 per 
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THE CALORIFIC VALUE AND 
SPECIFIC GRAVITY OF COAL. 


Frou a CORRESPONDENT. 


Tue efforts of industrial users of coal to get the 
utmost heat from their fuel, and the unwonted sources 
from which they are often compelled to take their 
present supplies, have directed increased attention 
to the question of calorific values. A consumer, 
experiencing difficulty in maintaining steam with, 
for example, some strange new outcrop coal, is 
bound to wonder whether the trouble is due to his 
inexperience in burning it, or whether the heat is 
simply not there to be evolved. The latter question 
can, of course, be settled by a calorimetric test, but 
calorimeters seldom form part of the equipment of 
small industrial plants, and, even if they were 
obtainable, it is more than likely that there would 
be no one available with the necessary skill to 
operate them properly. 

These considerations led to a search for some 
practical way of estimating, even if only approxi- 
mately, the calorific value of coal. Almost anything 
would be an improvement on the only method at 
present open to the small consumer, namely, looking 
at the coal and guessing. It was obvious that, other 
things being equal, a coal with a high percentage of 
ash would produce less heat per pound than one of 
greater purity. It was equally well known that 
dirty coals were associated with high specific 
gravities, for this fact forms the basis of coal washing 
and of grading coals by the “ float and sink ”’ test. 
Hence it appeared probable that there would be 
some fairly definite relationship between the specific 
gravity and the calorific value of coal, at any rate 
for coals of approximately the same nature. If 
such a relationship could be established, it would 
enable consumers to make an easy and rapid 
assessment without recourse to calorimetric methods. 
If ash could be considered as merely playing the 
part of an adulterant, and if all ash-forming sub- 
stances were of more or less the same nature, all 
that would be required for a solution of the problem 
would be a knowledge of the calorific value and 
specific gravity of pure coal substance, together 
with the specific gravity of pure ash substance. 

An examination of a large number of proximate 
analyses of coals from various parts of the country 
made it seem reasonable to take 14,500 B.Th.U. 
per pound as the average value of ash-free and 
moisture-free bituminous coals. This, of course, is 
the generally accepted figure for the calorific value 
of pure carbon, and it could only be true for coal 
substance if it so happened that the benefit of the 
hydrogen in the latter were cancelled by the propor- 
tion of the incombustible nitrogen and oxygen 
present. However this may be, a study of a large 
number of tests indicated that 14,500 B.Th.U. was 
about the best figure to take. There remained the 
question of the specific gravities of pure coal sub- 
stance and pure ash substance, respectively. Pub- 
lished data of “ float and sink ” tests of bituminous 
coals showed specific gravities of less than 1-25 for 
the cleanest fractions of a sample, with a range up 
to over 2-1 for the high ash fractions. By extra- 
polating the data obtainable, it seemed justifiable 
to infer that the specific gravity of pure bituminous 
coal substance might be taken as 1-2 and that of 
pure ash as 2-5. In view of these figures, it was 
su by Mr. R. H. Parsons that the calorific 
value of ordinary bituminous coal ought to be 
approximately given by the formula : 

C.V. = 27,884 — 11,154 sp. gr. . - (d) 

For such a formula to be of any use to the small 
consumer, it would be necessary for him to be able 
to determine specific gravities in a simple and 
substantially accurate manner. This, fortunately, 
was easy, the proposed method involving no more 
apparatus than a 2-Ib. glass jam jar and a pair of 
ordinary kitchen scales, with weights down to 
1 gramme. The jar, filled with water up to a mark, 
was weighed to the nearest gramme. A sample of 
coal, amounting to about 4 lb., was weighed to 
the same accuracy. The coal was then put into the 
empty jar, which was filled to the mark with water 
and weighed again. By subtracting the last weight 
from the sum of the first two, and dividing the 
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weight of the sample by the result of the subtraction, 
the specific gravity was immediately obtained. In 
view of the size of the sample, the result of this 
somewhat heroic method is probably comparable in 
accuracy with that obtainable by the more meti- 
culous procedure of the professional chemist. 

It would be well, in the interests of logical deduc- 
tion, if the story could be ended here, but there is a 
sequel which it would be unfair to omit. The 
formula was brought to the notice of Mr. Oliver 
Lyle, who, realising the utility that anything of the 
kind might possess for the small coal consumer, at 
once undertook to have it verified in the Tate and 
Lyle Research Laboratories. Accurate tests of 
specific gravity and calorific value were carried out 
on 31 samples of coal of widely varying quality. 
The results are plotted in the accompanying dia- 
gram.- The plotted points, as will be seen, fall too 
erratically to indicate any very definite relationship 
between the calorific values and the specific gravities. 
The best straight line that could be drawn among 
the points was determined by rigidly statistical 
calculations, and conformed to the formula 

C.V. (in C.ELU. per Ib..) = 26,622 — 14,590 sp. gr. 
or 

C.V. (in B.Th.U. per Ib.) = 47,920 — 26,262 seal, *y 

- (2) 


The straight lines representing formulz (1) and (2) 
cross at the point corresponding to a specific gravity | 
of 1-326, for which they both predict a calorific | 
value of 13,094 B.Th.U. per pound. In general, 
however, the experimental formula (2) gives a 
relationship between the calorific value and the 
specific gravity which differs considerably from that 
deduced previously by the mere force of logic ; but 
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more regrettable still is the fact that the experi-| 
mental relationship, such as it is, is too vague to| 
justify its acceptance as representing anything | 
useful. This is sufficiently obvious from the dia- | 
gram, but it is further emphasised by the smallness | 
of the correlation coefficient between the quantities | 


concerned. This coefficient, as calculated by the | 


standard statistical method, has a value of only | 
0-114, which, for 31 points, is bad enough to justify 
a statistician in maintaining that the relationship 
deduced might be a purely fortuitous one, and that 
no relationship at all may really exist. This con- 
clusion would be a sad one, and hardly consistent 
with the recognised advantage of removing the 
heavier portions of coal by washing. All that can 
be safely said on the matter is that the case for the 
possibility of a useful formula connecting the 
calorific value of coal with its specific gravity is not 
proven, and it is hoped that further light may be 
thrown upon the subject by other workers in this 
field. 





LIMITATION OF SUPPLIES (MISCELLANEOUS) ORDER.— 
The Board of Trade have issued the Limitation of Sup- 
plies (Miscellaneous) Order (S.R. and O. 1943, No. 1637, 
price 1d.), which requires every person whose name was 
entered on the Home-Trade Register on July 31, 1943, 
to make a return, on form Misc. 17, giving, among other 
data, the value of controlled goods supplied by him 
during the standard period June 1, 1939, to May 31, 
1940, and during the restriction period, February 1 
to July 31, 1943. A copy of the form is being sent to 
all persons concerned, but those who have not received 
a copy should apply to the Chief Accountant, Board of 
Trade (Miscellaneous Section), North Gate, Prince 





Albert-road, London, N.W.8. 
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THE REVISION OF TONNAGE 
LAWS.* 


By A. Murray Srernen, M.C., B.A. 


I Feet that, on this occasion, I ought to devote my 
attention to a problem which, for 40 years at least, has 
been discussed from time to time by this Institution 
and similar bodies, and which appears to be farther 
than ever from a satisfactory solution. I refer to rules 
for the measurement of tonnage of ships. A unique 
opportunity appears now to be approaching to ieve 
a revision of these rules. If this chance is missed the 
probability is that never again will a set of circumstances 
arise so favourable for a general revision. 

After the war, by far the largest merchant fleets will 
be by the United States of America and by the 
British Commonwealth of Nations. Moreover, of the 
two great canals used by the ships of all nations, the 
Panama is controlled by the United States and the Suez 
by the French and British. In addition, most of the 
chief maritime nations of the world are working with 
us in this war. An overwhelming majority of the 
nations that are most vitally concerned with this 
problem are, therefore, already linked together in a 
common cause. From the point of view of the ship- 
owner, too, this would appear to be a unique oppor- 
tunity for a change, if a change is ever to be made ; for, 
almost universally, their fleets are woefully diminished 
and they are faced with the necessity of rebuilding them 
over the next few years if they are to maintain their 
trade. Consequently, a change now would have far 
fewer repercussions than in normal times. Even more 
important is the psychological attitude abroad among 
the nations to-day. When everything is in the melting 
pot, men are prepared to examine and consider any 

; but, when we slip back intothe smooth stream 
of peace, men will be less inclined to look with favour on 
anything which may cause inconvenience. 

tonnage laws provide for two measurements of 
tonnage: the gross roughly a measurement 
of the cubic capacity of the ship and her superstructure 
—and net tonnage, which is supposed to represent the 
eubic capacity of the spaces in the ship which earn 
money. For the purposes of assessing the ship for dues, 
the net tonnage is usually used ; though for some pur- 
poses, such as drv-dock dues, the ow tonnage is some- 
times applied. It would therefore appear that, in 
general, the port dues are assessed on what was supposed 
to be a measure of the ing capacity of the ship. 
But is this the right principle to apply ? In the render- 
ing of most other services the payments are based 
roughly on the cost to the supplier of rendering that 

icular service. So there are strong grounds for 
challenging the very principle upon which the present 
tonnage laws are based. 

The evolution of the tonnage laws has been dealt with 
many times before. The early laws were framed in an 
endeavour to provide a fair basis for taxation as between 
ship and ship, but they have been so amended and over- 
laid with compromise that, in the discussions on the 
subject, no one has ventured to defend them on the 
ground that they are fair. Apart from their fairness or 
otherwise, they are now very complicated and require 
the measurement of most spaces in the ship. It would 
be interesting to know how many surveyors all over the 
world spend the greater part of their lives measuring 
ships for tonnage, an occupation in which there might 
be some satisfaction if it were the only way to achieve 
fairness, but of which under the present rules this cannot 
be said. If a simpler and fairer set of laws can be 
found—and I am sure that it can—those highly skilled 
men are simply wasting their energies on altar of 
an outworn conservatism ; and not only their energies, 
but the shipowners’ and the nation’s money. 

Because the present tonnage laws are unfair as 
between ship and ship, shipowners and builders are 





* Presidential address to the Institution of Engineers 
and Shipbuilders in Scotland, delivered in Glasgow on 
Tuesday, October 12, 1943. Abridge . 











DEc. 17, 1943. 


ENGINEERING. 


485 








forced to produce ships which are in many respects 
neither as efficient nor as seaworthy as they might be. 
Consequently, if a ship does not take advantage of some 
of the loopholes in the law, she is penalised and has to 
pay higher dues all her life. The most important of 
these so-called loopholes, and the one most likely to 
have important effects on the future, is the way in which 
machinery spaces affect tonnage. the machinery 
of a ship, including light and air trunks, and 
shaft tunnels, amount to 13 per cent. or more, and 
under 20 per cent., of the gross tonnage of the ship, then 
a 32 per cent. deduction is obtained from the gross 
tonnage in arriving at the net tonnage. Now, modern 
machinery is becoming lighter and lighter, and more 
and more compact, and we have already reached the 
stage where the designer has often, in order to get up 
to the 13 per cent., to provide large spaces in the centre 
of the ship which are simply wasted. He has even 
sometimes to build up his engine or boiler hatch above 
the boat deck in order to increase the entire space which 
comes into machinery-space measurement. As machin- 
ery becomes smaller and still more compact, as un- 
doubtedly it will, many a ship will carry round with 
her all her life a large useless, almost empty space in 
her middle; but it is hidden, and those who sail in 
ships have become so used to it that they never think 
about it. A distinct brake is thereby put on the 
of marine engineering, in that a part of the 
Penefita which smaller and lighter machinery should 
reap is withheld. Admittedly, some limiting factor 
was necessary in the past, and may be necessary in the 
future, to ensure that working spaces such as engine 
and boiler rooms are ample for the health and wellbeing 
of the men who work in them, but surely this is a func- 
tion which the Board of Trade should exercise, quite 
a from tonnage measurement. 
yee = entirely illogical situation has been created 
by the effect of the measurement of superstructures for 
tonnage. Originally, no doubt with the laudable idea 
of encouraging as much enclosed deck shelter as possible, 
superstructures which were not totally enclosed were 
exempted from all tonnage measurement ; but, as time 
went on, superstructures became larger and the aper- 
tures to them smaller, until the position became quite 
topsy turvy. It now amounts to this, that if one has a 
complete superstructure one may, by making apertures 
in it, and by fitting scuppers to it, thereby making the 
ship less seaworthy, er it exempt from net tonnage. 
It is true that these apertures may be boarded up, but 
the regulations strictly forbid any sort of door or per- 
manent form of fastening, if the exemption from net 
is to be retained. 

The commonest type of ship affected in this way is 
that known as the shelter-deck ship. In this type, the 
shelter-deck superstructure covers the whole deck of 
the ship and the shelter deck has become, in effect, the 
weather deck of the ship; but if a tonnage ing is 
left in the deck, just large enough to fulfil the i 
of such an opening, the whole of the shelter-deck 
is exempt from net tonnage a space as hap- 

ns to be occupied by cargo. tonnage laws have 
Lice ofikeed @ very: hes bribe to owners and desi 
and a large number of shelter-deck ships have been 
built. So far has this idea been developed that, in 
some recent coasters, the shelter-deck space looks as 
though it actually were more than the remainder of 
the cargo space. During the war, these shelter-deck 
ships have their tonnage openings closed by means of 
a permanent and sound type of structure, and have 
been enabled to take advantage of increased draught in 
consequence. It is possible that owners of shelter-deck 
ships would be averse from any change in the tonnage 
laws which had given them these advantages, and that 
there are so many of these owners that they would be 
able to defeat any change. But is this not a short- 
sighted view ? Provided that a fair solution were found 
as between ship and ship, the shelter-deck type would 
suffer no injustice ; while all shipowners would benefit 
by being able to get better-designed ships at less cost, 
owing to the elimination of useless and often harmful 

ments necessary to circumvent the tonnage 
laws, not to mention the fees for making the present 
elaborate measurements. 

There are many other ways in which the tonnage laws 
react unfairly between ship and ship, although perhaps 
not quite so striking or so ridiculous as these two. One 
concerns the measurement, or rather exemption from 
measurement, of double bottoms; others concern the 
way in which measurement is taken to the face of the 
frames of a ship, and to the way in which —_ 
ceiling are treated. In tankers, for instance, the . 
ing is often made deeper than it need be, simply to avoid 
the effects of tonnage measurement. 

These are, in brief, some of the reasons which show 
why the present tonnage laws are unfair as between 
ship and ship, even if they were administered and inter- 
on the same uniform basis. But tonnage laws 
must inevitably be administered by a number of 
different authorities of different nationalities all over 
the world; and the more complicated they are, and 
the more definitions which lend themselves to differ- 














ences in interpretation, the greater becomes the scope 
for further unfairness. The nation which applies a 
strict interpretation may well be handicapping its ships 
as compared with those of a nation where the inter- 
pretation is lax. If, however, some simple and easily 
checked tonnage laws were in operation, this inequality 
of A gerne at least, would be a 

problem of finding a single ir tonnage law 
as cen auiie & tee blem which has faced those 
who have framed the by which racing ts have 
been measured. In the case of racing yachts, the old 
tonnage rules were at first used, but as designers found 
ways of cheating the rules, new rules had to be pro- 
duced. At one time, length between perpendiculars 
was one of the main ingredients of a formula, which was 
killed by the famous Jullanar in 1874, where the stern- 
post was placed very far forward. But the main object 
of all yacht rules is to provide a rule which, while giving 
a designer as much latitude as possible, tends to ise 
all yachts which do not approach to the type which has 
been proved by experience to be the most suitable for 
the purpose. The problem for ships is easier than that 
for racing yachts, because there are considerations other 
than speed which tend to keep ships to the most 
suitable type. In fact, most ships would certainly have 
been better designed, and more efficient, if the tonnage 
laws had not existed when they were built. 

It would, perhaps, be possible to amend the existing 
laws so as to remove the handicaps to design which they 
now present, but with each amendment the laws and 
their interpretation would almost inevitably become 
more and more complicated. But why preserve an 
unnecessary and ea for achieving a com- 
yd simple end? The main object of tonnage 

ws is to provide a yardstick by which to assess the 
dues which each ship shall pay for the use of ports and 
canals ; and, surely, the simpler the law is, and the more 
easily checked it is, the better. 

Some of those who have studied the matter have 
advocated displacement as the best yardstick on the 
ground that displacement has had to be measured 
already for load-line assignment. There is logic in this 
solution, but it is open to the ent that,it would 
unfairly affect the ship with the coefficient as com- 
pared with the ship with the fine coefficient. Moreover, 
it is not an easy matter to check the dis ment of a 
foreign ship coming into your ports. ould not the 
fairest and simplest tonnage law be a formula com 
of the three main dimensions which measure ly the 
cost of building and maintaining the harbour or canal 
facilities—length, breadth, and draught of water? A 
formula based on these three is entirely logical for its 
main purpose, namely, the assessment for dues; and, 

measured 


moreover, these three dimensions are so easily 
| that there should be no room for differences in inter- 


pretation in different parts of the world. 
The only difficulty, and not a very great one, in 
ing up such a formula is the definition of length, 
and ht. If were defined as the 
overall length, the tendency would be for ships to have 
vertical stems and sterns, which, apart from bei 
ightly, are not the most serviceable forms. 
length were defined as length between perpendiculars, 
the tendency would be for sternposts to be placed 
farther forward than would be desirable. If we define 
length as on the water line at full-load draught 
the tendency would be for excessive overhangs above 
water. It would a: , therefore, that whatever defini- 
tion of length is adopted must be qualified in some way. 

A definition such as this might meet the case: 
“ Length shall be the length on the load water line, pro- 
vided that the overall length shall not exceed the 
L.W.L. length by more than 2 per cent. at the fore end, 
and 3 per cent. at the stern. If the overall length 
exceeds the L.W.L. by more than these amounts, such 
excess shall be added. to the length for tonnage pur- 
poses.” Alternatively, length might be defined as 
“length between SS with an allowance of, 
say, 2 per cent. forward and 4 per cent. aft.” This 
would come close to the definition used by the classi- 
fication societies, which is, roughly, the length on the 
water line from the stem to the sternpost, with an allow- 
ance of 4 per cent. This definition would probably 
need to be qualified by an allowance of, say, 2 per cent. 
at the fore end, and the allowance of the after end should 
not be confined to water-line length, but made to cover 
overall length. 

Breadth presents less difficulty. The extreme beam, 
as measured at present by the Board of Trade, would 
give afairmeasurement. The only qualification needed 
would be to allow the overhang of one or more unen- 
closed decks by, say, 2 per cent. of the beam on each side, 
to meet the case of passenger vessels or of docking plat- 
forms overhanging from the navigating bridge. Draught 
would be defined as the salt-water draught to the sum- 
mer load water line. It is suggested that a formula 

LxBxD 

=~ +—~— =tonnage, 
k being a coefficient, would give a simple, fair, and 
eusily measured tonnage for all ships, and would have 








the minimum hampering effect on design. Another 
alternative would be to use depth in place of draught. 
Some naval architects already use a formula 


LxBxDxk 


to estimate tonnage approximately. 

Admittedly, any change in the tonnage laws would 
involve a large amount of office work and the issue of 
new to documents for existing ships, as well as an 
adjustment of the scales of charges to all ports and 
canals; but, as a change in the present complicated 
and certainly unsatisfactory law is more than overdue, 
surely this opportunity should be taken to put the ton- 
nage law on a simple basis. There is no need whatever 
to have two tonnages, such as gross and net ; and, while 
we can never get rid of displacement tonnage and dead- 
weight tonnage, it is suggested that, if there were one 
universal tonnage on which the dues were paid in all 
ports and canals, this and this only would tend to be 
used for all statistics’ So far as harbour and canal 
authorities are concerned, their main concern is the 
amount of revenue which they collect in dues. If, 
therefore, a change in tonnage laws alters the total 
amount of tonnage using the port or canal compared 
with the present position, the collecting authority has 
merely to apply a factor to its existing scale of charges. 
This factor would be easily found by taking an average 
selection of the ships concerned and comparing their 
tonnages under the old and new conditions. 

The minds of the laymen, the public, and the poli- 
tician are continually being confused by the production 
of figures and statistics making use sometimes of one 
tonnage measurement, sometimes of another. No 
layman can easily understand the difference between 
gross and net tonnages. One simple universal tonnage 
law would make all shipping questions very much 
easier to understand and to handle. For the good of 
shipping as a whole it seems obvious that the question 
must be tackled, and tackled in a radical way ; tinker- 
ing with it will only waste time and energy for years to 
come and will perpetuate an anachronism, to the services 
of which many good surveyors all over the world have 
given their life’s work quite unnecessarily. 

I think that I am entitled to put the position even 
more strongly and to say that the present tonnage laws 
are a disgrace to the shipping community of the world 
and an insult to their intelligence. Their net result is 
(1) to waste the life work of a large number of skilled 
surveyors and much time in shipyard drawing offices, 
where men have to learn the refinements of the tonnage 
laws and to become experts in the art of circumventing 
them by legitimate expedients ; (2) to produce several 
forms of tonnage figures confusing to the layman, and 
even to those in the industry ; (3) to encourage owners 
to make openings in some types of ship, thereby making 
them less seaworthy; (4) to force designers to make 
machinery spaces much larger than they should be, 
leaving large empty spaces in the middle of the ship 
and disco ing new types of machinery ; (5) to give 
considerable latitude to their interpretation, allowing 
the lax to score over the strict ; (6) to make the tonnage 
of a loaded ship almost impossible to check, and, finally, 
(7) to give anything but a fair assessment between ship 
and ship. 

These seven evils, inherent in the present law, make 
it imperative that a clean sweep should be made, and 
a completely new and simple law evolved. No tinker- 
ing with the old law can be satisfactory. Any new, 
simple, well thought out and fair law would be of 
enormous advantage to the shipowners, the ship- 
builders, and the engineers ; and now is the time for it. 
The root of the whole trouble has been the principle on 
which the old laws were based, that is to say, the earning 
capacity of the ship. If the alternative principle, which 
is obviously the right and equitable principle to use, 
namely, the cost of the service rendered to the ship, had 
been employed, the tonnage laws would not have got 
into anything like the muddle in which they are to-day. 
Even if on, Bea to be revised now, if they were to 
continue to be based on the wrong principle, they would 
almost certainly get into a muddle again. I cannot 
too strongly emphasise that, in my view, it is this funda- 
mental mistake of principle which has caused all the 
trouble, and which will continue to cause trouble until 
it is altered. 





HaRD-CHROMIUM PLATING ON STEEL.—In a paper pre- 
sented at the 30th Convention of the American 
Electroplaters’ Society, Mr. A. W. Logozzo emphasises 
that it is essential for a steel article to be correctly heat- 
treated prior to hard-chromium electroplating if good 
results are to be obtained. He points out that the grain 
size of plating is governed by that existing on the surface 
layers of the steel. The author recommends that in 
order to avoid adsorption of hydrogen, the cleaning of 
articles should be carried out by anodic methods. Finally, 
plated articles should be heated to a temperature of from 
150 deg. to 280 deg. C. to expel hydrogen occluded by the 
chromium deposit. 
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SPECIAL SCREW-CUTTING IN AN | 
AMATEUR’S WORKSHOP. 

Many amateurs who have an aptitude for hand- 
ling tools and scheming out methods of using them 
have developed a degree of proficiency, on the practical 
side, which is proving of real value to the war effort. 
One such case which has come to our notice appears 
to be worth recording. Mr. J. A. Stanesby, who 
is employed during the day in a London bank, spends 
his evenings and other+spare time in a workshop he 
has set up in his garage, in machining components 
of vital importance to supplement the output from| | T 
a small works owned by a relative. It may be men- | 
tioned that Mr. Stanesby’s experience as an amateur | 
engineer extends over some 30 years. The machin- | 
ing is done on a Milnes 3}-in. centres back-geared | 
serew-cutting lathe with a compound slide rest. 
The work required is the screwing of a bore to mate 
with a thread 3 in. in external diameter. The thread 
is 0-4 in. long with 16 threads per inch of Whit- 
worth form. The components to be threaded are 
machined from the solid round bar. They are turned 
at the works in ordinary commercial-grade self-centring 
chucks of only approximate accuracy, and it is therefore 
found necessary before screwing to take a light cut with 
a round-ended tool to bring the bore to the required 
diameter and to ensure concentricity. The compound 
slide of the lathe has not sufficient swivelling movement 
to enable the threads to be cut by setting it at an/| 
angle. The tools, of which two are employed, are 
accordingly mounted in holders parallel to the spindle 
and carried on the top slide of the compound rest. 
One of the tools has a V cutting edge with an included 
angle of 55 deg., and is used to form the thread by a 
series of successive cuts. The second tool has a rounded | 
end and is used for taking a light cut off the tops of the| The screw to be cut being of Whitworth form with , 
threads previously cut with the V tool, as well as for| 16 threads per inch, the normal depth of thread is | 
the light prelimimary cut referred to above. The | 0-040 in., but in this case the bore of the component | 
grinding of the main tool to the V-contour is not is such that the top of the thread is truncated and its | 
normally a difficult task, but in this case special con- | depth is actually 0-037 in., as shown in Fig. 5. Six 
ditions obtain. The bar steel from which the com- cuts are taken in all, as indicated, necessitating fine 
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ponents are manufactured contains numerous hard | adjustments of the tool. Mr. Stanesby therefore con- | 
spots, a condition which necessitates repeated re-grind- | structed’ and fitted micrometer collars to the traversing | 
ing and not infrequently results in the fracture of the motions of the compound slide. The radial feed is set | 
tool. As speed of production is an important factor, | by the cross-traverse movement of the bottom slide, | 
and as the threads have to be cut within close limits, | and the first cut is taken with the tool in the position 
it is essential to provide means by which the tools | shown by dotted lines on the right in Fig. 5. This cut 
ean be ground rapidly and to a uniform contour.| makes an ordinary V-groove with both edges of the 
The grinding equipment shown in Figs. 1 to 4 was) tool cutting. The second cut, however, is made mainly | 
designed and made by Mr. Stanesby to facilitate the | by the point and left-hand edge of the tool, so that the 
tool-finishing operations. The series of cuts used in| tool must be traversed towards the headstock relatively 
forming the thread is illustrated in Fig. 5. | to the compound slide before the cutting feed is given. | 
The tools are of }-in. square steel and are held for, The longitudinal traverse required is equal to tan | 
grinding in the jig shown in Figs. 1, 2 and 3. The tool | 27} deg. x the depth of cut, and tan 27} deg., for all | 
is lettered a in these figures, and is held in a recess of | practical , is equal to 0-5. When the second | 
the same dimensions as its cross-section, at the edge | cut is to be made, therefore, the tool is traversed, by | 
of the jig plate b, by a swivelling bar c. The edges of | moving the top slide towards the headstock in @jlongi- | 
the recessed front of the jig are inclined at 27} deg. | tudinal direction through half the depth of the cut. 
to its back edge, the latter being held parallel to the The third and fourth cuts are taken after corre- 
periphery of the grinding wheel, which is indicated in| sponding adjustments of the tool towards the head- 
Figs. 2 and 3 by hatching. The bar c swivels in the | stock. fifth cut, which is to clean up the thread 
horizontal plane on a stud near its centre and carries | surface, is made with the tool in the same longitudinal 
a set-screw d at its outer end. The swivel stud has a | position as for the fourth cut. This cutting sequence 
knurled nut, which not only retains the bar in place, | will be clear from . 5. The sixth cut is made by| 
but also forms a fulcrum on which the bar is tilted in| traversing the round-ended tool towards the he: 
the vertical plane. This tilting is effected by screwing | stock, 0-001 in. of metal being removed, so truncating 
down the set-screw, when the outer end of the bar is| the thread a little more. The round-ended tool is| 
forced upwards and its inner end pressed downwards | mounted on the top slide and staggered relatively to | 
on to the tool, which is thus gripped firmly for grinding. | the V-tool, so that neither interferes with the other. 
A part turn of the set-screw is all that is necessary to| We witnessed one of the components being screwed ; 
grip or release the tool. the floor-to-floor time was 4} minutes and the work- | 
In the actual grinding operation, the jig is used in| manship, when tested by the standard plug gauge | 
the manner shown in Fig. 4, the same reference letters | provided, was wholly satisfactory. This time, it may | 
being employed in this illustration as in Figs. 1, 2 and 3, | be mentioned, includes the initial boring cut and the | 
while the grinding wheel is lettered ¢. The jig is | final cleaning up, gouging and greasing operations. | 
carried in a block f, on the surface of which it can be | Altogether, it will be clear that Mr. Stanesby is sub- 
traversed in a direction parallel to the wheel spindle. | stantially increasing the output of the small works | 
The block is mounted on a pair of swinging li g| concerned, and has shown considerable ingenuity in | 
attached to a fixed wooden base. A light helical | adapting his plant to somewhat exacting requirements. | 
tension spring enables a contact pressure to be obtained 
against the wheel, while a milled set-screw forms a} 
stop to prevent over-grinding. It will be clear from | 
Fig. 4 that the side rake on the tool faces is determined | exrarum.—Dr. Norman Kendall has asked us to state 
by the inclination of the block f and the links g to the | that the value of the fixed resistance shown on the left 
vertical, the inclination of the links providing for the | of Fig. 3, on page 461. of our last week’s issue, is 1,000 2, 
necessary grinding feed, and that of the block, which | and not 100 &2 as indicated. 
can be tilted in the links as shown, affording flexibility | 
in the initial setting. The grinding operation consists | 
of traversing the jig in the block. with one hand and| AssociaTION oF ENGINEERS OF FIGHTING FRANCE.— 
controlling the links with the other, so that the spring | The next meeting of the Union des Ingénieurs et Tech- 
pressure can be relieved as required. Reversal of the | niciens de la France Combattante will take place at 
tool in the jig enables the other face of the tool to be | 4.30 p.m., on Tuesday, December 21, at the Institution 








THE INDICATING OF ENGINE FUEL-INJECTION SYSTEMS : 








- | directed to assisting the war effort. 


ground, as shown in Figs. 2 and 3, the angle of the 
side rake of the two faces differing by a minute amount. 
The front rake is, of course, a function of the side 
rakes and the top rake is given by the edge of the 
wheel in a separate grinding operation. The point of 


the tool, though shown sharp in Figs. 2 and 3, is lapped 
by hand to the contour necessary to form the bottom | 
of the thread. 


of Mechanical Engineers, Storey’s Gate, St. James’s Park, 
London, 8.W.1, under the chairmanship of M. le Général 
Sice. Colonel P. Baranger, Directeur du Centre de 
Technologie Scientifique, will speak on “ The Recon- 
struction of Technical Education.”’ British and Allied 
engineers and technical men are invited to attend the 
meeting and to take part in the discussion, either in | 
French or English. | 
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RESEARCH ON CAST IRON. 


As is the case with most other industrial research 
organisations, the work of the British Cast Iron Research 
Association, at the present time, is practically wholly 
It is stated in the 
recently-issued 22nd annual report of the Association, 
covering the year ended June 30, 1943, that certain 
changes in the war situation have considerably relieved 
the position with respect to low-phosphorus raw 
materials. As a consequence, further research on 
dephosphorisation has been deferred. The work carried 
out during the year for the Research Committee of the 
Institution of Mechanical Engineers, on High-Duty 
Cast Irons, has been entirely devoted to the acicular 
cast irons, a structural type of alloy material which 
offers great promise for engineering purposes, in 
which considerable interest is being taken by 
founders and engineers. For the same Committee, 
information on the properties of cast iron in relation 
to design is being collected and collated, and part 
of the work, relating to properties at elevated 
temperatures, has been completed. Studies of the 
formation of graphite and microscopically-visible non- 
metallic inclusions have been continued, and work on 
the high-temperature properties of ingot-mould ma- 
terials, for the Iron and Steel Industrial Research 
Council, has been resumed. An investigation on the 
comparative effectiveness of various ladle additions 
is also in . 

Work on the chemical determination of inclusions, 
conducted in conjunction with the Oxygen Sub- 
Committee of the Joint Committee on the Hetero- 
geneity of Steel Ingots of the Iron and Steel Institute 
and the British Iron and Steel Federation, has so far 
been confined to the aluminium reduction method for 
total oxides, but a vacuum fusion equipment for 
determining both solid oxides and gases is being 
constructed. Work on moulding sands is proceeding, 
and a report on clays from British sources, suitable for 
use with synthetic sands, has been issued. It is pointed 
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out that unless further deposits come to light this 


investigation may be regarded as completed. A number 
of possible substitutes for linseed oil and other organic 
core binders have been examined, while work on the 
recovery of those core sands carrying ash-containing 
binders is approaching completion. Investigations on 
the testing and control of vitreous enamels, carried out 
in conjunction with the Institute of Vitreous Enamellers, 

work on tin opacifiers, conducted in association 


with the Tin Research Institute, have been continued 
and several reports issued. 
The work of the various laboratories has been, or is 


being, facilitated by the acquisition of new equipment, | 


for some of which new accommodation is being pro- 
vided. The Council of the Association, on the recom- 
mendation of the Laboratory Equipment Panel of its 
Research Committee, has set aside a sum of 5,0001. 
for the purchase of this equipment. In addition to the 





TEMPORARY STRUCTURE UNDER TEST. 


vacuum fusion apparatus already mentioned, the 
chemical laboratory has been equipped with a Spekker 
absorptiometer, while spectrochemical apparatus is 
being obtained. Machine-tool equipment has been 
provided for the machine shop ahd the mechanical- 
testing laboratory has been supplied with a fatigue- 
| testing machine. Creep-testing equipment is being 
| obtained. Bath and cooling-curve furnaces and dilato- 
meters, and electrical and magnetic-testing apparatus 
have been purchased for the physical-metallurgy 
laboratory. The experimental foundry has been 
equipped with shot-blast apparatus. 








SOUTH AFRICAN RarLways.—The gross earnings of the 
| South African Railways, during the period October 10 to 

November 6, amounted to 3,350,2261. compared with 
: 3,211,4321. in the corresponding period of 1942. 


| REPAIR OF A BOMBED RAILWAY 
VIADUCT. 


Some months ago, an enemy aircraft succeeded in 
dropping a bomb on the London-road viaduct, Brigh- 
ton, which carries the double track of the Southern 
Railway line between Brighton and Lewes. This 
viaduct, which was built in 1845-6 to the designs of 
John Urpeth Rastrick, who was also the engineer 
responsible for most of the Southern Railway’s main 
line between London and Brighton, is constructed of 
brick, on a curve of about 10 chains radius. and 
consists of 27 arches. It took about 18 months to 
complete and contains some 8,000,000 bricks. The 
rails are at a height of about 70 ft. above ground level. 
The heavy bomb which caused the damage struck No. 7 
pier, causing the collapse of the pier and of the two 
arches which it supported and leaving the rails and one 
parapet suspen over a gap some 70 ft. in width, as 
is shown in Fig. 1, herewith. The downward drag of 
the arches as they collapsed caused cracks in the 
adjacent arches ; but they remained standing, altho 
the suspended parapet fell some six hours after 
incident. There was a good deal of pitting on one 
of the adjacent abutments, caused by flying splinters. 

To prevent the collapse of the piers on each side 
of the one which was demolished, the first step taken 
was to tie the two adjacent arches with 2 in. square 
rods, four to each arch, this size being used merely 
because the material happened to be readily available. 
The screwed ends of the rods passed through washer 
plates bearing against timber walings, 14 in. square 
in section, placed along the faces of the piers. To 
guard against distortion of the arches as the nuts were 
tightened, the piers were strutted apart by 12-in. square 
timbers. These tie rods, walings and struts were 
fixed from tubular scaffolding, which was erected in a 
few hours. Concurrently with this work, the clear- 
ance of the 1,600 cubic yards of fallen masonry was put 
in hand. Five Portable air compressors were brought 
to the site to drive the pneumatic drills and other tools 
used to break up the larger masses of brickwork into 
pieces small enough to be loaded into lorries by mech- 
anical excavators. The site was cleared of this rubble 
in about three days. 

A ’bus service was © to handle 
traffic past the closed section of the line, but the incon- 
venience was considerable and made the speedy 
restoration of the line an urgent necessity. It was 
decided, therefore, to erect temporary steel trestles 
of the military type as supports for a temporary 
bridge across the gap and to use this falsework also 
to strut the piers on each side and, at oie om 
as a support for the centring when roomy ay | e 
arches. The trestles, which are clearly shown in Fig. 2 
herewith, were bedded on concrete foundations, spaced 
sufficiently far apart to allow the new pier to be built 
between them. The temporary three-span bridge 
which they supported consisted of two sets of way- 
beams, comprising six rolled-steel joists, 18 in.’ by 
8 in., under each track in the middle span, and four 
similar joists under each track in the side spans. The 
building of the trestles, and the erection of the strutting, 
supports, and temporary bridge, together with the 
testing of the structure (shown in progress in Fig: 2) 
| was completed within five weeks from the date of the 
bombing. To safeguard the trestles against shear 
deformation, additional 12 in. by 6 in. timber struts 
were placed as shown at a in Fig. 4, on page 490. 

As soon as the testing was completed, a passenger 
service was recommenced, subject to a speed restric- 
tion, and the work of rebuilding the demolished pier 
and arches was put in hand. Examination of the 
remains of the pier foundation showed that complete 
reconstruction would be necessary. The original pier 
had been built in brickwork only, but it was decided 
|to make the new one of concrete reinforced with rails 
| placed vertically, and with a brick facing to match the 
existing work as nearly as possible. The arches, how- 
lever, were rebuilt in brickwork throughout, this 
| decision being governed by the rapidity with which 
the work could be executed. The old pier foundation 
was cut out in sections and the new foundation, with 
its rail reinforcement, was cast in 6:1 Portland- 
cement concrete after all the disturbed and loosened 
soil had been carefully removed. The excavation was 
punned before pouring the concrete. For the recon- 
struction of the arches, the steel trestles were lowered 
4 ft. to support the timber centring. The original 
system of waybeams, which consisted of 20-ft. and 
40-ft. lengths, was replaced by two sets of 40-ft. way- 
beams, supported from the tops of the shortened 
trestles by brick walls, 3 ft. 6 in. thick, surmounted by 
14-in. square timbers. All the defective arch brick- 
work was cut out and made good in sections, so far 
as the location of the struts permitted ; and, when the 
time came to dismantle the trestles, the essential 
struts, shown at 5 in Fig. 4, were boxed in for extraction 
and for making good the adjacent brickwork. These 
modifications to the temporary bridge, to permit of 
the reconstruction of the arches, are indicated in Fig. 4. 
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The work then proceeded rapidly and, in rather more 
than four months from the tanking. it was completed, 
as shown in Fig. 3, on page 490, with the exce pen 
of the ornamental pet, for which a wooden 

was tem ily substituted. Most of the ceaeaiver. 
tion work was carried out by the Southern Railway's 
own staff nies the direction of the Chief Engineer, 
Mr. George Elson, M.Inst.C.E., and it proceeded 
without interruption in spite of further air raids. 





CORONA SUPPRESSION IN HIGH- 


VOLTAGE MACHINES. 


Corona discharge in the air spaces between the coils 
of the end windings has been experienced with alterna- 
tors generating at 10,000 volts and over, and the pheno- 
menon, which is due to ionisation of gas under high 
electrical stress, may also appear in the slots and around 
coils immediately beyond the ends of the slots. By 
treating the slot portions of the coils with a semi-con- 
ducting compound, such as a suspension of colloidal 

graphite in water, the effect may be eliminated in the 
slot sections. This ure, however, cannot profit- 
ably be extended to the whole of the end winding, as it 
would produce a low-resistance path to and 
would result in the surface of the end turns reaching 
almost earth potential. This would im nearly 
the full phase voltage on the end-turn insulation, which 
owing to the joints and bends involved, is never as 
effective as the insulation of the slet portion of the coil. 
An ideal solution of the problem would be to provide 
ied insulation for the end turns, starting at a low 
value at the slot and gradually increasing to a high 
figure at the extremity, or loop, of the coil, but uni- 
formly-graded insulation is not easy to provide in 
commercial manufacture. 

To deal with this matter, the Westinghouse Electric 
and Manufacturing Company, East,Pittsburgh, Pa., 
U.S.A., have introduced a semi-conducting paint under 
the name of Coronox. The composition of the material 
has not been disclosed, but it enables the voltage stress 
across the end-turn insulation to be reduced sufficiently | M 
to eliminate corona. In treating the stator coils, glass 
binder tape is completely filled in with Coronox, form- 
ing a thick firmly-anchored semi-conducting layer on 
the surface of the coil. The connecting rings and sup- 
port rings are treated in a similar manner. Insulating 
varnish is then sprayed over the whole end winding to 

tect the Coronox and increase its stability. It is 

‘ound that the flash-over voltage of Coronox-covered 
surfaces is greater than that of highly-insulating sur- 
faces and if the job has been done properly the break- 
down voltage is also higher, as the Coronox treatment 
eliminates voltage stresses at the edges of the slot. 





INSTITUTE OF TRANSPORT.—The examinations of the 
Institate of Transport in 1944 will be held on Monday, 
Tuesday and Wednesday, May 1, 2 and 3. The closing 
date for the receipt of entry forms is April 1. The 
regulations, syllabuses and copies of the 1943 questions 
(price 6d. per set, postage included) may be obtained 
from the secretary of the Institute, 15, Savoy-street, 
Victoria-embankment, London, W.C.2. 





IGNITRON CONTROL FOR SEAM-WELDING MACHINES : 
ERRATUM.—We regret that the article on the ignitron 
control for seam-welding machines, on page 476, ante, 
contained a numerical error. In line 10 of the first 
column on page 477 it is stated that the equipment, 
which is manufactured by Messrs. The British Thomson- 
Houston Company, Limited, Rugby, can handle either 
1,200 KVA or 24,000 kVA. It will be fairly obvious, 
however, that the second figure should have been 
2,400 KVA. 





APPEAL FOR EUROPEAN REFERENCE BooxKs.—The 
Ministry of Economic Warfare has issued an appeal to 
individuals and organisations possessing European refer- 
ence books, including guides, maps, directories, cata- 
logues, and technical dictionaries, to give or lend these 
qooks to the Nation during the present emergency. It is 
pointed out that information concerning the location of 
vital enemy war industries can be gleaned from a careful 
examination of such works, which should be sent to 
Room 629, Ministry of Economic Warfare, Lansdowne 
House, Berkeley-square, London, W.1. 





Frost PROTECTION Or Fire Pumps.—Since the 
importance of maintaining portable fire pumps ready for 
immediate service in frosty weather is particularly obvious 
in the present circumstances, the issue of a chart showing 
how the cooling system of the Coventry Climax Trailer 
Fire Fighter can be protected is very timely. The chart, 
which embodies a clear coloured diagram of the system, 
with appropriate notes, is entitled Publication 0/34 and 
is available, free of charge, to N.F.S. and private fire 
brigade officers who apply, on official note paper, to 
Measrs. Coventry Climax Engines, Limited, Mount Sion, 
Oswestry, Shropshire. As far as supplies permit other 





persons interested may obtain a copy for the sum of 6d. | 


INSTITUTION ELECTIONS. 


INstITUuTION oF Crvi, ENGINEERS. 


Associate Member to Member.—Arthur Houghton 
Brown, B.Sc. (Eng.) (Lond.), Esher, Surrey ; oon 
fessor — Laidlaw Goodlet, M.A. (Cantab.), Lon- 
don; Joseph Jenkins, M.Sc. (Queen’s), Bradford ; 
William Melville, Fleetwood, Lancs.; James Barclay 
Peat, Middlesbrough ; Alexander Edward Reid, B.Sc. 
(St. Andrews), Crieff, Perthshire; Archibald Walker, 
M.A. (Cantab.), London, E.C.3. 


Associate Member.—Frank Liptrot Ardern, Hull; 
Frank Bagley, Wolverhampton ; Frederick 
Goole ; Andrew Synge Barton, B.A. (Cantab.), Preston ; 
Noel Gonne Bell, B.A.I. (Dublin), London, 8.W.3; 
Kurt Billig, London, 8.W.5; Harold Bishop, London, 
S.W.19; Colin Francis Blatchford, B.E. (W. Australia), 
Purley, ‘Surrey ; Alan Finlay Cameron, Ewell, Surrey ; 
Kenneth Alan Cole, Maidstone ; William Francis Cope, 
B.A. (Cantab.), Hampton, Middx.; John Hereward 
Deacon, B.Sc. (Eng.) (Lond.), Woldingham, Surrey ; 
Norman Frederick Driver, Penton Harroway, near 
Andover ; Claude Herbert Elam, B.Sc. (Eng.) (Lond.), 
Petts Wood, Kent; Evan John Evans, M.Sc. (Eng.) 
(Lond.), Warrington ; Charles Ernest Fellows, Elles- 
mere Port, Cheshire; James Robertson Finniecome, 
M. Eng. (Ziirich), Manchester ; Sidney Robert Fraser, 
M. Eng. (L’pool), London, 8.W.3; Eric Friend Gilson, 
B.Sc. (Eng.) (Lond.), Brentwood, Essex; Edward 
Francis Goodwin, Wirral, Cheshire ; Clarence Johnston 
Graham, B.Sc. (Belfast), Dromore, Co. Down, N. Ire- 
land; Robert Boxwell Griffin, B.A.I. (Dublin), Boston 
Spa, Yorks.; William Rushby Griffin, Bexleyheath ; 
Jack Grunwell, B.Sc. (B’ham.), Bristol ; Eric Haydock, 
Sutton, Surrey ; Ernest Hockley, B.Sc. (Eng. ) (Lond. » 
Derby ; Colin Bruce Hornig, B.Sc. (N.Z.), W 
N.Z.; Max Aubrey Hunt, B.E. (Adelaide), 
Surrey ; Paul Alexander Jackson, B.A.I. Debiet 


Dublin; Kenneth John Jarvis, B.Sc. (Manch.), Lon- 
don; Harold Hubert Jenkins, Southall, ; 
MTs Arthur Keeler, Carlisle; H Smith Kerr, 


Glasgow ; George 

Knowles, Bbe. (Rg) (Lend.}, Sovtie Yorks. ; Charles 
Arthur Lake, Jun., Berwick-on-Tweed ; - 
ward Long, B.Sc. (Eng.) (Lond.), New Milton, 
Geoffrey Lowe, Windlesham, Surrey ; Kenneth Osbors 
Martin, B.Sc. (Eng.) (Lond.), Popplewick, near Notting- 
ham ; Mercer, Cardiff; John Joseph Moyni- 
ham, B.E. (Natl.), Dublin ; George Frederick Mugele, 
B.Sc. (Eng.) (Lond.), ), Chingford, Essex ; Victor Joseph 
Mansel Pelter, B.Sc. (Eng.) (Lond.), St. Mary Cray, 
Kent ; Howard Pullin, B.Sc. ‘Ss 2 Africa), 
Hillary, N ; Charles James Telfer, ; John 


Uxbridge; Henry Carlyon Webb, Stanmore, Middx. ; 
George Henry Westcott, B.Se. (Eng.) (Lond. ), London, 
Wile William Thomas Wilks, Chorley Wood, Herts. 
IystrrvTion OF MrecHanicaL ENGINEERS, 
Associate Member. —Joseph Norman Liversage, Stock- 
—— James McCrone, oe Augustus Michael 
anighetti, Manchester ; 


B.Se. ( .) (Lond.), Re .2; James Vivian 
Martyn, M.A. (Cantab.), B.Sc. (Wales), New Malden, 
Surrey ; Wilfred Merchant, B.A. (Oxon.), Manchester ; 


John Malcolm Merryweather, Bedford ; Charles Phili 

Miller, B.A. (Cantab.), Keighley ; Charles Eric Milner, 
M.C., Birmingham ; Lieut. (E.) Josias Edward Jeph- 
son Nottidge, R.N.; John Ashton en, B.Sc. Tech. 
(Manch.), Oldham ; Frederick Orchard, 
London, N.2; 


(Eng.) (Lond.), Loughborough ; a Alfred Pursell, 
Renfrew ; Charles Little Read, M.C., Glasgow; David 
Lawrence Reed, B.A. (Cantab.), "Btockton- -on-Tees ; 
Ernest Philip Reim, Durban, Natal; Francis William 
Roper, Blackburn ; Ernest Carl Seed, Stoke-on-Trent ; 
| Matthew Ballantyne Smith, Newcastle-upon-Tyne ; 
Ronald Irvine Smith, Batley; Eric Ritchie Stewart, 
| Romford ; Fritz Werner Sturmann, Barking; Edward 
| Thompson, B.Se. Tech. (Manch.), Loughborough ; 
Harold Fred Tirrell, B.Sc. (Manch.), Birmingham ; 
Robert Hutchison Warnock, B.Mech.E., B.E.E. (Mel- 
bourne), Elwood, Victoria, Australia; Odd Wattne, 
Stockholm, Sweden. 








BOOKS RECEIVED. 


United States Geological Survey. Water-Supply Paper 
No. 899. Surface Water Supply of the United States, 
1940. Part 9. Colorado River Basin. Washington: 
Superintendent of Documents. [Price 40 cents.) 

An Introduction to Principles of Flight. By W. F. Ware. 
London: Macmillan and Company, Limited, St. 
Martin’s-street, W.C.2. [Price 3s. net.) 

The Institution of Mechanical Engineers. Proceedings. 
January to June, 1943. Volume 149. London : Offices 
of the Institution, Storey’s Gate, St. James’s Park. 
Westminster, 8.W.1. 





PERSONAL. 


Mr. W. H. WALTON has been re-elected chairman of 
the Executive Committee of the Electrical Contractors’ 
Association. Mr. H. M. Drake has been elected deputy 
chairman. 

Mr. P. H. Witson, O.B.E., M.I.Mech.E., hitherto 
assistant managing director (technical), Stanton Iron 
works Company, Limited, has now been appointed 
deputy managing director. 

The Council of the Institution of Structural Engineers 
have nominated Mr. G. B. R. Pom, M.Inst.0.E.. 
M.L.Struct.E., to serve on the Institution of Civil En- 
gineers’ Codes of Practice Committee for Site Investiga- 
tion, and Mr. 8S. Packsnaw, B.Sc., M.Inst.C.E.. 
M.1.Struct.E., to serve on the British Standards Institu- 
tion’s Technical Committee RD/9 on Soil Stabilisation. 

Mr. J. A. Hoxt, B.E., M.1.E.Aust., has been obliged 
to resign his office as chairman of the Brisbane Division 
of the Institution of Engineers, Australia, owing to his 
departure from that city. Mr. H. A. MITCHELL 
M.1.E.Aust., has been elected his successor. 

Mr. A. T. Barser, B.Sc. (Eng.), M.1.Mech.E., has 
resumed his position as Principal Engineer Officer, Fue! 
Research Station, Greenwich. 

Mr. H. N. May, A.M.1I.Mech.E., is retiring from the 
post of assistant chief mechanical engineer to the Vic- 
torian Government Railways, Australia. 

Mr. S. B. WARDER, M.I.Mech.E., A.M.1.E.E., has been 
appointed new-works assistant to the chief electrical 
engineer, Southern Railway. 

Messrs. CoMpouND ELECTRO METALS, LIMITED, an- 
nounce that they have resumed occupation of their 
West-End offices, at 42, Pall Mall, London, 8.W.1. 
(Telephone: ABBey 1939.) 

Mr. T. Watson has been elected a director cf General 


: Refractories, Limited, Sheffield. 


Mr. W. N. IneraM has been appointed Deputy Re- 
gional Controller of Factory and Storage Premises for the 
North Midland Region, in place of Mr. A. C. Trams, who, 
as stated on page 428, ante, has been transferred to the 
London Region. 

Mr. C. F. Lawrence Kino, who has been general 
manager of the British Wagon Company, Limited, for the 
past eight years, has been elected a director of the 
company. 

Tux INTERNATIONAL Soctery or LEATHER TRADES’ 
CHEMISTS have now established their offices and library 
at “‘ Craigieburn,” Duppas Hill-road, Waddon, Croydon. 


Mr. E. W. Hancock, M.B.E., has been elected the first 
President of the recently-constituted Wolverhampton 
Section of the Institution of Production Engineers, 


JUBILEE OF THE AsEA Company.—The 60th anniver- 
sary of the foundation, of the Swedish electrical firm, the 
Asea Company, was celebrated recently, when a bronze 
bust of Mr. J. S. Edstrém, founder of the concern and 
its head for 40 years, was unveiled at the Vésteras 
offices of the company. 


CaLEnpAR.—Messrs. Ruston and Hornsby, Limited, 
Sheaf Ironworks, Lincoln, have sent us a useful wall 
calendar, and they mention that a limited number of 
these are available for distribution. In order to comply 
with Government regulations, however, a penny stamp 
maet eteeapeny eae 6 quest for a calend 








Heatixe-Bomer Data.—In order to assist in the 
conservation of fuel in heating installations employing 
either hot water or steam, Messrs. Brockhouse Heater 
Company, Limited, Victoria Works, West Bromwich, have 

piled a ber of data sheets and other presentations 
of technical information on heating systems. The sub- 
jects dealt with include the gravity-feed, or self-stoking, 
type of boiler for solid fuels, gas-fired boilers and heaters, 
automatic steam-condensate return systems, etc. Copies 
of the sheets are available to responsible persons on 





’ | application to the Technical Advisory Service of the firm 


at the address given above. 





PLasTiC MATERIAL FoR Dies.—It is stated that the 
Curtiss-Wright Corporation has tested successfully a 
drop-forging equipment having the die block made wholly 
of a plastic material and the mould of a steel less hard 
than that normally used for the purpose. The plastic 
used in the die-block can be made malleable by heating 
the mould to 370 deg. F., so that by pressing one part 
into the other, a matching contour can be obtained with- 
out machining the die-block. This characteristic also 
enables the die-block to be reconditioned when worn. 
The equipment is used for light sheet-metal parts, and 
the employment of a plastic die is said to obviate the need 
for buffer pads to absorb shocks. The work, moreover, 
is stated to be formed with fewer blows than when wholly 
rigid dies and moulds are employed. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—There is still a lull in certain sections 
of the alloy-steel trade, owing to the fact that much more 
material is coming through safely from the United States 
and Canada. The electric melting plants are chiefly 
affected, and in some cases instead of night and day 
working, which equalled a nine-day week, electric 
furnaces are working a 54-day week of 47 hours. Shef- 
field manufacturers are well aware of the need for 
supplies to be imported, but are anxious not to lose their 
old customers, some of whom are beginning to specify 
American billets. American cutting material, in the 
form of tungsten-carbide tips, is also in very full supply, 
and Sheffield manufacturers are complaining that they 
are obliged to market the American material instead of 
making and selling their own. High-speed steel from 
Canada is also serving to meet the very heavy demand 
from very numerous engineering works and war factories 
in all parts of the country. 

South Yorkshire Coal Trade.—Coal supplies are still 
inadequate, and it is understood that there is to be a 
10 per cent. reduction of deliveries of industrial coal. 
Strikes and various disputes continue to arise at the 
collieries, and production is greatly impeded. The very 
short periods of daylight during which the shunting of 
wagons can be done expeditiously has affected transport 
and emphasised the shortage of coal supplies. The 
working of mineral and empty wagon trains also has been 
retarded, and caused delay in the return of empty wagons 
to the screens. Bigger areas are being scheduled for the 
working of outcrop coal, and although there have been 
protesta against the disturbance of agricultural land it is 
realised that the national need for coal must come first. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—A seasonal quieter trend of busi- 
ness, while not very marked, is noticeable and promises 
to becom more so during the Christmas holidays. The 
output of several commodities has overtaken the demand 
but the call for one or two descriptions of material con- 
tinues to strain the sources of supply. Native ironstone 
is plentiful and a maintained improvement in the imports 
of foreign ore enables the producers to reach a satisfactory 
output of products the scarcity of which has necessitated 
a considerable use of substitutes for some time. The 

total tonnage of pig iron available for distribution is 
more than sufficient for all requir ts and 
are leas frequently obliged to accept qualities to which 
they are unaccustomed. Deliveries of semi-finished and 
finished iron and steel are generally satisfactory. 

Foundry Iron.—There is more foundry pig on sale than 
is required but stocks are by no means large. The present 
excess supply is due to slackness in the light-casting 
trade. The local production of foundry pig is still small 
and much of the tonnage being used in this district con- 
tinues to come from other iron centres. 

Basic Iron.—Basic blast-furnaces are operating 
amoothly and are turning out sufficient tonnage for the 
needs of the Tees-side consuming plants. 


Hematite, Refined and Low-Phosphorus Iron.—While 
the scarcity of hematite is somewhat less acute than has 
been the case recently, the shortage still necessitates the 
careful rationing of authorised users and there is still no 

- indication of an early increase in the limited make. On 
the other hand, deliveries of refined iron are sufficient for 
current needs and outputs of low- and medium-phos- 
phorus grades are on a scale that is sufficient to enable 
adequate attention to be given to users’ requirements. 


Manufactured Iron and Steel.—Re-rollers ‘have well 
filled order books and are running their mills at full 
capacity to meet the claims for deliveries. Supplies of 
semi-finished iron and steel from home sources are 
exceptionally large but there is a persistent demand for 
still larger parcels of steel semies. Bar iron is being used 
to an increasing extent in place of steel bars. Manufac- 
tured-iron firms have substantial contracts to execate 
but would welcome orders for certain descriptions of 
material. Deliveries of special and alloy steels are 
ateadily maintaired. Heavy joists can be purchased for 
early delivery but orders for light sections can only be 
accepted for supply well ahead and most other classes 
of finished steel are extensively sold. The demand for 
ship, tank, boiler and armour plates continues intense 
and sheets are rapidly taken up as soon as they become 
available. Rails, railway chairs, pit props and colliery 
roofings are in strong request. 

Scrap.—The consumption of scrap continues to in- 
crease. The better deliveries of heavy cast iron are 
almost sufficient to meet actual needs but the increased 
supplies of good heavy steel still fall somewhat short 
of present requirements. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—There has been a reduction in 
the demand for a number of products during the past 
week, so that mills are not working at full capacity. The 
present lull, however, is only likely to be temporary. 
Current quotations remain unchanged as follows :— 
Boiler plates, 171. 12s, 6d.; ship plates, 161. 3s. ; sections, 
151. 88.; medium plates, } in. and thicker, rolled in sheet 
mills, 211. 158. ; black-steel sheets, No. 24 gauge, 221. 15s., 
and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d., all per ton, for home delivery. 

Malleable-Iron Trade.—Business in the malleable-iron 
trade continues steadily. The supply,of raw materials is 
satisfactory. Prices are as follows :—Crown 
151. 128. 6d.; No. 3 bars, 131. 128. 6d.; No. 4 bars," 
131. 178. 6d.; re-rolled steel bars, 171. 15s., all per ton, 
for home delivery. 

Scottish Pig-Iron Trade.—The position with regard to 
hematite is no easier, but basic iron is in satisfactory 
supply. There is a brisk demand which is being met 
satisfactorily. Market prices are unaltered and are as 
follows :—Hematite, 61. 18s. 6d. per ton; basic iron, 
6l. 0s. 6d. per ton, both delivered at the steelworks ; 
foundry iron No. 1, 61. 5s. 6d. per ton; and foundry iron 
No. 3, 61. 3s. per ton, both on trucks at maker# yards. 





NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 

The Welsh Coal Trade.—It was officially announced 
last week that South Wales miners, for their Christmas 
holidays, will finish work at the end of the day shift on 
the Friday before Christmas and will not resume until 
the first shift on the following Tuesday,except at certain 
collieries where operations will be resumed on Monday 
night. The executive council of the South Wales 
Miners’ Federation have now received the findings of 
Lord Porter’s tribunal with regard to paid holidays as a 
national question for the mining industry. The tribunal, 
it is reported, has awarded a week’s holiday on a national 
basis with a rate of holiday pay equal to the average 
weekly pay for the preceding year, with no deduction 
in the form of penalties for absenteeism. New business 
was very difficult to arrange on the Welsh steam-coal 
market during the past week. There was a brisk demand 
from both inland and overseas customers, but supplies, 
particularly of the better sorts, were extremely scarce. 
Most producers had already disposed of almost the whole 
of their potential outputs for some months to come and 
the general tone was consequently very firmly upheld. 
Exports proceeded along moderate lines, principally to 
essential consumers in the Mediterranean and the coaling 
depots for which some of the better qualities were 
released, but generally shipments were restricted to 
the lowest grades for which a good business was available 
from Spain and Portugal. The large descriptions were 
well booked with forward business. The demand was 
particularly keen for the sized coals which were almost 
unobtainable for delivery during the next few months. 
The bituminous smalls attracted considerable attention 
and best dry steam smalls were also active. Little atten- 
tion was devoted to the inferiors, which were dull. 

Swansea Steel-Sheet Industry.—It is stated in the 
weekly market report of the Incorporated Swansea 
Exchange that business in tin-plates is now once 
again quieter but that an appreciable amount of busi- 
ness has been concluded in the home market for 
delivery during the first quarter of 1944. Manufacturers 
o! steel sheets continue to work at high pressure, and as 
they are already heavily committed, they are reluctant 
to take on new business. The scrap iron and steel market 
is fairly busy, and as supplies of the heavier and better 
qualities are at present in relatively short supply, con- 
sumers are giving more attention to the light and inferior 
grades, supplies of which are fairly abundant. The prices 
of iron and steel commodities are as follows :—Standard 
quality coke tin-plates, per box of 108 Ib., containing 
112 plates, measuring 20 in. by 14 in., 29s. 9d., f.o.r., for 
home consumption, and 30s. 9d., f.0.b., for export. Tin- 
plates carrying heavier coatings, 30s. and 30s. 44d., per 
box, f.o.r., for home consumption. Galvanised corrugated 
steel sheets, in bundles, 261. 2s. 6d., and steel-sheet and 
tin-plate bars, 121. 2s. 6d., all per ton and delivered. 
Welsh hematite pig-iron, 61. 14s., and Welsh basic pig- 
iron, 61. 0s. 6d., both per ton, delivered, and both subject 
to a rebate of 5s. 





Borer FEED Pumps.—Messrs. G. and J. Weir, 
Limited, Cathcart, Glasgow, 8.4, have issued a booklet 
on the “ Installation, Operation and Maintenance of 
Boiler Feed Pumps, with Special Reference to Fuel 
Economy.” The little book describes the general types 
of boiler feed pumps and goes very fully into their opera- 
tion and maintenance. Numérous neat line drawings 
and graphs are included. Copies of the booklet may be 








obtained on application to the firm. 


bars, | College, Lincoln. Lecture: 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
cocuning te tho weit: ponsading Ge. degh eb the queens. 





Sumen heratien in iit » 
To-night, 6.30 p.m., The Metallurgical Club, 198, West- 
street, Sheffield. (i) “ Petrol Engines,” by Mr. H. E. 
Cooper. (ii) Films: “ Dependable Power” and “ Where 
East is West.” Institution: Saturday, December 18, 
2.30 p.m., 39, Victoria-street, Westminster, 8.W.1. 
Presidential Address by Sir Maurice E. Denny, Bt. 

INSTITUTION OF PRODUCTION ENGINEERS.—Lincoln 
Sub-Section : 


Section : To-night, 1 p.m., Ipswich Museum, High-street, 


ber 19, 10 a.m., Luton Library, George-street, Luton. 
Various short papers. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHirsuiLpERs.—Student Section: To-night, 6.45 p.m., 
The Mining Institute, Newcastle-upon-Tyne. Joint 
Meeting with the North-Eastern Students’ Section of THE 
“* Electrical 


in the Application of Light Alloys to Ship Construction, 
by Mr. W. Muckle. 


WOLVERHAMPTON AND ENGINEERING 


street, Birmingham. 
ment,” by Mr. O. P. Edwards. South Midland Centre : 
Monday, January 3, 6 p.m., The James Watt Memorial 
Institute, Great Charles-street, Birmingham. “ The 
Future of the Domestic Wiring Installation.” Part I. 
“Immediate Developments,” by Messrs. W. J. H. Wood 
and Forbes Jackson. Part II. “‘ The Distant View,” by 
Messrs. G. Smith and E. Jacobi. 
INSTITUTION OF MECHANICAL ENGINEERS.—East Mid- 
Branch: Tuesday, December 21, 7 p.m., Lough- 
borough College, Loughborough. The Thomas Hawksley 
Lecture: ‘‘ Gyroscopic Principles and Applications,” by 
Professor C. E. Inglis. Institution: Friday, December 31, 
5.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Informal Meeting. Discussion on “ Paints and 
Protective Finishes for Metals,” to be opened by Mr. A. J. 
Philpot. South Wales Branch: Tuesday, January 4, 
3 p.m., The Engineers’ Institute, Park-place, Cardiff. 
The Thomas Hawksley Lecture: “ Gyroscopic Principles 
and Applications,”’ by Professor C. E. Inglis. And at the 
Western Branch: Saturday, January 8, 2.30 p.m., The 
Department of Physics, Bristol University, Royal Fort, 
Bristol. North-Eastern Branch: Monday, January 10, 
6 p.m., The Mining Institute, Neville Hall, Newcastile- 
upon-Tyne. Annual General Meeting. (i) Annual Report 
and Statement of Accounts. (ii) Lecture: “ Naval 
Machinery: Some Factors Influencing Its Design,” by 
Vice-Admiral Sir George Preece. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Monday, January 3, 6.30 p.m., Caxton Hall, 
Caxton-street, Westminster, 8.W.1. “‘ Some 
Absurdities in the Rubber Industry,” by Mr. H. OC. 
Young. 

SourH WALES INSTITUTE OF ENGINEERS.—Thursday, 
January 6, 3 p.m., The Engineers’ Institute, Park-place, 
Cardiff. “Modern Conceptions in Coal Research,” by 
Mr. J. G. Bennett. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduate Section : Sunday, January 9, 3 p.m., 12, Hobart- 
place, Westminster, S.W.1. Address by the President, 
Mr. G. H. Lanchester. 

BRADFORD ENGINEERING SocreTy.—Monday, Janu- 
ary 10, 6.45 p.m., Bradford Technical College, Great 
Horton-road, Bradford. “ Gears and Their Application,” 
by Dr. W. A. Tuplin. 





COMMUTATOR-CHECKING INSTRUMENT.—An instrument 
for indicating variations from true circularity in the 
commutators of high-speed motors has been developed 
by Messrs. General Electric Company, Schenectady, New 
York, U.S.A. A round-pointed stylus, backed by a weak 
spring and held in contact with the rotating commutator 
surface, transmits its movement to a small pivoted mirror 
reflecting a spot of light on to a scale engraved on & 
translucent screen. The amplitude of the path of the 
light spot on the screen is a measure of the radial varia- 
tions of the surface, the scale being graduated to read 





differences as small as 0 -00025 in. 
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REPAIR OF BOMBED RAILWAY VIADUCT. 


(For Description, see Page 487.) 
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SeLr-FEEDING BANDsAW.—The cutting feed in most| and 264 ft. per minute, are provided. The maximum | the load is applied, but at the breaking point of the 


types of vertical metal-cutting bandsaws is effected by | cut that can be made is 7 in., both vertically and in the material one returns automatically to zero, while the 


advancing the work to the saw, usually by hand. In direction of the feed. e , | other remains at the breaking load, which is then recorded 
the “ Roll-in” bandsaw recently developed by Messrs. | Dd 'on the specimen. A test can be normally made in about 
Universal Vise and Tool Company, Parma, Michigan, | PLywoop TESTING MACHINE.—A hand-operated ma- | one minute. 


U.S.A., the table and work are stationary and the saw | chine for ascertaining the tensile strength of plywood 

is traversed by gravity into the work. The saw frame,|is being made by Messrs, Streeter-Amet Company,| COMPRESSED-AIR EQUIPMENT FOR AIRCRAFT.— Messrs. 
with a 4 h.p. driving motor, is mounted on a carriage | 4101, Ravenswood-avenue, Chicago, Illinois, U.S.A.| The Heywood Compressor Company, Limited, Redditch, 
running on a pair of rails inclined téwards the table.| The machine, which handles flat specimens 1 in. wide | Worcestershire, have issued a technical data and service 
The horizontal component of force caused by the weight | by § in. or more in length, is provided with fixed and | manual relating to their Hymatic compressed-air equip- 
of the assembly descending the slope therefore provides | movable jaws, the load being applied to the latter by a | ment for aircraft auxiliary services. The manual contains 
the cutting feed, the rate of which can be altered, to suit | hydraulic cylinder into which oil is forced by turning a illustrat d desoriptions of the firm’s air compressor and 
the metal being sawn, by adjusting the inclination of the | handwheel actuating a pump. The load, in pounds, on other equipment, and also gives particulars of the per- 
rails. Power Transmission from the metor to the saw | the specimen is indicated on a dial gauge, with two | formance, characteristics, lubrication arrangements, and 
pulleys is by V-belts and three speeds, of 81 ft., 161 ft., pointers. The pointers move over the scale together as | maintenance operations required. 
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Offices for Publication and Advertisements, 
& 36, Bedford Street, Strand, London, W.C2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


Tarzecrarnic {“ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
Iz_urpHons Numeer—TEMr.e san 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
ee te ee eet post free, 

rates, for twelve months (or for six 
S a months, pro rata), payable in advance :— 


For the United Kingdom # 5 0 
For Canada— 
Thin paper copies .............. £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies #3 3 0 
paper copies 3 7 6 


Foreign and aero subscribers receiving incom- 
peach, or h the ne ts are requested to 
unicate the to the Publisher, together with 

Gb teaintadkine ant ddtned 








ADVERTISEMENT RATES. 


FE aye Peete emg nee eer tng alr 
yy ots Situations Wanted, 
a aS oe yr nepal ging 
or under, one shilling sixpence line up to 
one inch. If use is made of a box No., ihe satan ; 
is le. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
aaa) cece ee ene ne ae 
or more 18s. per inch. Payment must 
pe ge arth om Ape ty for single advertisements, other- 
insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. and 9 in. wide, divisible into four 
commas, of 3h in width. Serial advertisements will 
be inserted with all practicable regularity. but cannot 


be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
im the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 
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POST-WAR INDUSTRIAL 
RECONSTRUCTION. 


TxHosE who have studied the many draft pro- 
posals for post-war reconstruction which have 
emanated recently from various organisations and 
individuals must have felt that the need was 
growing for some cautious and critical résumé of the 
probable requirements, coupled with an analysis of 
the measures proposed to meet them. So far as 
industrial reconstruction is concerned, most of these 
pronouncements have been reasonably free from the 
objection that they represented mainly the views of 
the less competent planners, because the competent 
ones were too fully occupied with the needs of the 
present to have time to devote to the affairs of the 
future. Most of them, however, have been of a 
somewhat general character, either because they 
sought to express an average of too many somewhat 
divergent opinions and points of view or, perhaps, 
because their sponsors were reluctant to be too 
definitive in prescribing solutions for problems 
which no one of the signatories was in a position 
to state clearly, lest, when the time for reconstruc- 
tion became more imminent, their tentative opinions 
should be found to require inconveniently drastic 
modification. Manufacturing and other industrial 
interests in general should welcome, therefore, the 
thoughtful and detailed memorandum on Post-War 
Industrial Reconstruction recently issued by the 
Internal Combustion Engine Manufacturers’ Asso- 
ciation, in which (to quote the preface by Sir Lynden 
Macassey) an attempt is made “ to gather together 
into one connected whole the scattered elements that 
seem to go to make up the problem of post-war 
reconstraction.” 

The memorandum originated in a letter circulated 
by Sir Samuel Beale, K.B.E., on behalf of the 
President of the Board of Trade, requesting that 
certain information should. be supplied regarding 
matters affecting industrial reconstruction: after 
the war. Various conferences ensued, and the desired 
information was submitted to the Board of Trade 
in the form of a confidential report. This inquiry, 
however, led the Association to consider some of 
the wider aspects of post-war reconstruction ; and 
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how wide these were is well indicated by the scope 


of the table of contents. This is divided into four 
main sections, dealing, respectively, with inter- 
national post-war econoinic reconstruction ; national 
483 | post-war industrial reconstruction ; post-war recon- 
struction of the internal-combustion engineering 
industry ; and export trade. Under these general 
headings are discussed subjects as diverse as inter- 
national economic co-operatior, the post-war modi- 
fication of war-time controls and the revision of 
industrial taxation, the liquidation of war-time 
Government contracts, the development of the 
internal-combustion engine and war-time changes 
in the methods of its. manufacture, the problems 
involved in the change-over from war to peace 
production, predictions regarding the post-war 
regimentation of industry, research, international 
currency proposals, the Svoliouiia of industry in 
the Dominions, and priority for post-war export 
orders. These are a few of the topics, taken almost 
at random from a list of nearly 70 subjects discussed, 
but they will serve to indicate the breadth of outlook 
which characterises the memorandum, and to suggest 
lines along which other industries may pursue 
parallel investigations. 

A point which is strongly emphasised at an early 

is the necessity of close collaboration with the 
United States if the economic troubles which followed 
tthe war of 1914-18 are not to be repeated, perhaps 
in an intensified form. A vigorous lead in the 
direction of such a co-operation was given by 
Mr. Eric A. Johnston, President of the Chamber 
of Commerce of the United States. Part of the speech 
which he delivered in London, at a luncheon given 
in his honour by the Association of British Chambers 
of Commerce, is quoted in the meraorandum. In 
it, he declared his firm belief that in the 
of the English-speaking peoples lay “the world’s 
biggest hope for a fair future.” He was, perhaps, 
preaching to a congregation who, if not already 
converted, were probably nearer to conversion than 
some sections of his own industrial fellow-country- 
men, born and residing in areas remote from the 
sea and the contacts provided by overseas com- 
merce, and inclined to be intolerant of supposed 
competition coming in the guise of co-operation ; 
but that is an attitude of mind which time, and 
better understanding, and the leavening influence 
of men returning from the closest military co-opera- 
tion, should speedily modify, given goodwill on 
both sides, 

Turning more particularly to the prospects con- 
fronting the internal-combustion engine industry, 
it is to be remarked at the outset that the branch 
of engineering represented by the Association covers, 
irrespective of the fuel that they may use, stationary 
land engines of this type, of all sizes; portable 
engines; marine auxiliary engines of all sizes and 
propelling engines up to 1,500 brake horse-power; 
and Diesel engines for locomotives. It does not 
include the heavier types of marine propelling 
machinery, automobile engines, or aircraft engines. 
There is a certain amount of overlapping, inevitably, 
but generally speaking the divisions are fairly 
clear-cut. The Association is distinct from the 
Internal Combustion Engine War Export Group, 
although allied with it; and it shares in the task 
of maintaining the British Internal Combustion 
Engine Research Association. The free play of 
economic forces, in both home and export markets, 
had the effect of segregating the manufacture of 
internal combustion engines into separate industries, 
of which the Association represents only one ; but 
it will be seen that the existing organisation for 
marketing, war export trade, and research—which, 
of course, has counterparts in other branches of 
engineering—has possibilities of further development. 
The effect of the war on this industry, as on others, 
was to cause considerable disruption. There was 
strong competition among the Supply Ministries to 
secure to themselves large sections of the available 
manufacturing capacity ; some firms were diverted 
to entirely different products; others, while still 
producing internal combustion engines, had insuffi- 
cient orders; others were overloaded with orders 
that they could not hope to complete in a reasonable 
time. Gradually, these difficulties were sorted out, 
but the facts remained ‘that much of the export 
trade—normally more than 60 per cent. (by value) 








of the total output—was gone; that methods of 
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manufacture had had to be modified considerably, 
to the detriment of normal progress; and that, in 
short, the industry’s house would need putting in 
order before it could hope to re-enter world markets, 

The process of readjustment to the future normal, 
the memorandum suggests, will comprise two dis- 
tinct stages, namely, the immediate change-over 
from war-time to peace-time production, which may 
begin before the actual termination of hostilities ; 
and the long-term reconstruction of industry to 
meet national and international conditions as they 
may be stabilised eventually. In the Association's 
view, there can be no clear-cut demarcation between 
the two stages, but the basis of plans for the long- 
. term reconstruction must be laid down before or 
during the change-over period and, unless the 
change-over is accomplished efficiently and success- 
fully, no long-term reconstruction will be possible ; 
and the success of the change-over involves the 
determination, in collaboration between the Govern- 
ment and each industry, of a change-over policy 
adapted to the special circumstances of the industry. 

Among the suggestions put forward for inclusion 
in such a policy are several which should be applic- 
able to other industries than that of internal-com- 
bustion engine manufacture. One of the most im- 
portant concerns the operation of the “ break ” 
clauses in Government war contracts. It is pro- 
posed that every firm on war production should 
receive a definite instruction from the Government 
that, when the “ break” clauses come into opera- 
tion, the firm should at once organise to employ 
labour on normal working hours, as they existed in 
1938, with no overtime and at agreed rates of wages. 
Each firm should be given in advance a year’s pro- 
gramme of work on the lines of a nationally-planned 
scheme of production, designed to maintain full 
employment, and stock orders covering 
all the standard products so as to meet the needs of 
the pre-war agents and customers. It is suggested 
that the programme should be in the form of a 
eontract with the Government and that, where/|e¢ 
necessary, the Government should pay, on account, 
for goods put into stock ; these goods, of course, to 
be sold eventually on the Government’s behalf. 
This arrangement should continue until world trad- 
ing is again reasonably stabilised. 

To avoid the difficulties and industrial hardships 
that resulted, after the last war, from the method 
then adopted for the disposal of Government surplus 
goods, it is proposed that surplus engines and spares 
should be supplied first to the devastated countries, 
on a basis to be agreed among the United Nations ; 
this is in accordance with the recommendations of 
the committee appointed by the League of Nations 
to consider “The Transition from War to Peace 
Economy,” and i over by the late Sir 
Frederick Phillips, formerly head of the British 
Treasury Mission to Washington. Secondly, the 
Government should retain whatever is deemed neces- 
sary to provide for any future war reserve. Next, 
there should be such an allocation of engines to 
university and college engineering schools, and tech- 
nical institutions, as may be necessary to bring their 
equipment up to date. Any balance remaining 
could be taken over by an organisation representing 
the industry and the Government, to be disposed of 
in the way “ best calculated to promote the national 
development and least likely to affect injuriously 
employment in the industry.” The memorandum 
then goes into fairly close detail regarding such 
practical considerations as the supply of materials 
and labour during the change-over period ; matters 
of financial adjustment, especially in relation to the 
so-called “‘ terminal losses * which must be incurred 
in changing from war-time to peace-time manufac- 
ture; and, of course, the ever-present but largely 
incalculable influence of the Excess Profits Tax, and 
the modifications desirable in the future basis of 
industrial taxation to provide adequately for re- 
search. On all of these topics, the memorandum has 
considered comments to offer. Not all are likely to 
find universal acceptance; but they do, as they 


purport to do, gather together a mass of scattered 
elements which, in the interests of industry as a 
whole, could not be allowed to remain scattered, 
and the memorandum can be commended to the 
attention of all who have the future welfare of 
British industry at heart. 





ORGANISED RESEARCH ON 
STEEL. 


WHEN, at a meeting held on May 7, 1924, the 
late Mr. E. H. Saniter, chairman of the Metallo- 
graphy, Chemistry and Physics Committee of the 
Tron and Steel Institute, moved a resolution recom- 
mending that the influence of ingot moulds on the 
he yy of steel ingots and the general pro- 
blem of inclusions in steel be investigated, few of 
those present could have foreseen that from those 
relatively small beginnings a great research organi- 
sation was destined to be built up. Mr. Saniter’s 
proposal had been prompted by difficulties encoun- 
tered in the preparation of standard samples of iron 
and steel, which work the Committee—one of those 
established by the Institute in the war year of 1917 
—was carrying out in collaboration with the 
National Physical Laboratory. At the unanimous 
invitation of the Committee, the late Dr. W. H. 
Hatfield, F.R.S., agreed to consider the problems 
involved in conducting a research on steel hetero- 
geneity, and, with -his characteristic energy, imme- 
diately set to work. A sub-committee of nine 
was ultimately formed, with Dr. Hatfield as chair- 
man, and it met for the first time on Novem- 
ber 20, 1924. From the commencement an inde- 
pendent attitude was adopted and under the strong 
lead of its chairman the question of heterogeneity 
was tackled in a courageous, and in some respects 
unconventional, but eminently methodical fashion. 
The sub-committee presented its first report in 
June, 1926, and, in this were furnished very 7s ey 
data on 16 ingots, ranging from 14 cwt. to 172 tons in 
weight, and manufactured by the acid and basic 
open-hearth and Bessemer and electric processes. 
With the exception of the two largest, which 
weighed 110 tons and 172 tons, respectively, all 
the ingots were sectioned along their longitudinal 
axes and the exposed surfaces subjected to macro 

and sulphur-printing. Numerous samples 
were also taken by drilling holes across the surfaces 
and the elements present carefully determined. The 
two largest ingots were trepanned and most of the 
work was done on the trepanned cores. 

Encouraged by the reception given to their first 
report, the sub-committee issued further voluminous 
reports at intervals, and interest in the work grew 
rapidly. In 1929, the British Iron and Steel Federa- 
tion, known, until its reconstitution in 1934, as 
the National Federation of Iron and Steel Manu- 
facturers, established the Iron and Steel Industrial 
Research Council and the Sub-Committee on the 
Heterogeneity of Steel Ingots became a Joint 
Research Committee of the Institute and the 
Federation. Between 1926 and 1939, nine general 
reports, furnishing data on 78 ingots, have been 
issued, and since 1939, 22 papers and sectional 
reports have been published under the auspices of 
the Committee. The original membership of nine 
has grown to 32, and the Committee is fully repre- 
sentative of all the leading departments of steel- 
manufacturing companies as well as of the National 
Physical Laboratory and other research laboratories. 
The Committee, moreover, now includes within its 
scope the consideration of all matters affecting the 
structure and constitution of steel ingots. Some of 
these subjects have been entrusted to six sub-com- 
mittees, namely, the Liquid-Steel Temperature Sub- 
Committee, the Ingot-Moulds Sub-Committee, the 
Oxygen Sub-Committee, the Inclusions Sub-Com- 
mittee, the Sub-Committee on the Physical Chemis- 
try of Steel-making, and the Standard Methods of 
Analysis Sub-Committee. 

In spite, however, of the enormous amount of 
work carried out, the Committee has been forced 
to admit that heterogeneity, at the present time, 
must be accepted as a normal characteristic of the 
general run of ingots. They add that although 
heterogeneity is a variable quantity, which increases 
with the size of the ingot, it follows a fairly definite | Ind 
pattern, and they are continuing to collect data. 
Perhaps the most spectacular advances have been 
made by some of the sub-committees, and the Scho- 
field quick-immersion thermocouple provides the 

most striking example. This instrument has proved 
successful as a means of ing accurately 
the temperature of liquid steel and has been adopted 





as a practical works instrument by many steel- 
makers, who have found it useful for controlling 
the process of steelmaking. Some have already 
aye an improvement in the quality of their 
teels in consequence. The work of the 
Oxtain Sub-Committee on the determination of 
oxygen and other gases in iron and steel has also 
attracted world-wide attention. It provides an 
admirable example of the progress which can be 
made as the result of collective research. 

We have dealt in some detail with the work of 
the Heterogeneity Committee because it served as 
a model for other Joint Research Committees 
subsequently constituted by the Iron and Steel 
Institute and the British Iron and Steel Federation. 
These comprise the Corrosion Committee, formed in 
July, 1928; the Alloy Steels Research Committee, 
established in June, 1934; and the Steel 
Research Committee, constituted in November, 


Committees are described in a recently-issued 
Special Report (No. 29) published by the Iron and 
Steel Institute.* Like the Heterogeneity Committee, 
the other three main committees have delegated 
work to sub-committees and, including the four 
main bodies, there are now 23 research committees, 
sub-committees and panels engaged on research 
work, The investigations of the Corrosion Commit- 
tee have been conducted on the same comprehensive, 
not to say lavish, scale which has characterised 


The work on atmospheric corrosion has involved 
the exposure of 1,054 specimens at 14 stations in 
of England, Wales and Scotland, and 
—— Iraq, South Africa, the Sudan 


and the corrosion of buried metals. 

Two reports have been issued by the Alloy- 
Steels Research Committee, and authority has 
been given for the publication of 13 papers. The 
work of this committee is complementary to that 
of the Heterogeneity Committee, but no attempt 
is made to draw a distinct line between the spheres 
of activity of the two committees. There is, how- 
ever, little overlapping in practice, as many of the 
members are members of both committees. Much 
useful work has been conducted on the structure 
of alloys, the influence of furnace atmospheres on 
the scaling of steels, lead-bearing steels, the damp- 
ing capacity of materials and a variety of other 
subjects. As a result of the war, however, many 
of the long-range researches have been relegated 
to the background, but some 12 investigations which 
relate to matters of current practical importance 
are now in hand. The Steel Castings Research 
Committee now consists of 21 members, representing 
manufacturers of steel castings of various types, 
the Research Department, Woolwich, and the 
University of Sheffield. The Committee has pub- 
lished three reports and four papers, and the 
researches now in concern the influence of 
steel-melting conditions on the physical properties 
of the subsequent castings, the correlation of the 
radiographic examination of steam pressure castings 
with service life, the production of steel castings 
for aeroplane parts, and the desulphurisation and 
dephosphorisation of cupola metal and steel. 

In conclusion, a few general particulars concerning 
the financing of the research work carried out by 
the Committees may be of interest. The Iron and 
Steel Institute no longer bears the cost of the work 
as was originally the case. Grants for the purpose 
are now made by the Iron and Steel Industrial 
Research Council "trom funds placed at their dis- 
posal by the industry, and to these is added a 
grant made by the Department of Scientific and 

Industrial Research, based on the amount of the 
industrial subscriptions. The bulk of the expendi- 
ture, however, is borne by companies in the industry. 
The administrative and secretarial services are 
provided by the Iron and Steel Institute. 

* Review of the Work of the Joint Research Committees, 
1924-1943, of the Iron and Steel Institute and the British 








Iron and Steel Federation. 
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NOTES, 


An AVIATION ANNIVERSARY. 


THERE can be few better instances of the cumu- 
lative effect of scientific knowledge in accelerating 
technical advancement than that of the heavier- 
than-air aircraft; it is, indeed, difficult to realise, 
in these days of long-distance raiding by hundreds 
of heavy bombers and of transatlantic crossings 
that have become a mere matter of routine, that 
only 40 years have elapsed since the first sustained 
and controlled flight by a mechanically-propelled 
aeroplane. This historic flight was made, on 
December 17, 1903, in the biplane built by the 
brothers Orville and Wilbur Wright, and powered 
by a four-cylinder petrol engine, also of their own 
design and construction. Since 1928, the complete 
aircraft has been in the Science Museum, South Ken- 
sington. Mr. Orville Wright, who lent the machine 
to the Science Museum, described the events of that 
morning in a communication to the Royal Aero- 
nautical Society of Great Britain. ‘‘ On the morning 
of December 17th,”’ he wrote, “‘ between the hours 
of 10.30 o’clock and noon, four flights were made, 
two by Mr. Orville Wright and two by Mr. Wilbur 
Wright. The starts were all made from a point 
on the levels, and about 200 ft. west of our camp, 
which is located about a quarter of a mile north of 
the Kill Devil Sand Hill, in Dare County, North 
Carolina. The wind at the time of the flights had 
a velocity of 27 miles an hour at 10 o'clock, and 
24 miles an hour at noon, as recorded by the anemo- 
meter at the Kitty Hawk weather bureau station. 

. « The flights were directly against the wind. 
Each time the machine started from the level 
ground by its own power alone, with no assistance 
from gravity or any other sources whatever. After 
a run of about 40 feet along a mono-rail track . 
it rose from the track and, under the direction of the 
operator, climbed upward on an inclined course 
‘till a height of 8 or 10 feet from the ground was 
reached, after which the course was kept as near 
horizontal as the wind gusts and the limited skill 
of the operator would permit. Into the teeth of a 
December gale the Flyer made its way forward 
with a speed of 10 miles an hour over the ground, 
and 30 to 35 miles an hour through the air. é 
The succeeding flights rapidly increased in length, 
and at the fourth trial a flight of 59 seconds was 
made, in which time the machine flew a little more 
than a half-mile through the air and a distance of 
852 feet over the ground.” Later in the day, a 
gust of wind overturned the machine as it lay on 
the ground, causing considerable damage and post- 
poning further experiments for some time; but 
enough had been done to satisfy the Wrights that 
“the machine possessed sufficient power to fly, 
sufficient strength to withstand the shock of landings, 
and sufficient capacity of control to make flight safe 
in boisterous winds as well as in calm air.”’ “ Safe" 
is a relative term which, perhaps, modern pilots 
might hesitate to endorse: nevertheless, as Mr. 
Orville Wright wrote in conclusion, “‘ the age of the 
flying machine had come at last.” 


Tue INSTITUTION OF MECHANICAL ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers was held in London on Friday, 
December 10, under the chairmanship of the Presi- 
dent, Professor F. C. Lea, D.Sc., to hear and discuss 
two papers on the subject of plastics. These were 
“A Survey of Plastics from the Viewpoint of the 
Mechanical Engineer,” by Dr. 8. Livingston Smith, 
superintendent of the Engineering Department, 
National Ph Laboratory; and “ Moulding 
Plant for Plastics,” by Mr. J. L. Daniels, B.Sc., 
joint managing director of Messrs. T. H. and J. 
Daniels, Limited, Stroud, Gloucestershire. Dr. 
Smith’s survey reviewed the prospects of using plas- 
tics as a material for stressed parts of engineering 
constructions and, therefore, dealt mainly with their 
mechanical properties, and with such applications 
as reinforced plastics and resin-treated woods, struc- 
tural members, gears, and bearings. Some attention 
was devoted also to other considerations, such as 
the effect of moisture and of temperature, and 
resistance to corrosion, which might affect the 
behaviour of plastics under service conditions. 


_| pressure of about 150 lb. per square inch. 








From the point of view of the mechanical engineer, 
said Dr. Smith, plastic products might be divided 
into two groups. The attraction of the first lay 
primarily in the ease with which large quantities of 
components might be produced, light in weight, non- 
corroding, and valuable insulating proper- 
ties, but of no great strength. The second group, 
consisting of the reinforced plastics and laminated 
woods, in addition to their lightness and non-cor- 
rodibility, offered possibilities of considerable struc- 
tural weight-saving. Much more research was 
needed, however, to enable the full strength of the 
fibres to be employed, to improve serviceability, and 
to facilitate cheap and easy production of small 
quantities. It was essential that engineers and 
chemists should play full and equal parts in such 
research, and should collaborate as closely as the 
Chemical Research Laboratory and the Engineering 
Department of the National Physical Laboratory 
had done in the investigations summarised in the 
paper. Mr. Daniels’ paper dealt with the practical 
aspects of plastics production and the machinery 
employed, outlining first the general method of pres- 
sure moulding and proceeding to describe the various 
types of presses and ancillary plant used for the 
purpose. Tools and dies, preforming machines, and 
the equipment required in the manufacture of lami- 
nated sheet were also discussed, and a short note 
was included on the method of rubber-bag pressing, 
adopted ‘in the production from bonded plywood of 
certain aircraft parts for which it was difficult to 
obtain presses of sufficient size, and moulds of the 
right shape and size. In this process, the plywood 
is shaped round a former, glued with plastic glue, 
and the whole then enclosed in a large rubber bag 
from which the air is evacuated, causing the rubber 
to press the plywood to the former. The assembly 
is then placed in a large autoclave, under a steam 
The 
pressure holds the rubber bag tightly to the work, 
and the steam heats the glue so that the resin poly- 
merises. One of the biggest production difficulties 
attending this process, the author stated, had been 
to obtain rubber bags of adequate size; synthetic 
rubber had proved the most suitable for the steam 
temperatures involved. The method had been widely 
used in the United States and was being employed 
also in this country. 


Tue British Coat UrmisatTion RESEARCH 
ASSOCIATION. 


When delivering his presidential address at the 
annual meeting of the British Coal Utilisation Re- 
search Association, held in London on December 15, 
after a luncheon at the Dorchester Hotel, Sir Evan 
Williams, Bart., recalled that at the annual meeting 
in 1942 he had been able to announce that arrange- 
ments had been made with the Mining Association 
of Great Britain and other interested industrial 
bodies to increase greatly the sums spent on coal 
research and thus obtain from the Government a 
revision of the terms of grant for the ensuing five- 
year period. Under these revised terms the British 
Coal Utilisation Research Association had obtained 
the maximum Government grant of 50,0001. a year 
and its total income was upwards of 200,000/. a year. 
The possible expenditure of 1,000,000/. during the 
second five-year period of the Association’s existence 
rendered it by far the largest of the co-operative 
research organisations in this country. Moreover, 
during the past year, several industrial associations 
had further increased their support, but the most 
important development had been the decision of 
the Mining Association to increase, by 50 per cent., 
the amount of the grant originally promised, thus 
bringing their contribution up to a total of 120,000/. 
in the. present year. This grant represented a first 
instalment of the fund for “ Vipdiccsttie research ” 
which aimed at the greatly increased production, 
from coal, of liquid fuels and raw materials for the 
chemical and associated industries. The Association 
hoped to develop, by research, considerably im- 
proved processes which would be more efficient than 
the Fischer-Tropsch process for making oil from 
coal, now used in Germany. Continuing, Sir Evan 
stated that he did not propose to refer in detail to 
the Association’s research programmes but one out- 
standing achievement might be mentioned. This 
was the smoke-consuming coal fire which, in addi- 








tion, had an increased efficiency of very nearly 
double that of the old-fashioned fire. Furthermore, 
the new fire would burn continuously day and night 
without re-lighting and only needed cleaning out 
once a week. A number of these fires were now 
under trial in private houses and it was intended 
that they should be available, after the war, both 
for new and for existing houses. The Association 
had given much thought to the development of the 
results of research and a specia‘ised staff had been 
recruited and a development organisation built up 
with a view to it becoming, ultimately, as extensive 
and effective as the research department. Another 
matter of interest was that the Mineworkers’ Federa- 
tion of Great Britain had accepted an invitation to 
appoint two of its members to the Council of the 
Association, and these were Messrs. 8. Watson and 
G. H. Jones. Finally, brief allusion might be 
made to the plans which had been laid for the 
establishment of a central research station to 
serve the whole of the coal industry and the coal- 
consuming industries. A site of 20 acres had been 
acquired at Leatherhead and the erection of plant 
put in hand. It was intended to put up, after the 
war, laboratories and buildings which would be the 
finest of their kind in the world. 


Navat Losses tn THE Wak. 


On Friday last, December 10, this war had lasted 
for the same number of days as that of 1914-18, 
and it is of some interest, therefore, to compare 
the British naval losses of the two conflicts so far 
as can be done with due allowance for certain changes 
in the classifications of warships and the restrictions 
imposed, for reasons of security, on exact descrip- 
tions of some of the newer types. In the war of 
1914-18, Britain lost many large warships; in this 
war, comparatively few. This war, however, has 
been more costly in small craft, especially of the 
types employed on escort, anti-submarine and mine- 
sweeping duties. There has been no naval engage- 
ment comparable with the Battle of Jutland, and, 
although the aggregate fleets employed in the naval 
actions in the Mediterranean, the Pacific, and else- 
where probably approach the Jutland fleet in 
numbers, they comprised relatively few capital 
ships, but the ceaseless battle of the Atlantic and 
the convoy operations in the Mediterranean have 
involved a continuous toll of protecting war vessels, 
to which losses must be added many more arising 
from combined operations and from enemy mines, 
submarines and aircraft, and the increased navi- 
gational hazards inseparable from war. Of the 
16 British capital ships lost in the 1914-18 war, 
13 were battleships and the other three were battle- 
cruisers. In this war, the Royal Navy has lost 
only five capital ships—the battleships Prince of 
Wales, Royal Oak and Barham, and the battle- 
cruisers Hood and Repulse. Fleet aircraft carriers 
and escort aircraft carriers, as they exist to-day, 
were unknown in the last war; in this war, the 
Navy has lost seven of them. In the 1914-18 war, 
15 cruisers, 14 light cruisers, and 17 armed merchant 
cruisers were lost; in this war, the cruiser losses 
have been 26, to which must be added 14 armed 
merchant cruisers. Only one monitor—H.MS. 
Terror—has been lost in this war, as compared 
with eight in the last. The losses of destroyers 
(including flotilla leaders and sea-going torpedo 
boats) were 69 in the 1914-18 war, but 110 in the 
present war ; and the respective figures for sub- 
marines are 58 and 59. The destroyer total of 
110 includes three vessels of the Royal Australian 
Navy, three of the Royal Canadian Navy, and two 
manned by Norwegian crews; the average is a 
destroyer ‘ost every fortnight. The submarine 
losses quoted for this war exclude the three midget 
submarines lost in the attack on the battleship 
Tirpitz in Alten Fjord. No specially-built mine- 
layers were sunk in the previous war, though one 
converted cruiser-minelayer and an auxiliary mine- 
layer were lost; the minelayers reported lost in 
this war number four. Of the smaller craft, losses 
in the present conflict total 164; escort vessels 
(corvettes, sloops, a frigate, etc.), 54—a total which 
really requires to be more fully detailed for direct 
comparison with that of 1914-18 ; and coastal craft, 
about 100. Some 200 ancillary craft—depot ships, 
tugs, etc.—have been lost since September 3, 1939. 
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LETTERS TO THE EDITOR. 


—-— 


THE EFFICIENCIES OF GAS 
TURBINES. 


To tue Eprror or ENGINEERING. 


Smr,—The articles by Davies and Fawzi on the 
theoretical characteristics of the constant-pressure 
combustion turbine, printed in your issues of 
November 19 and 26, comprise a useful discussion 
of the subject. With great deference to the expert- 
ness of the authors, however, may I submit that 
their contribution is somewhat marred, firstly, by 
the inadequate guidance it gives the reader to the 
extant literature of the subject; secondly, by the 
statement that interchanging the exhaust heat with 
the air as it is delivered so the compressor appeared 
promising “‘on the analogy of the steam boiler” 
and thirdly, by the implication that nothing had 
been done in the way of providing charts of total 
energy for air and combustion gases. On the last- 
mentioned, the authors are overlooking the work 
of Stodola and others. May I suggest that they 
will find some interest in the paper entitled “‘ Energy 
Charts for the Calculation of Standard Efficiencies of 
Internal-Combustion Engines,” by Professor W. 
Goudie, in the Transactions of the Institution of 
Engineers and Shipbuilders in Scotland, for the year 
1929. 

Yours faithfully, 
JaMEs SMALL. 
James Watt Engineering Laboratories, 
The University, Glasgow. 
December 6, 1943. 





INK v. PENCIL TRACINGS. 
To THe Eprror or ENGINEERING. 


Srme,—With reference to the letter from Mr. C. 
Thomas on page 454 of your issue of December 3 : 
the chief reason for taking prints direct from pencil 
originals is, of course, the saving in time and cost 
of preparing ink tracings. If the draughtsman has 
to spin the pencil in his fingers on every line he 
draws, as Mr. Thomas proposes, I fear that some of 
this saving in time will be lost, and it will be more 
valuable and more highly paid time than that of a 
tracer. Furthermore, it is not easy to spin the 
pencil through a complete revolution but, unless 
this is done, the point will not wear symmetrically 
and the result will be an unsatisfactory line of vary- 
ing thickness ; the pencil is presumably to be held 
at an angle out of the vertical if, as stated by Mr. 
Thomas, the point “is worn into a cone.” 

The pencil point in common use, sharpened to a 
rectangular cross section, should be of uniform 
cross-sectional area for some little distance up, and 
not fully wedge shaped. This is often termed 
“chisel-point,” though somewhat inaccurately, 
but I submit that it yields the best results on paper 
or cloth ; it gives uniform thickness of line, facili- 
tates fine and accurate work, and permits reason- 
able pressure to give the density necessary for 
satisfactory reproductions. 

Mr. Thomas states that the cost of tracing 
increases the cost of the drawing by about 25 per 
cent. This can only be an arbitrary figure; with 
many drawings, the cost of tracing in ink is not 
10 per cent. of the cost of the design, and for difficult 
designs it is much less. 

Yours faithfully, 
D. 8. CauseEr. 
216, Goldhawk-road, 
London, W.12. 





Srsat Line Fipre anp Tow.—The prices of sisal line 
fibre and tow, sold by the Hemp Control, have now been 
increased by 41. a ton. 

Tae Erricrencies or Gas Tursines: ERRATUM.— 
By an unaccountable error, for which we apologise, the 
address of the Brush Electrical Engineering Company, 
Limited, at the foot of Mr. C. B. M. Dale’s letter on 
“ The Efficiencies of Gas Turbines,”’ on page 474 of our 
last week's issue, was given as Rugby, instead of Lough- 
borough. Fortunately, the company’s address is so well 





OBITUARY. 


MR. J. G. ROBINSON, C.B.E. 


WE regret to record the death of the veteran rail- 
way engineer, Mr. John George Robinson, which | ° 
ocourred at his home in Bournemouth on Decem- 
ber 7, at the age of 87. Mr. Robinson was not only 
responsible for the design of some of the most 
powerful locomotives constructed for railways in 
the United Kingdom in his day but also developed 
a superheater and a lubricator for locomotives 
and was the originater of other engineering equip- 
ment. Mr. Robinson, who was the Chief Mechanical 


Engineer of the old Great Central Railway for up- ~— 


wards of 20 years, was the son of the late Mr. 
Matthew Robinson, divisional locomotive, carriage 


;| and wagon superintendent, Great Western Railway, 


Bristol, and was born on July 30, 1856. He was 
educated at Chester Grammar School, and, in 1872, 
at the age of 16, began a pupilage of six years on the 
Great Western Railway, first under the late Mr. 
Joseph Armstrong, and afterwards under Mr. Wil- 
liam Dean. His pupilage was served in the works of 
the Great Western Company at Chester, Bristol and 


J.| Swindon, and he obtained a thorough training in 


fitting, turning, millwrighting and pattern making. 
In 1878, on the conclusion of his apprenticeship, 
Mr. Robinson was appointed to the running depart- 
ment at Bristol, as assistant to his father. 

In April, 1884, Mr. Robinson was appointed assist- 
ant locomotive and carriage superintendent on the 
Waterford, Limerick and Western Railway, Ireland, 
and, in 1889, was promoted to the position of super- 
intendent.. He continued in this capacity until 
June, 1900, when he returned to England to take 
up the appointment of locomotive and marine 
engineer to the Great Central Railway. In 1902, 
on the retirement of Mr. J. Parker, Mr. Robinson 


O. | was given charge of the carriage and wagon depart- 


ment of the company in addition to his other work, 
and was made Chief Mechanical Engineer. He de- 
signed a number of “ Atlantic’ and 4-6-0 types of 
locomotive, which did excellent service for many 
years, and towards the end of 1906 brought out a 
three-cylinder high-pressure, eight-wheels coupled 
bogie tank engine for the sorting and marshalling of 
trains at his company’s concentration yard at Wath, 
near Doncaster. The yard worked on the “ hump” 
principle and the engines, which were the first of 


their type in this country, were required to push | an 


loaded coal trains of 70 or 80 wagons, at a slow 
speed, up the slope of the hump to enable individual 
wagons to be uncoupled and distributed by gravity 
on the far side of the hump. Mr. Robinson also car- 
ried out extensive alterations to the company’s 
locomotive works at Gorton. 

For many years Mr. Robinson devoted himself to 
the development of the locomotive superheater and 
in 1911 he originated the equipment which bears his 
name. He then took up the study of superheating 
in connection with marine boilers, and superheaters 
designed by him were fitted in a number of trans- 
atlantic and other liners. The subject of forced 
lubrication also claimed his attention and he origin- 
ated a lubricator, to which he gave the name 
“ Intensifore,” which was fitted on numerous loco- 
motives of the Great Central Railway. Mr. Robin- 
son’s other inventions included apparatus for prepar- 
ing and burning pulverised coal, oil, and colloidal 
fuel in stationary locomotive and marine type 
boilers, and anti-collision apparatus which was 
installed at Marylebone Station. During the war of 
1914-18, Mr. Robinson served as a member of the 
Railway War Manufacturers’ Sub-Committee and 
superintended the production of gun carriages, gun 


mountings and other equipment at Gorton Works, 


and the construction of ambulance trainsa _trans- 
port carts at Dukinfield Works. His desiyn of an 
eight coupled goods and mineral engine, with lead- 
ing pony truck, was adopted by the War Office 
as a standard type to be built for use in France. 
For his services to his country he was awarded a 
C.B.E. in 1920. Mr. Robinson retired in 1923 but 
his services were retained in a consultative capacity 
until 1924, He was elected a member of the Institu- 
tion of Mechanical Engineers in 1891 and of the 
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NOTES FROM SOUTH AMERICA, 


TueRe is an increasing chorus of warnings from 
authoritative British Government and _ industrial 
quarters that Great Britain's balance of payments, 
and consequently the standard of living, can be main- 
tained in the post-war era only by the restoration of 

trade, and, in fact, by its expansion above the 
pre-war level to an extent that will counteract the 
increased national indebtedness and the loss of a great 
of ifvisible exports, such as income from overseas 
investments, shipping, etc. Stress is also being laid, 
with equal justification, upon the need of preparing 
export plans in good time for their immediate applica- 
tion when the war ends. So far as South American 
markets are concerned, H.M. Government have made 
it clear that Britain fully intends to partici in 
-war trade, and therefore industrialists, in drawing 
up their plans for a campaign, should do so on @ basis 
of strict realism; that is to say, they should give 
attention to the many changes in South American 
conditions—some of which may be permanent——brought 
about by war-time conditions. Among these are the 
ery diversification of production caused by the 
liied demand for strategic products, as well as the 
increase in inter-trading between the various republics 
whereby South America as a whole is becoming less 
dependent upon overseas sources of supply. In addi- 
tion there is the increase in quantity and range of 
loca] factory output which has been fostered by the 
war-time difficulty in obtaining imported goods, as 
well as the unpredictable development of heavy in- 
dustries, such as iron and steel, in Brazil and Peru, 
su by illimitable reserves of metal ores and coal. 
y of the Latin-American countries have lange 
outstanding exchange balances which represent mai 
an accumulation of delayed purchases abroad which 
cannot be made during war-time. Where these 
balances are in sterling, they are now virtually blocked, 
and therefore constitute a reservoir of exchange which 
should be available immediately after the war to pay 
for resumed exports from the United Kingdom and 
other parts of the sterling area. With careful study 
of the requirements of each market, combined with 
the most modern and efficient sales methods, the out- 
standing reputation of British goods should assist in 
enabling manufacturers to regain a great part of 
South American markets, especially in view of the 
pent-up demand for both capital and consumer goods, 
and the elimination of cheap competition from Ger- 
many and Japan. It may be ene that the re- 
strictive implications of d- have now been 
dissipated in the light of the recent Government White 
Paper and other announcements. Encouragement also 
derives from the statement. by the Minister of Pro- 
duction, at a recent luncheon of the Anglo-Brazilian 
Society, that it will be Britain’s task after the war to 
isplay efficiency and ingenuity in providing Brazil— 
presumably, other South American countries— 
with a t range of new products which Britain will 
shortly be able to export to the rest of the world. 

At the same time, British post-war trade plans will 

presumably have to fit into any larger scheme which 
pas | be adopted for international trade rehabilitation 

currency stabilisation. While it is still impossible 
to foresee what shape this scheme may take, it is 
essential that there should be universal recognition— 
particularly in the United States—that only economic 
chaos would eventually result from any policy of 
nationalistic opportunism ; whereas the greatest good 
would emerge from a mutual reconstruction scheme 
based on the maximum world exchange of goods, par- 
ticularly by the removal as far as possible of the trade 
barriers which operated for so long and so adversely 
between the two wars. Recognition of these princi- 
ples is particularly necessary where the equitable sharing 
of post-war South American markets is concerned. 

Suggestions appear to have been made in Buenos 
Aires that Argentina’s blocked sterling fands in Lon- 
don, referred to above, might also be used to buy out 
the British railways in the same manner that part of 
the funds is now being used to repatriate Argentine 
Government bonds. Such a scheme, however, would 
involve many other difficult problems and therefore is 
hardly likely to be adopted. A committee of three, 
appointed by the Argentine Government, is to study 
the situation and draw up a full report, so that any 
prognostications must await their deliberations, pre- 
sumably jointly with the British Railway Mission now 
in Argentina. The United Kingdom continues to be 
the chief supplier to Argentina, but imports into that 
country from all sources continue to dwindle in volume. 
The impossibility of importing motor-cars and mach- 
inery is merely serious, but the sho of spare ond 
and of rubber tyres is critical, among the chief sufferers 
in this res ing the Argentine State oilfields. 
Manufactured and finished articles are figuring pro- 
minently among Argentina's exports, those during the 
first nine ce of 1948 including iron and steel and 
manufactures worth 8,000,000 pesos as well as mach- 











known that the error will have been at once apparent. 
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Reflecting the endrmoiis expansion in Brazil's 
factory output, exports abroad of manufactured 
articles for the first half of 1943 reached a new record 
at 23 per cent. (by value) of total exports, compared 
with only 3 per cent. in 1941. arding the new 
national motor factory in Brazil, the Director recently 
stated that the number of Whirlwind engines to 
manufactured annually would be increased to 500, 
while the general scheme includes the manufacture of 
cargo aircraft, each for a useful load of 5 tons. A 
thousand such aircraft, he affirmed, would solve Brazil's 
immediate transportation difficulties. Increasing en- 
deavours are also being made to overcome the shortage 
of railway wagons. A Sao Paulo concern is about to 
embark upon a programme which will include the con- 
struction monthly of 75 railway wagons—principally 
closed” cars. This organisation is understood to be 
negotiating with British and American manufacturers 
for the manufacture of vacuum brakes and couplers 
under royalty. If these negotiations are successful, 
these cars will be made entirely of national materials. 
In any case, it may be added that couplers, as well as 
cylinders for vacuum brakes, are already being made in 
Brazil. There is a further project on foot for another 
concern, also to build wagons, so that it is possible 
that in the not distant future these two companies 
alone will be turning out between 250 and 300 railway 
cars monthly. 

Very large profits are being made at present by 
Brazilian industries. The accounts for 1941 of a number 
of representative industrial concerns in Sao Paulo, 
including rubber and tyre factories, show that net 
profits averaged about 39 per cent., and in 1942, on 
increased capital, as much as 85 per cent. The National 
Council of Mines and Metallurgy has adopted the 
followin: resolutions in connection with an inquiry 
which it conducted regarding the granting of conces- 
sions for establishi g a local iron and steel industry in 
the State of Espirito Santo: (a) that it is beneficial 
to Brazil to export mineral ores, particularly iron ore, 
but that export should be undertaken by national 
concerns and by national transport concerns ; (5) that 
on no account should coke be imported for the iron and 
steel industry except for second-run foundries, and 
that the import of coal for coking should take place 
only if absolutely necessary, and then only in accordance 
with a general re the imported coal being mixed 
with national coking coal; (c) that the investment of 
foreign capital with full guarantees and the best possible 
return should be encouraged, but that care should be 
taken to avoid giving concessions to foreign companies 
entailing monopolies for periods which might compro- 
mise future generations; (d) that the production of 
pig-iron, employing charcoal as fuel, is of interest to 
national economy, but that it is essential to locate the 
blast furnaces where they are assured of a successful 
future and where reafforestation can be undertaken ; 
(e) that small rolling-mills cannot produce cheaply and 
cannot compete with large mills, and that it is therefore 
necessary, to vent waste of capital, to avoid the 
installation of small rolling-plants (i.e., those with an 
annual output below 20,000 tons) producing goods 
such as those turned out by the larger concerns, and 
to organise the programme of the latter so as to permit 
the existence of medium-sized plants (i.¢., those pro- 
ducing 20,000 tons to 100,000 tons annually) ; (f) that, 
during the period of organisation and growth of the 
nahalieniedl hele it is necessary to grant favours 
to concerns engaging therein, so that they may prosper 
and be able to increase their installations. The Council 
further stated that the current shortage of national 
pig-iron production would cease when production was 
started at the National Steel Plant at Volta Redonda. 

North American electricity experts recently visited 
Chile to select the most suitable districts for the 
development of the electrical industry, and their report 
is now being prepared. Chile is also considering 
erecting another steel plant, for which equipment has 
already been purchased in the United States, and which 
will have an initial productive capacity of 100,000 tons 
per annum, capable of being increased to 300,000 tons. 
The installation of a large copper-rolling mill and a 
new cement factory is also under consideration. Plans 
are being discussed for the electrification of the railway 
line from Santiago to Talca, for which purpose a loan 
of 30,000,000 dols. is to be requested from the Export- 
Import Bank of the United States, in which count 
the project has already been fayourably considered. 
The Chilean Ministry of Public Works has obtained 
the inclusion in the 1944 Budget of an estimate of 
40,000,000 pesos for irrigation and railway extensions. 

Conditions continue favourable in Peru, mineral 
production showing a steady growth, and the Govern- 
ment forging ahead with its programme of public 
works, including road development, hydro-electrifica- 
tion and port works. Recent new activities in the 
Peruvian mining industry include the completion of the 
‘ construction ‘ftage coke ovens by the Cerro de Pasco 
Copper Corporation and the conversion of a lead-zine 
concentrator at Cerro de Pasco, with a daily capacity 
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AUTOMATICALLY-CONTROLLED 
BOILER FOR TEA-MAKING. 


THE accompanying illustration shows an apparatus, 
heated by an automatically-controlled gas jet, for pro- 
a constant iling water for tea- 

. 8. Bairstow, of 
the Research Department of the London Midland and 
Scottish Railway, for use in the company’s canteens, 
ete. In canteen operation, tea is usually required in 
quantity at certain fixed periods of the day, but at all 
times the water must be kept at boiling point. This 
latter is effected in many types of boiler by means of 
a by-pass heating jet, the main flame being turned on 
only when the demand requires it. In order to avoid 
delay when the withdrawal of boiling water is frequent, 
and cold water is being added to replace it, the heating 
surface is made larger than the by-pass burner can heat 
if loss from undue gas consumption is to be avoided. 
It is stated that of the total gas consumption, 50 per 
cent. may be required for the purpose of keeping 
the water at boiling point in the slack periods. The 
principle adopted in the design shown in the illustration 
is that of separating initial heating from maintenance 
heating by providing a storage vessel kept at boilng 
point by a small flame and a boiler heated by a gas 
supply automatically controlled by the level of water 
in the storage vessel, the boiler discharging into the 
vessel and both being efficiently lagged to minimise 
Referring to the illustration, the boiler is shown at a 
as a conical shell with a conical flue running through it. 
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(a73) 
Some baffle arrangements in the flue are omitted for 
simplicity. The cold-water supply enters at the 
bottom by a pipe connected to a tank b, provided 
with a ball-cock which keeps the level in both tank 
and boiler at a constant height. The storage vessel c 
is connected to the boiler by a short pipe d, the bottom 
of which is just aboye the boiler water level. The 
boiler is heated by a gas ring e the supply pipe to 
which includes a diaphragm-operated valve f. When 
the gas ring is lighted, the water is rapidly heated 
to boiling point and overflows through d into the 
storage vessel, the feed ep apie ony maintained 
by flow from the tank b. e gas supply to the ring e 
depends on the level of the water in the storage vessel. 
The under side of the diaphragm of the gas-control 
valve f is subject to the gas pressure, while its upper 
side is connected by a small pipe to a U-tube g. The 
upper part of one leg of the U-tube communicates with 
the top of the storage vessel through a pipe h. As long 
as the water in the storage vessel is at about the level 
of h there is a head on the upper side of the diaphragm 
greater than that of the gas pressure on the under side, 
so that the valve f is closed and the gas ring extin- 
guished. 

The water in the storage vessel is kept at boiling 
point by the small burner i, the products of combustion 
from which are led to the boiler flue. When, however, 
water is drawn from the storage vessel, the water level 
in it falls, and, with it, the pressure above the dia- 
phragm. This fall continues until a hole in the syphon 
tube j is uncovered. The other leg of the syphon 
lies inside the U-tube, with the result that, as soon as 
the hole in the leg inside the vessel is uncovered, the 
water in the U-tube is withdrawn, the head above the 
diap reduced to below the gas head, the valve 
opened and gas allowed to flow to the ring e to be 
ignited by a pilot light &. The storage vessel is 
then fed from the boiler, the water level rises and the 
gas supply to the ring is again interrupted in due 
course. a boiler with a storage capacity of 4 gallons 
and a boiling capacity from cold of between 3 gallons 
and 4 gallons per hour, the difference between the two 


gas is thus supplied to the ring when at least one gallon 
of water has to be replaced and the frequent heati 
and cooli of the flue attendant on a gas supply 
controlled by a float device are eliminated. The flue, 
however, is kept hot in the slack period by the gases 
from the burner i. The two units are enclosed in a 

linder of ing which can be quickly opened to 

w withdrawal of the boiler for cleaning, etc. The 
external dimensions, neglecting the cold water tank, 
for the 4-gallon storage capacity unit, are 15 in. in 
diameter by 24 in. high. 





THE RATIONAL PREPARATION OF 
COAL.* 
By Dr. R. Lzssrne. 


For practical purposes, four recognisable components 
(or groups of entities) may be distinguished in com- 
mercial coal: (a) bright coal, which on heating has a 
more or less marked tendency to caking and possibly 
swelling ; a coal containing an adequate proportion of 
the suitable bright component is therefore used for 
coke making. (6) Dull coal, usually non-caking or feebly 
caking, is harder and less breakable than bright coal ; 
a coal rich in this variety is most suitable as fuel for 
boiler and other furnaces. (c) Natural coal dust, 
a very friable material, much of which has charcoal- 
like properties. It is — in small quantity only, 
say, up to 5 per cent. of the whole seam, and is the only 
component of coal which soils the fingers; a coal 
freed from it by efficient dedusting is almost non-soili 

and dustless. (d) The mineral matter in commerci 

coal, which consists mainly of shale, pyrites (‘‘ brasses”’), 
lime and iron com similar to boiler scale, and 
other adventitious impurities. These su form 
the bulk of the ash left behind when coal or coke is 
completely burned. This subdivision forms only a 
rough, though a very definite, guide for the charac- 
terisation of a seam. The rank of the coal components 
or their agglomerate determines the behaviour upon 
thermal decomposition. A useful guide for this is the 
caking value, i.e., the capacity for forming a more or 
less coherent mass when deprived of volatile matter 
by heating in the absence of air. Coals of low rank (high 
oxygen and hydrogen) are non-caking or feebly caking, 
and bituminous coals of medium rank (having lost 


some oxygen and some hydrogen) are strongly caking. 


A further rise in rank (caused largely by the loss of 
methane or other hydrocarbons) leads again to feebly 
caking coals and eventually to anthracite. These 
properties, broadly speaking, define the types of coal 
and indicate the uses to which they can be most 
suitably applied. 

The definition of a coal by its type must not be taken 
as indicating quality, which may vary widely. The 
most important factor in determining quality is the 
mineral matter content. This residue differs in many 
respects from the inorganic compounds present in the 
unburnt coal, which, under the influence of heat, 
undergo certain chemical and physical changes in 
different degree. Hence, the quantity of ash is usually 
not the same as that of the a + eters e+ matter. 
When coal has been burned in at high tem- 
perature some of the pieces of particles of ash are 
sintered or fused together, forming clinker. Unburnable 
matter in coal and coke exercises the mind of the 
designer of combustion appliances to a greater extent 
than any other property of the fuel. It is also a 
most significant feature of discrimination between 
the combustion of solid and that of liquid and gaseous 
fuels. Nor is the problem confined to the quantitative 
effect of total ash content. The very lack of uni- 
formity between individual ash particles points to the 
importance of the qualitative aspect of ash composi- 
tion. Strangely gore eB map res information on the 
nature and the general -up of coal ash was practic- 
ally non-existent 25 years ago. An investigation into 
the mineral constituents of banded bituminous coal 
made by the author in 1920 elicited for the first time 
characteristic differences in quantity and chemical 
composition of the ash in the petrographic coal com- 
ponents, vitrain, clarain, durain and fusain. The coal 
examined was from the Thick Seam, South Stafford- 
shire. Some results are given in Table I, on page 496. 
These figures show a close similarity of the ashes from 
vitrain and clarain; that is, the bright coal. On the 
other hand, there are remarkable differences, both 
in quantity and composition, between the ashes from 
vitrain/clarain, and those from durain, the dull coal, 
and from fusain, the charcoal-like component. The 
ash from durain consists almost exclusively (93 per 
cent.) of alumina and silica in the ratio of 0-84: 1, 
which is practically identical with the alumina/silica 
ratio in pure clay substance (kaolinite). 


Bright bituminous coal has caking power v 
Pie. we to rank, contains very little ash and ‘te aah 


* Paper read before the Institute of Fuel, on Thurs- 
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levels in the storage vessel represents one gallon. The 
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is of a basic or non-acidic nature. Dull coal, usually of 
low caking powerand non-swelling, except cannel, con- 
tains appreciably more ash, say, from 6 cent. to 12 
per cent., and this is generally of a clay-like nature. The 
dull coal consists mainly of durain and can be readily re- 
cognised and defined. There is also in most seams a 
certain proportion of intergrown material, in which dull 
and bright coal, and often shale and pyrites, are so 
intimately associated that their separation cannot be 
readily effected, even after crushing. These are the 
true “ middlings.” Fusain, the charcoal-like accessory 
of woody structure, is, in its pure form, devoid of 
caking power and has usually a high ash content of a 
basic nature. The ash content, and in particular its 
chemical composition, is, in the great majority of cases, 
so characteristic of the separated coal components 
that it may be taken as an index for their identification. 
In the seam, coal is always associated with lamina, 
veins or strata of shale, clay, quartz, and pyrites, with 
minor proportions of other minerals. adven- 
titious impurities are responsible for by far the largest 
part of the ash in commercial coals. The degree of 
contamination may be gauged from the fact that the 
average ash content of the separable bright coal from 
most British seams is less than 3 per cent. and does 
not exceed 4 per cent. 


Taste I. 
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Rational Composition of Ash. 

















Ash 
| Content. | soluble | Soluble |Insoluble 
in Water.) in HCl. | in HCl. 
Per cent. | Per cent. | Per cent. | Per cent. 
lofSample.| of Ash. | of Ash. | of Ash. 

Vitrain | --tL | 60-52 | 20-46 | 10-02 
Clarain 1-22 65-24 | 17-86 | 16-90 
Durain 26 | 3-48 | 23-81 | 72-71 
Fusaln 15-59 16:57 | 72-38 | 18-22 








Coal as mined is, then, a mixture of three main 
components, bright coal, dull coal and fusain, con- 
taminated by extraneous minerals, each of definite 
type and rank and yielding ash in characteristic quan- 
tity and composition. The ratios of the components 
to each other and the degree of coalification as expressed 
by rank are unalterable. Suitability for different 
uses is judged by the requisite component being 
present in such preponderant portion as to deter- 
mine the general c ter of the mixture. Where 
a modification of this character is attem it is done 
by blending with another product which in its turn is 
yet another mixture. The time has come when atten- 
tion should be devoted to the disentanglement of the 
raw material upon which most of the energy supply of 
modern life depends. 

The tendency until the of this century 
was to produce large or “round” coal. Many of 
the mineral impurities form lines of mechanical weak- 
ness along which coal breaks when subjected to impact ; 
hence the concentration of mineral dirt in the nut 
and slack sizes. The fact that mineral matter and coal 
are present as, or can be broken to. discrete particles 
makes their separation possible and forms the basis of 
all coal cleaning processes. When recovery or “ patent” 
coke ovens were introduced to make the coke acceptable 
by the iron industry, at least a portion of the dirt in 
the small coal had to be eliminated; coal washeries 
were, therefore, installed in conjunction with coke 
ovens. They all depend on the difference in buoy- 
ancy in currents of water of particles of different 
specific gravity, but the separation can never attain 4 
isi The introduction of air as 


high degree of ion. 

the carrying medium for the purpose of avoiding added 
moisture in the ucts is even less precise. I 
posed in 1925 term “clean coal’ Pappa 


of limited density and containing a minimum of 
separable mineral matter as distinct from “ washed ” 
coal retaining part of the contaminating substances. 
The limitations of water washing and pneumatic 
treatment led to the application of gravity separation 
by means of media heavier than water. In 1928, I 
submitted to the Institute of Fuel a paper on “ The 
Rational Cleaning of Coal,”’ in which gravity separation, 
as used in the first commercial plant in this cee H 
was described. This effected the extraction from 
coal before cleaning, of practically all dust of leas than 
about 1/100-in. diameter particle size, leaving even in 
small slack no more than 1 per cent. A number 
of these and similar plants have been in satisfactory 
operation for some time in this country and abroad. 
The removal of dust from the raw coal is therefore a 
solved problem. It is not restricted to gravity separa- 
tion, but is 'y useful in washers of the old type, 
in that the formation of slurry is obviated or reduced 
to a negligible minimum. Be She gaat Oi eee nee 
been submitted to dedusting. present scheme 
contemplates cleaning of all raw coal raised from the 
pit regardless of size. A from the marked reduction 
during recent years in size of industrial coal, there 


is now a definite tendency towards limiting the upper 
dimension of all coal to 2 in. or 4 in. The proposal 
comprises the crushing of all coal on fn a a the 
ne = the preparation plant to, say, 4 in. or 

possibly after roughly screening out the portion 
below that size, with a cooenaaey removal of slack. 
Screening and crushing should be carried out in closed 
plant fitted with efficient dust extraction, while the 


Sermdinbaren att Can iets ee 
ot air. pr 


The dedusting of wet coal is effected by 

dedusted coal, either combined or in 

convenient sizes, is then submitted to separation into its 
components. This can be done by any cleaning process 
hin permite reasonably sharp cuts according to 
specific gravity. Those using dense media are tech- 
nically more efficient in this regard than those employ- 
ing water, and greatly superior to dry methods. Sus- 
pensions of sand, clay, or barium sulphate have found 
more favour than the calcium chloride solutions used 
initially, but for various reasons, the reversion to solu- 


tions in the future is very likely. 

The conditions to be fulfilled by a suitable plant are 
that the dedusted coal can be accurately separated 
into three fractions of specific gravity ranges appro- 

jate to the icular coal; for example, bright coal 

low 1-35, dull coal and middlings from 1-35 to 1-6, 
and mineral refuse above 1-6. The accuracy of separa- 
tion should be such that, say, 95 per cent. of each 
fraction should fall within the appropriate on 
testing a representative sample by the float-and-sink 
method. Such a separation can be attained in com- 
mercial practice, at any rate with salt solutions. Nor 
need they have a specific gravity as high as 1-6, if 
flotation of the dull coal is assisted by very slight 
transverse and upward currents. In effect, the single 
stream of raw coal fed into the separating vessel or 
wash box is divided into streams of separate com- 
ponents which are discharged through three outlets. 
Where a coal is amefiable to further division, sub- 
fractions can be simultaneously taken off by suitably 
constructing the compartments and adjusting the 
velocity of the liquid currents. The separated products 
are rinsed free of residual coal dust and—according to 
the medium employed—of salt solution, suspension 
solids or precipitated clay, on established lines. A 
float-and-sink bath or equally effective wash box 
provides a positive means for the automatic and 
quantitative rejection of every piece which exceeds 
the stipulated specific gravity. 

The future development of the coal industry must be 
in the direction of preparing its products to suit the 
consumer’s needs. The separation into distinct com- 
ponents as a corollary of the elimination of mineral 
impurities has not received adequate attention. In 
evidence before the Royal Commission on the Coal 
Industry (1925), I stated :—“* A highly desirable object 
of the preparation of coal, but one which is still an 
unsolved problem, is its separation into portions of 
different character. It will be the business of each 
colliery to subdivide its products as closely as possible 
to suit the needs of oak class of consumer, and not 
merely select the coals according to their preponderating 
qualities for steam, house, coking or gas coal.” This 
theme was resumed by Grumell in 1934 with a pro- 
posal for the preparation of pure coal containing not 
more than about 2 per cent. of ash, along with middfings. 
Gas and coke making depend on the thermal decom- 
position of coal, resulting in coke, tar, gas and ammo- 
niacal liquor as ucts. The gas industry uses a 
portion of the coke produced as its fuel, while ovens 
for the supply of metallurgical coke are heated b 
gas made. Both industries require coal of high 
value, with a bias in the gas industry towards 
yield of high thermal value, and in the coking ind 
towards mechanical of the coke. 
should be no anxiety that the reserves in this coun 
of good gas and coking coals are seriously gy 
if the bright coal component is separated from a 
seams and that portion of it of suitable rank, is diverted 
to the gas and coking industries. Bright coal has a 
low ash content. If properly prepared this may, in 
2 per cent., and should not 
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exceed 3 per cent. 
The effect of using coal prepared in this manner 
has been demonstrated in the works of the Tottenham 
and District Gas Company. Several hundred tons of 
the bright component from a Yorkshire coal were 
prepared by dedusting and gravity separation in calcium 
chloride solution, yielding 6-3 per cent. of dust, 79-4 
per cent. of clean coal, and 14-3 per cent. of dull coal 
and refuse. The clean coal was carbonised in con- 
tinuous vertical retorts side by side with a correspondi 
quantity of the coal which had served as the raw 
material, and which was at that time regarded as a 
good gas coal. Two important facts are manifest from 
the results. Firstly, the percentage of large coke from 
clean coal is greatly increased, while the percentage of 
breeze is halved; secondly, while the ash content of 
the coke from the original coal rises with decreasing size 
to nearly 26 per cent. in the breeze, the ash in the 





four grades from clean coal remains constant throughout 


| at the remarkabl figure 
y low average of 3-1 per cent. 
The clean “ breeze ” cannot be regarded as a reeds 
fuel, and on account of its negligible ash content it 
can be put to uses, in spite of its size, for which ordinary 
breeze could never be considered.’ The coke from 
clean coal was strikingly superior to that from the 
iginal coal in appearance, hardness, density, fissuring 
and cleanliness to the touch. Further, the behaviour 
of the two cokes in a water-gas plant showed the 
great improvements, when using clean coke, in rate 
of gas and therm production, composition of gas, 
steam consumption, time of clinkering, and carbon 
content of clinker. The operational improvements 


realisable by using clean and dust-free bright coal 
comprise a definite speeding up of the 
The arguments advanced in connection with gas 


works practice apply with equal force to low-tem- 
perature carbonisation. They apply to hydrogenation 

ith equal or even greater force, since coal and coal com- 
ponents differ widely in their susceptibility to the 
addition of hydrogen under pressure. Oil-coal mix- 
tures, often referred to as colloidal fuel, clearly call 
for freedom from ash and rigid selection, if the ad- 
vantages of liquid fuel are not to be impaired unduly 
by the admixture of coal. The coal must be entirely 
free from shale and pyrites which would cause abrasion 
in burner nozzles if directly, or of cylinders and 

iston rings if used in internal-combustion engines. 

he coal components selected must be amenable to 
surface reactions with the oil used so that permanent 
suspensions can be obtained. The influence of ash 
in coal carbonised in ovens for the production of metal.- 
lurgical coke is shown by the trend of fuel consumption 
in British blast-furnaces and steelworks. us, 
results of extensive tests show that, with coke from 
clean and dust-free coal, the consumption is less than 
20 owt. per ton of pig iron and the throughput of the 
blast-furnace is considerably increased. 

Passing to dull and non-coking bright components, 
steam generation consumes a greater portion of the 
coal output than any other individual industry. The 
exercise of closer discernment in coal selection is at 
least one factor to account for the remarkable drop 
in fuel consumption per unit of electricity generated 
in recent years. Considerable economies will be 
possible if separated instead of mixed coal components 
are used. It is due to the components and extraneous 
ash being used as mixtures that the full benefits of ash 
reduction are not realised. The economic effect of coal 
cleaning on steam raising was discussed in considerable 
detail in a paper submitted to the Second World Power 
Conference, 1930.* The charges attributable to the 
presence of what was then considered a reasonable 
ash content were individually assessed. The corre- 
sponding charges. were ascertained in respect of the 
same coal thoroughly dedusted and cleaned and also 
for this clean coal with its dust re-mixed with it, and 
appreciable savings were found. Dr. E. W. Grumell 

com the values of different coals by a some- 
what different method, and came to the conclusion 
that the efficiency of steam generation decreases by 
one-third of 1 per cent. for each increase of 1 per cent. 
in ash content. 

The arguments usually advanced against thorough 
ash elimination are twofold: (1) in coal washing the 
mineral matter is replaced by water and the cost of 
t from the colliery is therefore not materially 
reduced ; and (2) if the ash in boiler fuel is reduced 
below, say, 5 per cent., the links of chain-grate stokers 
are rapidly “‘ burned” and heavy expense for their main- 
tenance and replacement is incurred. In commercial 
operation of the Clean Coal Company’s process it was 
found that properly dedusted coal, even when of only 
% in. maximum size, after being completely drowned 
in a saturated solution of calcium chloride and then in 
water, was drained in vessels 9 ft. in diameter by 30 ft. 
deep, down to a moisture content of 5 per cent. to 6 per 
cent. in 1} hours. Again, secondly, a solution of the 
are of protecting furnace grates by ash is offered 

yy the proposed scheme of preparation. Dull coal, 
mainly consisting of durain, has a relatively high ash 
content, which ash has a elay-like nature and hence is 
highly refractory. The dull coal component burns 
freely, usually with a long flame, and leaves an ash 
residue adequate in amount to cover the grate. Its 
fusion range is high, icularly if pyrites and other 
iron compounds are discrete and have been removed 
with the refuse. The dull component should therefore 
be allocated to power stations and industrial boiler 
plants. By the subdivision of coal into its components, 
the respective ashes become simpler and more homo- 
eous, and more specific measures can be applied to 


each of them. 
(To be continued.) 





Tue [Ron AND STEEL LNSTITUTE.—The annual genera! 
meeting of the Iron and Steel Institute will be held in, 
London on Thursday, May 11, 1944. 








* ENGINEERING, vol. 130, page 312 (1930). 
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LABOUR NOTES. 


Spreakrino during the debate on the Address in the 
House of Commpns last week, Mr. Clynes said that those 
who stopped work assumed a responsibility for endan- 

i the prospects of our early victory in the war. 
When friction arose in war time, it was better to think 
it out and talk it over rather than to fight it out, for 
the wastage of these conflicts, in these days of urgency 
and times of peril, gave joy to the enemy. Whatever 
the grievances of workers were, there was at their 
dis abundant provision for adjusting differences 
and overcoming difficulties. Workers used to blame 
employers for not pgm gerry! trade unions; now it 
ane workers who did not recognise the unions and 
held their leaders up to contempt. These acts of revolt 
had not even the merit of being successful, for, in the 
main, the strikers exhausted themselves and had to go 
back to work leaving their differences to be composed 
afterwards by other means. 


In the industries covered by the statistics compiled 
by the Ministry of Labour and National Service the 
changes in rates of wages reported to have come into 
operation in Great Britain and Northern Ireland during 
October resulted in an aggregate increase estimated at 
about 16,000/. in the weekly full-time wages of nearly 
170,000 workpeople and in a decrease estimated at 
4,0001. in those of approximately 240,000 workpeople. 
The industries and services in which rates were 
increased included electricity supply, manu- 
facture, factory-canteen catering, and retail meat dis- 
tribution. In certain industries, including iron and 
steel manufacture, iron ore mining, tin- manufac- 
ture, and textile bleaching, dyeing and fini , there 
were slight decreases, due to the operation of sliding 
scale agreements under which wage rates vary with 
movements of the official cost-of-living index number. 





Of the total increase of 16,000/., about 14,0001. was 
due to ts made by joint standing bodies of 
em andemployees, and 1,000I. to the ion of 
siding sale based upon fluctuations in official 

-living index number, or upon the proceeds of 
the coal-mining industry. Most of the remainder was 
the result of direct negotiations between employers 


and workpeople or their tatives. The whole 
of the estimated decrease of 4,0001. took effect under 
the operation of sliding scales based u fluctuations 


in the official cost-of-living index number. 





The number of disputes Soclving stoupeane of work 
reported to the Ministry of Labour and National 
Service as ing in Great Britain and Northern 
Ireland during October, was 143 as com’ 


these 143 new disputes about 37,500 workpeople were 
directly involved and 6,000 indirectly involved—thrown 
out of work, that is, at Snes Genaiied where the 
stoppages took , tho not themselves parties to 
the disputes. addition, about 24,000 a 
were involved, either directly or indirectly, in*20 dis- 
putes which began before October and were still in 
progress at the beginning of that month. The number 
of disputes in progress in October was thus 163, involv- 
ing lent 67,500 workpeople. The aggregate number 
of working days lost in these disputes during October is 
estimated at approximately 157,000. 


Of 154 stoppages which ended in October, 65, directly 
involving 9,100 workpeople, lasted not more than one 
day; 35, directly involving 7,600 workpeople, lasted 
two days; 23, directly involving 6,300 workpeople, 
lasted three days; 16, directly involving 5,400 work- 
people, lasted four to six days; and 15, directly involv- 
ing 25,300 workpeople, lasted over six days. 


Of the 143 disputes which began in October, 28, 
directly involving 13,100 workpeople, arose out of 
demands for advances in wages; 5, directly involving 
500 workpeople, out of proposed reductions of wages ; 
49, directly involving, 13,200 workpeople, out of other 
wage questions; 12, directly involving 1,700 work- 
people, out of questions respecting the employment of 
particular classes or persons; 47, directly involving 
6,600 workpeople, out of other questions respecting 
working arrangements ; and 2, directly involving 2,400 
workpeople, out of questions of trade-union principle. 





Final settlements were effected in October in the case 
of 138 disputes directly involving 50,600 workpeople. 
Of these disputes, 35, directly involving 4,500 work- 
people, were settled in favour of the workpeople, and 
75, directly involving 31,200 workpeople, in favour of 
the employers. Twenty-eight, directly involving 14,700 
workpeople, resulted in a compromise, and in the case 





with 198 | 
in the previous month and 114 in October; 1942. In| 


of 16 other disputes, directly involving 3,300 work- 
people, work was resumed pending negotiations. 





It is officially stated that the total number of trade 
unions known to have been in existence at the end of 
1942 in Great Britain and Northern Ireland was 976 
as compared with 983 at the end of 1941. Twelve 
unions, with a total membership of 1,700 at the end of 
1941, were dissolved in 1942, while 10, with an aggre- 
gate membership of 9,100 at the end of 1941, ceased to 
exist as separate units during 1942 in consequence of 
amalgamations with other unions. On the other hand, 
15 new unions were formed in 1942 with an aggregate 
membership of 7,000. Of the total of 976 unions at 
the end of 1942, there were 21 with their headquarters 
in Northern Ireland. 





The total membership of all the unions at the end 
of 1942 was approximately 7,781,000 as compared with 
7,093,000 at the end of 1941, showing an increase of 
688,000 or 9-7 per cent. The number of males at the 
end of 1942 was 6,113,000, showing an increase of 
394,000 or 6-9 per cent., as compared with the previous 
year, and the number of females 1,668,000—an increase 
of 294.000 or 21-4 per cent. The largest increases in 
male membership during 1942 occurred in the engineer- 
ing and metal trade unions and in the ral labour 
unions. Female membership sho the largest 
increase in the general labour unions. 





At the end of 1942, the number of federations of trade 
unions in Great Britain and Northern Ireland was 57 
with an approximate total — of 2,974,000. 
The co’ for a year ier were 56 and 
2,996,000 respectively. If the actual or estimated 
federated membership of each federated union be 
counted once only, irrespective of the number of 
federations to which the union is affiliated, the total 
net federated membership was a ximately 2,546,000 
at the end of 1942, compared with 2,467,000 at the end 
of 1941. The number of unions which were affiliated 
to one or more federations, in respect of either the whole 
or @ part of their membership, was 515 at the end of 
1942 as compared with 522 at the end of 1941. 





following official announcement was issued on 
ight last by the Ministry of Fuel and Power :— 
a Major Lloyd George, Minister of Fuel and Power 
to-day received a tation from the Mineworkers’ 
| Federation of Great Britain, introduced by their presi- 
| dent, Mr. Will Lawther. The deputation came on the 
| invitation of the Minister that there should be discussion 


The 
Friday 





i ion measures relating to the of 
the industry from war to peace conditions. A full 
discussion took place, and it was agreed that further 


The Disabled Persons (Employment) Bill was given 
a second reading in the House of Commons on Friday 
last. Winding up the debate on the measure, Mr. 
Bevin, the Minister of Labour and National Service, 
said that it had been stated that the Bill would cost 
3,000,000/. a year. That might be so, he admitted, but 
it would add many hundreds of millions to the national 
income. It was a good investment. For the next 
50 years, the country would not be able to afford an 
unemployed man or people away from industry 
through sickness or.injury. If the country’s man- 
power was wasted, the war would have been lost in 
spite of the victories in the field. 





a 

The Cotton Conciliation Board, of which Sir Charles 
Doughty, K.C., is independent chairman, discussed in 
Manchester on Thursday and Friday last week, the 
claims of the spinning and weaving sections of the 
cotton industry for increases of wi The unions 
desired an increase of 12s. a week for members in adult 
occupations and 6s. a week for members in juvenile 
occupations. On the parties failing to agree, the chair- 
man was invited, in accordance with the constitution 
of the Conciliation Committee, to make a recommenda- 
tion. He recommended an increase of 4s. a week for 
adult occupations and one of 2s. a week for juvenile 
occupations to take effect on the pay-day following 
January 10. The unions accepted the award. 


Defending American munitions workers against 
charges that they are “ not doing as good a job as the 
soldiers,” the Journal of the International Association 
of Machinists says :—‘‘ Ships, aeroplanes, tanks, guns, 
munitions, clothing, and supplies of all kinds are flow- 
ing in ever-increasing volume from factories, mills, and 
workshops throughout the land, and the railroads are 





meeting promptly every demand made upon them.” 








HIGH DEWPOINT TEMPERATURES 
IN BOILER FLUE GASES.* 


By W. F. Harrow, Wh.Ex., A.M.I.Mech.E. 


Ir is now widely recognised that the serious diffi- 
culties brought about by acid deposits in the air heaters 
and economisers of certain modern boiler plants fired 
by mechanical stokers are due to abnormally high 

int temperatures of the flue gases, and that the 
elevation of dewpoint is a result of the gases containing 
excessive sulphur trioxide. The existence of such 
conditions was pointed out by Johnstone,f as a result 
of seoeeneniiess carried out in conjunction with the 
Utilities ch Commission of Chicago, as long 
as 1929, when dewpoint temperatures up to 300 deg. F. 
were recorded on a certain American stoker-fired plant ; 
but the primary reason for the exceptional conditions 
was not determined. Despite a great deal of research 
work, no satisfactory explanation that could be sup- 
eld experience has been forth- 
coming. 

It was assumed at first that some characteristic of the 
fuel was causing this condition, but the occurrence in 
one plant and the absence in another, burning the same 
fuel, showed that fuel alone could not be responsible. 
A great deal of attention has also been directed to the 
manner of burning the fuel on the grate, but as far as 
the author is aware no modifications to combustion 
conditions have yet been successful in correcting 
abnormal dewpoint temperatures. Fig. 1, on page 498, 
which shows the equilibrium conditions of sulphur 
dioxide and sulphur trivxide formation at different 
tem tures, indicates that, at the temperature above 
the fuel bed of a modern stoker plant (say, 2,500 deg. F.), 
only a minute amount of sulphur trioxide can exist. 
From this it would seem that it is impossible for an 
excessive amount of sulphur trioxide to be produced 
in the combustion process. 

At one time there ap to be good reason for 
thinking that steam |] e into the flue gases was 
responsible, since the occurrence of high dewpoint 
temperatures was coincident with the development of 
boiler and superheater tube failures. Although con- 
siderable research carried out on certain plants, and in 
laboratories, on this aspect lent a great deal of support 
to the theory, later experience was obtained in other 

ts where this ex tion could not be upheld. 
Numerous other conditions, including high moisture 
content of the fuel, the ign and construction of 
combustion chambers, the absence or presence of 
secondary air, and the nature of the particles carried 
in the gas stream, have been suggested as possible 
causes. Although each of these factors may have some 
bearing on the matter, it has not been possible to 
show that any of them is primarily responsible. It is 
thought that the experiments described in the present 
paper provide the reasons for this perplexing pheno- 
menon, from which means of prevention may ulti- 
mately be devised. 

One of the main difficulties in finding the cause of 
these conditions has been that associated with the 
measurement of dewpoint temperature and sulphur- 
trioxide content of dust-laden gases at high tempera- 
tures, and some difference of opinion exists as to the 
validity of the methods so far adopted. From evidence 
obtained over a number of years by the means avail- 
able, however, and in the light of the considerations 
previously outlined, it appeared that the formation of 
sulphur trioxide occurred mainly after the gases had 
left the furnace and while they were passing through 
the boiler. It was sus that some catalytic agent 
might be present in the boilers affected, and that this 
was responsible for converting a part of the sulphur 
dioxide, that normally forms, into sulphur trioxide in 
the affected plants. 

A review of the substances known to be catalytic to 
gaseous reactions s that the iron oxide on the 
surface of the superheater tubes, and the encrusting 
scale which forms on such tubes, might be capable of 
acting in the manner referred to, and it was decided 
to test this by passing flue gases, which had a normal 
dewpoint indicative of low sulphur-trioxide content, 
over such materials heated to the temperature which 
they acquire in a modern boiler. Flue gases which 
were found to.exhibit normal i! gow characteristics 
were therefore taken from a small boiler fired by an 
automatic stoker of the underfeed type and these were 

through a mild-steel tube, 3 in. in diameter and 
5 ft. long, containing the materials to be tested. 
Arrangements were made to heat the tube by external 
means to any desired temperature up to 1,200 deg. F. 
The dewpoint temperature of the gases was observed 





* Paper read in London on Thursday, November 4, 
at a joint meeting of the Institutions of Mechanical and 
Electrical Engineers. Abridged. 

t “ An Electrical Method for the Determination of the 
Dewpoint of Flue Gases,” by H. F. Johnstone. Univer- 
sity of Illinois: Experiment Station Circular No. 20 
(1929). 
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before and after the catalyst tube by a Cambridge 
dewpoint meter. 

It was found that, when the gases were passed over 
rusty mild-steel scrap heated to a temperature of 
1,000 deg. F., an increase in dewpoint was obtained, 
which indicated that an increase in sulphur-trioxide | 
content had been brought about. 
beyond doubt, water-cooled glass elements were intro- 
duced into the gas stream before and after the catalyst 
tube, the outer surfaces of the elements being main- 
tained at a uniform temperature of 140 deg. F., which 


was somewhat above the dewpoint temperature of the | 


Fig. . | 


herewith, for 30 minutes, when it was found that the | 


gases before treatment. The gases were then 
through the apparatus, which is illustrated in 


element @ preceding the catalyst tube was covered with 


an apparently dry dust, whereas the element 6 following | 


the catalyst tube was covered by a copious deposit of 
dew. One of the elements is shown to a larger scale 
on the right in Fig. 2. The deposit obtained og 

the gases over the catalyst is seen on the left- 
hand test-tube, and that obtained after catalysing, on. 
the right-hand tube, in Fig.3. The dew was found to be | 
sulphuric acid, as shown by the precipitate formed when 
the deposits were washed off the elements, filtered, and 
the filtrate treated with barium chloride (Fig. 4). It 


will be observed that the deposit obtaimed before the | 


catalyst tube (shown on the left) was practically free 
from sulphuric acid. The gases impinging on the first 
element were at a temperature of about 350 deg. F. 
whereas the gases meeting the second element were 
at a much higher temperature, due to their passage 
through the heated tube. 

It was found that the amount of dew varied with the 
temperature of the catalyst, and tests were therefore 
carried out with the mild-steel scrap heated to various 
temperatures, the amount of sulphuric acid (expressed 
as BaSO,) being determined by gravimetric means. 
The results are plotted in Figs. 5 and 6, opposite. 
Curve a, in Fig. 6, relates to rusty mild steel, and 
curve 5 to rusty mild steel coated with pulverised-fuel 
ash. The temperature ordinates numbered 1, 2 and 3, 
indicate the approximate metal 
superheats of 700 deg., 850 deg. and 950 deg. F., 
respectively. 
ally increasing amount of acid is formed, even at} 
comparatively low te mperatures, and that, at about | 
800 deg. F., this commences to increase sharply until 
1,100 deg. F. is reached, after which it decreases. 

The surface of the mild-steel scrap and the interior 
of the tube were then sand-blasted to remove all oxide, 
and a further test was carried out. It was found that 
the steel oxidised immediately the gases were passed 


over the new surface and the catalytic action pro- |“ 


ceeded as before. The tube and contents were again 
sand-blasted and the surfaces sprayed with aluminium. 
This inhibited the catalytic action for the first half- 
hour, since no deposit of dew was obtained and the 


dewpoint temperature of the gases leaving the tube | 


was normal. After passing gases for a further three 
hours, however, the dewpoint rose to 350 deg. F., and 
a considerable deposit of dew was obtained from the 
leaving gases. 
oxidation. 
Corroded mild steel was again introduced into the 
tube, and the interior of the tube and the contents 
_— with milk of lime while these were in the 
condition. Under these conditions no appre- 
eiable deposit of acid or elevation in dewpoint was 
prod iced. ing to the difficulty in obtaining a 
suitable silica tube quickly, it was decided to adopt 
this means for rendering the tube non-catalytic, which 
was an essential condition to determine the relative 
behaviour of further materials. The tube was accord- 
ingly sprayed on the inside with lime and then filled 
with glass fragments so as to produce turbulent condi- 
tions as before. After passing the gases for 30 minutes 
no deposit of dew was woe | from which it could be 


assumed that the liming of the tube had rendered this 





To place this matter 


The metal showed signs of considerable | 
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temperatures for | 


Fie. 3. 


It will be seen that a small but gradu- | 


| non-reactive. 





This means was subsequently adopted for | decomposition of ferric sulphate. 





Fre. 4. 


The tests with flue 


all further tests to ensure that the tube itself played no | gases were therefore carried out after the scales had 


| part in the reaction. 
| The following materials were 
| heated to 1,000 deg. F., namely, 


then tested when 
* Parkerised ”’ mild 


| been strongly heated in a current of air for several 


hours, until no further deposit of acid was obtained. 
Both scales were found to contain a percentage of iron 


steel, nickel-plated mild steel, stainless steel (12 per oxide, as is usual with such deposits, and since it was 
cent. Cr, 1 per cent. Ni), and mild steel treated by the | not clear whether this oxide or the siliceous material 


Penetral’ process (surface 
aluminium ferritle). In each case, oxidation of the 
material occurred in the first 30 minutes end acid was 
produced, althongh, in the case of the last-mentioned 
steel, the oxidation and catalytic action were slight. 

Samples of external scales from superheater tubes 
of two boiler plants “A” and “ B,” burning Durham 
and Yorkshire coals, respectively, were then tested, 
and these also were found to exhibit catalytic pro- 
perties which increased with their temperature. The 
results are plotted in Fig. 5, from which it will be seen 
that, over the temperature range tested, the amount 
of acid produced is relatively small compared with that 
due to the mild steel, ‘and varies considerably with the 
two scales. The behaviour of these materials above a 
temperature of 1,200 deg. F. could not be investigated 
owing to the limitations of the apparatus, but it is 
thought unlikely that vhe conversion would increase 
greatly owing to the diminishing percentage of sulphur 
trioxide which can exist as the temperatures are further 
advanced (see Fig. 1). Tests at higher temperatures, 
however, should be carried out. 

In the case of these scales, which contained sulphates, 
it was found that acid was formed on the element’ at 
the outlet of the catalyst tube when air only was 
passing over the heated material, due no doubt to 








of steel converted to | 





was the catalytic agent, a sample of firebrick was next 
tested. Catalytic action was again established, par- 
ticularly at high temperature (see Fig. 5). It is known 
that the catalysis effect depends on the velocity of 
the reacting gases and that this factor has some influence 
on both the extent of the oxidation and the temperature 
at which this becomes a maximum. The velocity 
employed in these experiments was, for reasons of 
expediency, lower than that generally obtaining in 
boiler plants, but this is unlikely to affect the prin- 
ciples established. It may be found, however, that 
with higher velocities, the curves in Figs. 5 and 6 will 
suffer some displacement. 

From the above results it seems clear that iron oxide, 
superheater scale, and refractory firebrick will each 
catalyse the oxidation of sulphur dioxide to sulphur 
trioxide in boiler flue gases, providing the surface 
temperature of these materials is sufficiently high, 
and it is suggested that in these important facts lies 
the explanation for the high dewpoint temperatures 
and resulting troubles in certain modern stoker-fired 
boiler plants. 

It is obvious that, for catalysis to proceed effectively, 
the gases must make intimate contact with the catalys- 
ing surface, which must be at the requisite temperature. 
Both these conditions may be realised when the gases 
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pass over the superheater tubes, which are, of course, 
the hottest parts of the boiler heating surface. The 
temperature of the tube is governed mainly by that of 
the steam inside and, to a lesser extent, by the tem- 
perature of the flue gases on the outside ; because the 
coefficient of heat transfer from the tube to the steam 
is much higher than from the gases to the tube, due 
to the higher velocity and density of the steam com- 
pared with the flue gases. In general, the tube tem- 
perature can be taken to be 50 deg. to 70 deg. F. higher 
than that of the superheated steam. Any internal 
scale or reduction of steam flow will naturally elevate 
the tube temperature considerably. 

A study of the steaming conditions and operating 
results of a large number of affected and unaffected 
stoker-fired plants shows that the incidence of this 
trouble is closely related to the degree of superheat 
temperature, on which the temperature of the exterior 
surface of the tube and encrusting scale largely depends. 
During the past decade, superheat temperatures have 
advanced from about 700 deg. F. to 850 deg. to 950 
deg. F. at the present time, and the surface tempera- 
ture of the tubes and of the scale thereon increased 
accordingly until this has now reached the point where 
catalysis of sulphur dioxide to a serious extent can 
take place. 

At one plant stoker-fired boilers installed in 1929, 
having a superheat of 650 deg. F., are free from trouble, 
whereas new stoker-fired boilers supplied in 1941, 
having a superheat of 850 deg. F., are seriously affected, 
although the same fuel is burnt in both cases. In 
another stoker-fired plant, where the primary super- 
heater, which has 74 elements, and secondary super- 
heater, with 53 elements, are arranged side by side 
across the boilers, the maximum steam temperatures 
being 720 deg. F. and 850 deg. F., respectively, the 
trouble with air-heater blockage and corrosion is so 
serious on the side of the high-temperature super- 
heater that the cross-hatched portion of the air heater, 
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been blanked off; but it is only slight on the low- 
superheat side, although the units are perfectly sym- 
metrical in all other respects. In certain of these units, 
in which the handing of the superheaters is reversed, 
the corrosion and blockage are reversed also. In a 
stoker-fired plant which has a superheat temperature 
of 950 deg. F., the trouble is severe. 

Certain units installed 15 years ago, having a super- 
heat of 650 deg. F., were equipped with air heaters 
which are still operating satisfactorily in an 
condition, and these are without any means of re- 
circulating hot air, which was found essential to secure 
freedom from corrosion and choking in most plants 
a few years later. When this system, which depends 
on maintaining the plate tem ure above the dew- 
point of the flue gases by increasing the entering air 
temperature, was introduced in 1930, an entering air 
temperature of 110 deg. F. was found to be adequate ; 
but the requirements in this respect have consistently 
increased to 150 deg. F. at the present time, and even 
this is insufficient to avoid trouble in certain recent 
installations. 

There is abundant evidence, therefore, that there 
has been a progressive increase in dewpoint tempera- 
tures and corresponding sulphur-trioxide formation in 
the past ten years, and the main factor responsible for 
this increase appears to be the enhanced catalytic action 
due to advance in steam temperatures. In certain 
plants affected, dewpoint temperatures of 300 deg. F. 
and upwards have m measured, in which cases it 
becomes quite impossible to maintain the temperature 
of the cooler parts of the t in contact with the 
gases above this figure, which is essential to avoid 
condensation and resulting corrosion, and at the same 
time to reject the stack gases at a reasonably economic 
temperature. Not only are the air heaters affected, 
but in some cases economisers, fans, ductwork, and 
stacks also, where the latter are of steel construction. 
The change-over from steel to brickwork stacks which 
has taken place in the last few years, due to corrosion 
troubles with the former, may probably be traced to 
the upward trend of int temperatures. 

It is well known that steam temperatures can be 
considerably affected by modifications to the com- 
bustion conditions and this is, of course, due to varia- 
tions which such modifications produce in gas tem- 
perature in the superheater zone. If the tube tem- 
perature is such that catalvsis wil] take place, control 
of combustion can be expected to affect the dewpoint 
temperature in these cases. This probably explains 
the conclusion that abnormal dewpoints are a function 
of the combustion conditions which has been reached 
in certain plants. Modifications to the furnace cooling 
can be expected to affect the dewpoint for similar 
reasons. 

One other factor which, no doubt, has accentuated 
the trouble under discussion during the war period, 
is the general deterioration in fuels, resulting, in many 
cases, in a higher sulphur content. As Johnstone 
pointed out, high-sulphur coals are not always found 
to give more trouble than low-sulphur coals, but this 





shown in Fig. 7, has been rendered unusable and has 





is probably b the ry catalytic tempera- 








ture conditions are not always reached. Where the 
superheat temperature is such that catalysis will take 
place, however, it is fair to assume that the higher- 
sulphur coal will produce a correspondingly ter 
amount of acid, since the amount of sulphur Fioxide 
will increase with the sulphur consumed, and the 
conversion to sulphur trioxide for given temperature 
conditions is known to be proportional to the sulphur- 
dioxide concentration. In one station, having a super- 
heat of 825 deg. F., very slight air-heater trouble was 
experienced before the war, but has become serious 
since inferior fuels, having an increased ash and sulphur 
content. have been used. In other stations, dewpoint 
temperatures have been found to rise considerably 
with the sulphur content of the fuels. The importance 
of maintaining the sulphur content of the fuel as low 
as possible in stoker-fired boilers where catalytic con- 
ditions exist is therefore ry eye oe 
On the assumption that the above analysis is correct, 
the problem of preventing such serious conditions 
appears less difficult, but by no means simple. Havi 
ard to the fact that both the surfaces of the me 
tube and of the encrusting scale are capable of catalytic 
action, it is not sufficient to avoid catalysis on the tube 
surface only, since all tubes are liable to acquire some 
deposit during the steaming period of a boiler. An 
obvious rei y, of course, is to limit the steam tem- 
perature inside the tubes of stoker-fired boilers, but 
this prevents the realisation of the important advant- 
in the turbine which higher temperatures present. 
Until a solution is found, however, it seems that 
immediate consideration should be given to the ques- 
tion whether the improvement in turbine efficiency 
resulting from advance in steam temperatures is 
justified when the loss of efficiency and hindrance to 
operation of the boiler unit brought about by these 
difficulties are taken into account. Since the scale 
appears to require a much higher surface temperature 
than the steel tube in order to become catalytic to any 
markéd extent, it is clear that, unless the scale has a 
considerable thickness, its surface temperature will 
not be high enough to produce any appreciable effect. 
It is possible, of course, that, at still higher tempera- 
tures, the catalysis due to the scale becomes more 
serious, but this remains to be ascertained by further 
tests. If such is the case, heavily slagged super- 
heaters might cause considerable increase in int. 
Given reasonably clean superheaters, however, cata- 
lysis due to the iron oxide is the important factor, and 
the introduction of a non-catalytic material for the 
superheater tubes would eliminate most of the trouble. 
In practice, the indications are that the scale really 
plays little part in the action, since high dewpoints do 
not a to be encountered with boilers having low 
superheats, although some of these units undoubtedly 
acquire considerable superheater deposits. The scale is 
certainly not an essential to high dewpoint conditions. 
With the above in mind, means of treating mild steel 
to prevent oxidation and the possibilities of using 
alternative materials are still being considered. None 
of the materials so far tried out has been entirely satis- 
factory, although mild steel impregnated with alumi- 
nium by the “ Penetral” process proved to be onl 
slightly catalytic at the temperature of 1,050 deg. F. 
(see Fig. 5). Even if a satisfactory material is forth- 
coming, it would hardly be practicable, still less 
economical, during the present emergency, to recon- 
struct the superheaters of the considerable number of 
existing plants affected. Means of coating the catalytic 
surfaces with a film of non-reactive material while the 
boilers are in operation are therefore also being investi- 


gated. 

Mention has been made of the method adopted of 
coating the surfaces by spraying them with milk of lime 
while they are hot. This is found definitely to inhibit 
the catalytic action, both of the iron oxide and the 
superheater scale. The time during which the inhibi- 
tive effect would persist remains to be seen, although 
material treated in this manner was tested for a con- 
tinuous period of 15 hours without any increase in 
dewpoint of the gases being produced. It therefore 
seems possible that, if the hottest surfaces of the boiler 
were sprayed periodically in such a way as to cover 
them with a thin coating of lime, the catalytic aetion 
would cease. This might be pamabismes | accomplished 
by dosing the soot-blowing steam of the superheater 
blowers with milk of lime or sus jons of other inert 
materials which may be discovered. If a film could be 
produced by this means—assuming that it would not 
become covered by catalytic deposits in the interval 
between blowings—this might prove to be a simple 
solution to the problem. 

All that has been stated previously relates to stoker- 
fired boilers, because pulverised-fuel plants are not 
seriously affected, although a number of such plants 
are operating with high superheat conditions. The 
reason for their immunity from these troubles remains 
to be determined, but it is thought that it may be due 
to the very fine dust, carried in the gas stream with 
this type of firing, which coats the heating surfaces and 
renders them inert. In order to test this theory, experi- 
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ments were made with the mild-steel catalyst sprayed 
with a suspension of pulverised-fuel precipitator ash 
obtained after screening through 200 mesh. The 
results are shown in Fig. 6, curve 6, from which it will 
be seen that the acid produced is decreased to an almost 
negligible extent over the whole temperature range. 
A photomic ph of the surface is shown in Fig. 8, 
on page 499, from which it is clear that most of the 
metal surface is covered by the dust particles. 

That a certain coating of the heating surfaces by dust 
actually occurs in practice is suggested by the fact that, 
whenever the surfaces are soot-blown, the dewpoint 
rises to a temperature much higher than can be due to 
mere increase of water-vapour content, and this persists 
” for a considerable period after the blowing has ceased. 
This effect may be due to the temporary exposure of 
the catalytic surface by the cleaning effect of the 
steam jets. The inhibitive effect of the very fine 
pulverised-fuel ash suggests that the introduction of 
this into the gas stream of stoker-fired boilers, in a 
similar manner to that proposed for lime, might prove 
to be an alternative means of solving the problem. 
While, with pulverised fuel, the troubles referred to are 
not at the moment at all serious, experience shows that 
there has been an unmistakable increase in dewpoint 
temperatures over the past ten years, which, no doubt, 
is brought about by increased metal] temperatures, and 
the matter should be kept under observation. 

Since the above was written, further tests have been 
carried out to determine the effect of increasing the 
water-vapour content of flue gases, by steam injection, 
on the production of sulphurie acid. The amount of 
acid produced was measured under the conditions 
indicated in Table I, herewith, in the apparatus already 


TABLE I.—Production of H,SO, with Increased 
Water-V apour Content. 




















Catalyst Tube. | Comparative 
Nature of Gases. " Ane, of 
. empera- | 
Filling. ture, oa. F produced. 
Normal flue gases ..| Sand-blasted 1,050 8-1 
mild steel 
Normal flue gas plus | Sand-blasted | 1,050 | 17-6 
saturated steam mild steel 15-5 | 
Normal flue gas plus | Glass (tube 1,050 1-0 
saturated steam limed) 1-6 











described, except that arrangements for injecting | 
saturated steam into the catalyst tube were provided. | 
It will be seen that the effect of the steam is to increase 

greatly the amount of sulphuric acid formed when the | 
iron-oxide catalyst is present. When the catalyst is | 
absent, as in the last case, the steam appears to have | 
only a small effect. This probably explains the indica- 

tions, which have been frequently obtained from 
operating plants, that steam leakage into flue gases | 
plays some part in acid formation. It is clear that, in | 
the presence of iron oxide, the production of acid is | 
accelerated by an increase of water-vapour content, | 
but that, in the absence of this or other catalytic agents 
the injection of steam has relatively little effect. 





EQUILIBRIUM DIAGRAM OF THE 
ALUMINIUM-ZINC SYSTEM. 


THe first of an annotated series of equilibrium 
diagrams of certain binary-alloy systems which the 
Council of the Institute of Metals propose to issue, 
to meet a need which is felt to exist for modern 
versions of these diagrams, has recently been published. 
It deals with the system aluminium-zine and the publi- 
cation takes the form of a four-page folder. The | 
diagram, which is reproduced on a large scale, is 
based on what is regarded by a competent critic—in | 
this case Dr. G. V. Raynor, M.A.—as the most reliable 
work in each phase field. We are glad to note that the 
percentages, by weight, of the zinc and aluminium are 
given on the diagram, as well as the atomic percentages. 
On page 3 of the folder is given a table containing all 
the important numerical data connected with the dia- 
gram. Each line, curve, or point on the diagram is 
defined and the authority responsible for the research 
work involved is quoted. A few critical notes on the 
main features of the diagram and some general parti- 
culars of the Structures of the various ranges of alloys 
are given on page 4 of the folder, which also includes a 
list of references. Each of the series of equilibrium 
diagrams to be published will follow the same general 
lines, and we understand that the next binary alloys 
to be dealt with will be the copper-tin, copper-zinc, 
and copper-aluminium systems. The price of the first 
diagram in the series is 6d., postage included, and copies 
are obtainable from the secretary, The Institute of 
Metals, 4, Grosvenor-gardens, London, S.W.1. 
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AERONAUTICS. 


553,010. Aircraft Slipway. The Fairey Aviation Com- 
pany, Limited, of Hayes, and C. H. C. Smith, of Mere, 
Cheshire. (8 Figs.) January 13, 1942.—The invention 
consists in the provision at the stern of a vessel of an 
overhanging slipway, the rear end of which is adapted 
for immersion in th® sea, and which is provided with 
means for enabling it to be projected outboard when 
required for use and retracted when not so required, and 
with means for enabling the depth of immersion of its 
rear end to be regulated at will. The slipway consists 
of a plurality of cables a attached at intervals to a 
spreader beam } connected with elevating gear somewhat 
aft of amidships of a towing vessel or at the stern of the 
towing vessel, so that the height of the forward end of the 
slipway above water level may be adjusted according to | 
requirements, the beam } lying athwartship, while the | 
after ends of the cables a are attached to a second 
spreader beam ¢ fitted with flotation gear so as to be 
supported near the surface of the water and with adjust- 
able drogues f for varying the drag on the cables a. In 
addition, there slides along some of the cables a a cross 
beam g cted with haulage means aboard the towing 
vessel and provided with a cable A to co-operate with the 
undercarriage of an aircraft which has alighted on the 
cables a and thus enable the aircraft to be drawn for- 





| wards along the cables and up on to the deck of the towing 


vessel or to such a position that it may be hoisted aboard. 
For this purpose, pulleys j are mounted on the spreader 
beam e, and around these pulleys pass cables secured to 


Fig.t. 
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the lower ends of blocks m extending upwards and 
downwards from the ends of the cross beam g. Two 
of the cables a pass through the lower ends of the blocks 
m to support the cross beam g under the intermediate 
cables a. Normally, the cross beam g lies at the after 
end of the slipway and slides along those cables a which 
lie at or near the sides of the slipway. The cable A is 
attached to the upper ends of the blocks m so as to be 
clear of the cross beam g and of the cables a. The under- 
carriage of the aircraft is V-shaped so as to spread the 
cables a laterally on alighting thereon and is provided 
with hooklike elements to prevent undue spreading of 
the cables. These elements are symmetrically arranged 
and are spaced at intervals along the limbs of the V- 
shaped undercarriage corresponding with the spatial 
distance of the cables and their free ends are directed 
inwards, i.c., towards the central vertical fore and aft 
plane of the aircraft, thus ensuring a substantially 
balanced support of the aircraft on the cables. It is to 
be understood that until such time as it is required for 
the alighting of an aircraft, the drogues f of the slipway 
would be se* so as to offer the minimum resistance, but 
when an aircraft is about to alight they would be adjusted 
from the towing vessel to increase the drag to the required 
extent. The aircraft would then approach the slipway 


from astern of the towing vessel and at a low altitude 
and speed, the engine being shut off as the undercarriage 
spreads the cables a. When the aircraft is cable-borne 
and it has come to rest, the cross bar g is actuated by the 
hauling gear so that its cable A engages the undercarriage 
so as to draw forward the aircraft on to the deck of 
the towing vessel, if the adjusted height of the forward 
ends of the cables so permits, or to such a position that 
it may be hoisted aboard by acrane. Subsequently, the 
slipway may be hoisted aboard by winching in the cables 
and securing the spreaders 6 and ¢. (Accepted May 4, 
1943.) 


ELECTRICAL APPARATUS. 


554,040. Alternating-Current Relay. Standard Tele- 
phones and Cables, Limited, of London, S. H. Towner and 
W.H. D. Yule, of London. (4 Figs.) December 12, 1941. 
—The invention enables an alternating-current relay to 
be made up from standard parts which is free from 
armature chatter due to the alternations in the supply. 
The relay is practically identical with the well-known 
Post Office 3000 type direct-current relay. The front 
end of the core 2 which constitutes the pole-face and 
which projects through the spool cheek 6 is divided into 
two portions by a slot. Over one of these portions is 
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fitted a copper shading ring 7 which is attached to the 
spool cheek. The function of the shading ring is to delay 
the alternations in flux in that portion of the pole-face 
which it surrounds with respect to the alternations in the 
other portion. The usual brass or copper stud or screw 
secured to the armature for the purpose of providing a 
residual air gap in the magnetic circuit is displaced from 
the axis of the core to operate against one of the pole-faces. 
Maximum efficiency is obtained when the shaded section 
has the larger pole-face area. The armature is conse- 
quently held in the operated position when the flux in the 
unsbaded pole-piece falls off. (Accepted June 17, 1943.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


553,332. Hydraulic Press. John Shaw and Sons (Sal- 
ford), Limited, of Salford, and J. B. Shaw, of Salford. 
(3 Figs.) August 13, 1942.—The hydraulic press is of 
the type in which the oil passes from a storage tank to 
the press cylinders and back again, and the invention 
aims at preventing, or at least minimising, the heating 
of the oil. The storage tank is U-shaped in cross-section, 
having a horizontal compartment 1 and two verti- 
cal compartments. The tank is mounted below the 
roller-mounted draw-plate 5, which extends from the 
press 6. A similar arrangement is made at the other 
side of the press, if the press is of the double-sided type. 
The level of the oil in the vertical compartments varies 
between the lines 7 and 8. In each vertical compartment 
is an air pipe 9, the major part of which lies below the 
low level 8 for the oil. The end reaches up to a point 
well above the high level 7, and lies in an inverted bell 11, 
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the sides of which are perforated and which is carried by a 
cross bar secured to the walls of the tank. The other 
end of the pipe passes out through the tank wall at a 
point above the high level mark. The tank is closed by 
air-tight covers and a sealed joint surrounds the pipe 9 
where it passes out of the tank. On the end wall of each 
vertical compartment is a filter box 17, filled with oiled 
steel wool. An air pipe 19 runs up through the floor 
of the box and its side walls are perforated. Ag the 
press closes and the pressure cylinders are filled with oil, 
the oil level falls from 7 to 8, and since the tank is sealed, 
@ corresponding volume of air is drawn in through the 
filter box 17, and pipe 9. This air takes up some of the 
heat from the oil, through the walls of the pipe. As the 
press opens again, the returning oil drives out the air 
and with it any fumesin the tank. Any oil carried off by 
the expelled air is trapped by the steel wool and the filter 
medium is kept moist to pick up dust, etc., from the 
incoming air. (Accepted May 17, 1943.) 
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CRACKS IN WHEEL SEATS 
WITHIN THE HUBS OF 
WHEELS. 


By G. W. C. Himst,* B.Sc. (Sydney), A.M.I.E.Aust. 


ARTICLES upon a type of fatigue failure, namely, 
the development of cracks in wheel seats within 
the hubs of wheels, appear sporadically in the tech- 
nical Press and are read with interest by railway 
engineers. They should, however, make a much 
wider appeal, because the basic thing dealt with— 
the effect of a press fit—is a common feature of 
many assemblies in which the components are held 
together by the friction associated with the normal 
pressure between two surfaces in contact. At the 
present time the precise nature of the press fit is 
still a matter for discussion. 

Perhaps the most extensive application of mem- 
bers held together in this manner is the press fit of 
railway locomotive, carriage and wagon wheels 
upon their axles. The hub is bored out so that it is 
of smaller diameter than the wheel seat and the 
wheel is forced into position by means of a wheel 
press. It was the effect of a press fit on the behaviour 
of railway rolling stock axles which first attracted 
attention to the problem. Coker had made engi- 





Fie. 1. 


neers familiar with the investigation of systems of 
‘stresses by means of photo-elasticity ; and Filon’s 
fringe method, together with the development of 
improved photo-elastic materials, provided engineers 
with suitable tools for studying stresses by means of 
models. In due course various investigators, whose 
names are readily recalled, published accounts of 
their work and illustrated their remarks by photo- 
graphs of the models with their systems of fringe 
lines. All these photographs had one thing in 
common: they were representations of a system of 
isochromatic lines of a model of a wheel and axle 
assembly in which the effect of radial pressure from 
the hub was combined with a bending moment due 
to forces acting on the journal. None of these 
investigators seems to have thought that the effect 
of radial pressure alone, as exhibited photo-elastic- 
ally, was worth recording photographically. 

The commonly accepted idea derived from these 
photo-elastic investigations is that the effect of 
pressure from the hub is to cause a concentration 
of stress in that part of the surface of the wheel seat 
within the hub and near the outer faces of the hub ; 
very much in the same manner as a concentration 
of stress would occur there if the hub and the 
portion of the axle projecting from the hub were 
machined in one piece and subjected to stresses 
caused by a bending moment from the external 
forces. In some quarters, this view is held to be 
erroneous and the object of this article is to make 
known other investigations into the effect of a press 
fit and the inferences which may be drawn from 
them. The former view, that a concentration of 





stress is responsible for the unexpectedly low re- 
sistance to alternating stresses within the hubs of 
wheels, was thought to be supported by the dis- 
| tribution of the isochromatic fringe lines in a photo- 
elastic model, made in three pieces to represent a 
wheel and axle assembly subjected to bending 
stresses as well as radial pressure from the hub. 
This is compared with the distribution of fringe 
lines in a second model, also representing a wheel 
and axle assembly, but machined in one piece so 
that the axle is integral with the hub and not an 
assembly of three distinct pieces as with the proper 
model, There is supposed to be a strong resem- 
blance between the isochromatic fringe line patterns 
of the two models, but actually there is a marked 
difference between the appearance of the two cases. 
In the latter case, i.e., the hub and axle in an in- 
tegral unit, the tension and compression sides of 
the model appear to be identical. The nature of 
the surface stress in the model, i.e., whether it is 
tension or compression, cannot be determined with- 
out reference to the model, as well as to the manner 
in which the external forces are applied. With 
the model representing a true wheel and axle 
assembly, i.e., made of three distinct pieces, there is 
so marked a difference between the tension and 
compression sides of the axle that they can be recog- 


of stress on the compressive side of the axle is 
indicated by the bunching together of the fringe lines 
at the edges of the hub on the lower side of the axle 
in Fig. 1. There does not appear to be a similar 
concentration of stress on the tension side of the 
axle which is the upper surface of the axle in the 
illustration. 

What precisely is meant by a concentration of 
stress? Sudden changes in section of a member, 
as in the case of the axle and hub machined in one 
solid piece, cause the stress at that section to be 
higher than would be the case had such a sudden 
change in section not been made. Suppose, for 
example, that, by applying the usual formule, the 
calculated stress at some section were 8,000 lb. per 
square inch and that the effect of the sudden change 
in section of a member were to increase the calcu- 
lated stress to a measured actual stress of 24,000 lb. 
per square inch, such an effect would indicate a 
concentration of stress. Were this state of affairs 
to exist in the case of the wheel and axle now under 
consideration there would be an alternating stress, 
the mean value of which was zero, of much greater 
magnitude than would be expected from the external 
force applied and would account for the apparent 
weakness Of the axle. The load was applied to the 
model shown in Fig. 1 by weights attached to the 











* Testing Laboratory, New South Wales Railways. 
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fringe lines, being a photo-elastic representation 
of the case in which radial pressure from the hub 
is combined with a bending moment. The lower 
surface of the axle is in compression and the upper 
surface in tension. In order to include in the photo- 
graph the whole of the axle under the hub, it was 
made in sections and afterwards fitted together : 
the junctions of the various photographs are hidden 
under the heavy crossed lines. This is a reproduc- 
tion of a figure given in a paper by Peterson and 
Wahl* and is particularly valuable because the 
dimensions of the specimen and the magnitude of 
the nominal stress arising from the bending moment 
and radial pressure were stated, together with the 
results of a photo-elastic analysis derived from the 
orders of the fringe lines, and measurements of the 
change in thickness of the model made by means of 
a specially sensitive extensometer. 

On the compression edge of the model (the lower 
edge in Fig. 1) the “ funnel” effect, as it is some- 
times called, is evident, #.e., the system of fringe lines 
which intersect the surface of the axle and bunch 
together towards a point under the edge of the hub. 
Whenever fringe lines crowd together, a steep gradi- 
ent in the difference between the principal stresses 
exists and may indicate a local stress concentration. 
It does not follow of necessity that a local stress 
concentration is associated with the maximum stress 
in the model; the maximum stress may be else- 
where. All that it discloses is that within a small 
area of the model there is a rapidly changing stress 
distribution. What appears to be a concentration 


ends of the overhanging parts of the axle. Each 
Tension Side 
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projecting portion of the axle was thus a cantilever 
loaded at its end. Except for a small disturbing 
effect due to shear, the isochromatic fringe lines for 
the tensile and compressive sides towards the ends 
of the axle are symmetrical. These cannot be seen 
because they are outside the area covered by Fig. 1. 
The bending moment in the axle, by ordinary calcu- 
lation, rises to a maximum at the ends of the hub, 
and if there were any stress concentration effect 
due to the action of the hub there it would occur on 
the surface of the axle on both the tensile and com- 
pressive sides. That there is no such effect is 
evident from the want of symmetry, about a hori- 
zontal axis, of the isochromatic lines. 

The effect of a concentration of stress due to the 
effect of the hub in a wheel and axle assembly is 
illustrated by the small system of fringe lines which 
arise in the surface of the axle on the compression 
side and bunch together under the edge of the hub. 
As previously mentioned, the effect is not apparent 
on the tensile side of the axle so that the concentra- 
tion effect, if any, is to increase the compressive 
stress only. The mean stress in the surface of the 
axle at any selected point just within the hub would 
then be compressive and this would have a favour- 
able, rather than an unfavourable, effect upon the 
life of the axle. 

To understand what is taking place in the wheel 
and axle assembly the effect of a bending moment 
and radial pressure from the hub should be con- 
sidered separately. A photo-elastic investigation 
by W. H. H. Gibson* showing the result of radial 





* “Fatigue of Shafts at Fitted Members, with a 
Related Photo-elastic Analysis.” R.E. Peterson and A. M. 
Wahl, Journal of Applied Mechanics (4.S.M.E. Trans.), 
vol. 57, page Al, 1935. 








* “A Note on Some Photo-elastic Experiments with 
Stresses in Press Fits.” W.H. H. Gibson, Journal of the 
Institution of Engineers, Australia, vol. 9, No. 6, June, 
page 228, 1937. 
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pressure only, was made for the purpose of checking 
a mathematical investigation by the author.* For 
this mathematical analysis it was assumed that the 
radial pressure upon the whole of the wheel seat 
within the hub was uniform. Such a pressure 
causes a tensile stress of half the magnitude of the 
radial pressure from the hub in the surface of the 
axle and just outside the hub. Attention has been 
directed to the stress in the surface of the axle at 
the edge of the hub, because this is the only impor- 
tant part of the axle so far as cracking is concerned. 
A more complete picture of the stress distribution 
throughout the axle was given by M. V. Bartonf 
who confirms the author's result, that outside the 
hub and in the surface of the axle there is a tensile 
stress of about half the magnitude of the radial 
pressure. The first practical confirmation of this 
distribution of the stress seems to be that by 
W. H. H. Gibson referred to above. In this experi- 
ment the nature and magnitude of the stress as 
calculated are confirmed. 

Notwithstanding the supposed evidence of a 
concentration of stress arising from the forces 
brought to bear upon a rotating axle and illustrated 
by the isochromatic lines, as shown in ,Fig. 1, for 
example, the effect of radial pressure alone when 
examined mathematically, or practically by photo- 
elasticity, is to show that the most damaging effect 
is the presence of a tensile stress in the surface of 
the axle. When cracks do appear they must be 
situated just outside the hub and not within it. 
“* Just outside the hub,” as used here, means at the 
edge of the hub and outside the area where radial 
pressure is exerted. Due to the fact that the hub 
becomes coned out during the lifetime of the wheel 
and axle assembly, a crack may appear to be inside 
the hub, but it is at a place where the radial pressure 
is zero. In the surface of the axle and within the 
hub the stress has been found to be compressive ; 
and this would help to retard, if not prevent alto- 
gether, the formation of cracks in this locality of the 
axle. Just outside the hub, where the tensile stress 
occurs and is added to the maximum stress due to 
the bending moment, must be the place where these 
eracks originate. Here the mean of the alternating 
stresses is tensile and such a mean tensile stress is a 
condition tending to cause the initiation of a crack, 
and when such a crack is formed to extend it 
rapidly to unaffected areas. 

Having attempted to demolish the theory at 
present widely accepted by demonstrating mathe- 
matically and practically that the circumstances of 
the stresses in the wheel and axle assembly are 
different from those supposed and thought to be 
supported by photo-elastic experiments, it is pro- 
posed to show that the theory propounded, i.e., a 
tensile stress in the surface of the axle just outside 
the hub and a compressive stress in the surface of 
the axle just inside the hub, due to the radial 
pressure from the hub, together with the stresses 
due to a bending moment, is not inconsistent with 
the fringe pattern shown in Fig. 1, which is the 
same diagram as that from which the present 
commonly accepted theory gains its support. Al- 
though the results of such an analysis support the 
argument, it is not claimed that the analysis is 
critical and conclusive. A series of investigations 
on @ model depicting the effect of a press fit only, 
as made by Gibson, is of the nature of a critical 
test and, as already stated, confirms the mathe- 
matical analysis. 

The nominal pressure from the hub upon the wheel 
seat is 1,480 lb. per square inch, and the extreme 
fibre stress due to bending is 2,020 lb. per square inch. 
If the stress system, as determined mathematically, 
were true, the difference between the principal 
stresses inside the hub on the compression side must 
be 1,280 Ib. per square inch and on the tension side 
2,760 Ib. per square inch. It is necessary to deter- 
mine two things: firstly, the fringe order of one of 
the isochromatic lines, and, secondly, the change in 





* “The Development of Cracks in Wheel Seats within 
the Hubs of Wheels.” G. W. C. Hirst, Journal of the 
Institution of Engineers, Australia, vol. 9, No. 6, June, 
page 215, 1937. 

+ “The Circular Cylinder with a Band of Uniform 
Pressure on a Finite Length of Surface.” M. V. Barton, 
Journal of Applied Mechanics, September, page A 97, 
1941. 








the difference between the principal stresses in 
passing from one fringe line to the next. 

Tt will be noticed in Fig. 1 that there is a fringe 
line on the left-hand side of the figure forming a 
re-entrant and pointing downwards towards the 
edge of the hub. This re-entrant fringe line is joined 
to another which spans across the length subtended 
by the hub and has two spurs which seem to be 
directed towards and run into the edge of the hub. 
This line may be taken to be of order N; it would 
then appear that on the compression side of the 
axle and just inside the hub the fringe order must 
be greater than N + 4 but less than N +5, say, 
approximately, N + 4}. Similarly, on the tension 
side and in the surface of the axle and just within 
the hub the fringe order is greater than N +9 
and less than N + 10; let it be said to be approxi- 
mately N + 9}. If X is the difference in principal 
stresses in ing from one fringe line to the next, 
then X (N + 9}) = 2,760, and X (N + 4$) = 1,280, 
from which N = 0 and X = 296 lb. per square inch. 
As no fringe lines are passed over in ing from 
inside to outside the hub on the tension side of the 
axle, it follows that outside the hub but near to it, 
the difference between the principal stresses is 
2,812 lb. per square inch (not quite correct, due to 
estimating the fractional parts of fringe lines). 

As the nominal tensile stress due to bending is 
2,020 Ib. per square inch, there must be a tensile 
stress of 792 lb. per square inch in the surface of the 
axle and outside the hub, due to the action of the 
hub, i.e., a stress very nearly equal to that of one 
half the radial pressure. On the compression side 
of the axle the difference between the principal 
stresses should be 1,280 lb. per square inch. This 
rough calculation makes it appear to be 1,229 lb. 
per square inch. This stress would be compressive 
and of about this magnitude if the fringe lines at the 
hub on the compressive side of the axle were of the 
orders, in succession, 0, 1, 2, 3, 4, 5, 6, 6, 5, 4; 
i.e., the stress in the surface of the axle and outside 
the hub at first increases and then decreases in 
magnitude as the outside face of the hub is ap- 
proached. This is possible, and would be in agree- 
ment with the mathematical analysis. 

Fig. 2, page 501, is a set of curves showing the 
stress distribution in the surface of the axle. These 
figures are taken from the paper by Peterson and 
Wahl already referred to The nominal bending stress 
is taken as 2,020 lb. per square inch, and the nominal 
press-fit pressure as 1,480 Ib. per square inch. The 
points plotted as circles were obtained by using a 
lateral extensometer and those plotted as triangles 
from photo-elastic tests. It will be observed that 
on the tension side of the axle the stress outside the 
hub is tensile ; it increases as the hub is approached 
and is of about the amount calculated. According 
to mathematical theory, ¢, and o,, being principal 
stresses, o, — o, is continuous, and has the same 
value on either side of the edge of the hub on the 
same side of the axle ; o, + a, is discontinuous and 
should change by an amount equal to the radial 
pressure in passing from inside to outside the hub. 
It is misleading and not justifiable to join the point 
2,000 Ib. per square inch tensile, measured on the 
axle at the edge of the hub, with a curve linking it 
with the o,— 0, curve outside the hub. This 
mistake arises through supposing that o, — o, and 
o, + o, may be represented by continuous func- 
tions. It does happen that ¢, — o, is continuous, but 
continuity or discontinuity is not evident from a 
casual inspection of a photo-elastic diagram. On 
the compressive side 7, — ¢, also is continuous and 
according to mathematical theory should be 1,280 Ib. 
per square inch. If the curve shown were produced 
to cut the line denoting the edge of the hub, o, — o, 
would be about 1,500 lb. per square inch just inside 
the hub, which, in the circumstances, may be con- 
sidered to be in agreement with calculated results ; 
otherwise, there is a marked discrepancy between the 
two methods of analysis. On the compression side 
and near the hub, the sum of the principal stresses, 
i.€., 0, + og, is much higher than is expected by 
mathematical theory and may be due to a local 
change in the magnitude of the radial pressure. 
There are, of course, serious limitations in a mathe- 
matical analysis. If the condition of uniform radial 
pressure is not fulfilled in practice on account of 
curvature of the axle, thus bringing greater pressure 








to bear on the edge of the hub on the compressive 
side, a difference may be expected between mathe. 
matical and practical results, such as those of a 
photo-elastic investigation. Notwithstanding the 
want of agreement on the compressive side between 
the two methods of investigating the problem, these 
compressive stresses, if real, contribute little, if 
anything, towards the failure by fatigue of these 
axles. The stresses on the tensile side, by com- 

parison, produce a devastating effect. If there are 
local concentrations of compressive stress on the 
compressive side of the axle, the effect of the tensile 
stress due to the press fit is to increase the range of 
stress and make the axle appear weaker than is 
expected. If there are no local concentrations of 
compressive stress on the compressive side of the 
axle, the mean of the alternating stresses is tensile ; 
this also makes the axle appear weaker than would 
be expected. In either case the tensile stress is of 


paramount importance. 
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A Geology for Engineers. By F. G. H. Biytn, M.Sc. 
London: Edward Arnold and Company. [Price 21s.) 
Tue first eight chapters of this book outline physical 
geology and the relevant principles of mineralogy. 
Then there are two chapters on structural geology ; 
a chapter on stentigneeey, in which the author has 
kept palacontology down to a minimum, giving 
details of the structural order of the sedimentary 
rocks; and this is followed by a chapter on field 
work. The next three chapters justify the claim of 
the work to be regarded as a geology for engineers as 
they deal with geological problems involved in engi- 
neering schemes for water supply, dams, and tunnels, 
respectively. The first ten chapters hardly could 
have been reduced, but certainly the chapters on the 
practical application of geology to engineering ~— 

bear enlargement ; even these three types of 
jects present many more geological pitfalls than are 
discussed in the book and examples of the contacts 
between and coastal protection, river con- 
trol, and other types of work might well 
have been added. This criticism is made with full 
acknowledgment of the present value of the three 
chapters, but the linkage between the science of 
geology and the art of engineering is the crux of the 
whole matter in a book so entitled and we should 
welcome much more of this kind of information 
while commending that already given. 

There are three appendices, the first of which deals 
briefly with soil mechanics. This subject, however, 
belongs to the study of the properties of materials 
and the design of structures ; it has a literature of 
its own, and geology, as a science, only touches its 
fringe. In any case, the outline given is too brief 
to supply the knowledge which an engineer should 
have if his work is at all concerned with soil 
mechanics. The second appendix deals with geo- 
physical prospecting in its application to structural 
problems. Four main methods of approach are 
mentioned, based, respectively, on density, magnetic 
properties, elasticity, and electrical resistance. The 
methods dependent on electrical resistance and on 
transmission of shock (elastic reaction) are described 
in some detail, but the author does not give any in- 
formation on the use of the torsion balance, which he 
mentions earlier, and the appendix might have been 
extended, with advantage, to cover all the methods 
referred to in the opening paragraph. Water divining 
is not discussed, although apparatus has been devised 
which claims to translate into physical terms the 
psychological reactions of the diviner. Geophysical 
survey work is an important aid to project design, 
but the need for expert knowledge and expensive 
apparatus make it likely that the engineer would 
always consult a specialist rather than attempt to 
carry out the work himself. The interpretation of 
geophysical data calls for reference to a geologist, 
however, and it is appropriate that such surveys 
should be mentioned in this book : engineers should 
be interested in this comparatively new tool. The 
third appendix contains a useful list of publications ; 
there is also a bibliography after each chapter. 
Altogether, civil engineers will find this a useful 
book, and derive pleasure and profit from its perusal. 
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TORQUE REVERSAL IN GEAR 


DRIVES. 
By W. A. Torii, D.Se., M.I.Mech.E. 


by the engine. 





a rotor 3. Rotors 1 and 4 represent the moments 
f inertia of the rotating parts of two separate 
pf. of machinery that absorb power developed 
The rotor 1 is driven through shaft 5 
” end of the crankshaft. Rotor 4 is 


by the “ free 


Because of the backlash that must in practice | driven through shaft 7 from the outer side of the 
be provided between their teeth, gears are specially | flywheel in the usual way. 


susceptible to the effects of torque that is continu- 
ally reversing. In that condition, the actual maxi- 


mum load that the teeth receive is greater than the | limits M + m. 


nominal torque fluctuation would suggest, because 
of impact as the load is transferred from one set 
of tooth flanks to the other. 
internal-combustion engines, the “cyclic varia- 
tion” is often regarded as a measure of the torque 
variation that may be expected in the output from 
the engine, but actually that is not the case. The 
“ eyclic variation ” is the cyclic variation of speed 
of the flywheel when the engine is delivering its 
power into something of negligible inertia, and the 
figure is dependent on the resultant torque curve 
for the engine and on the moment of inertia of the 
flywheel. The torque variation in shafts or gears 
beyond the flywheel may be determined from the 
details of the resultant torque curve of the engine 
and of the whole dynamical system, but the “ cyclic 
variation ” figure is of no assistance in this respect. 

Although the resultant torque curve of a multi- 
cylinder engine may show no change of sign, it is 
nevertheless possible for there to be cyclic reversal 
of torque in part of the dynamical system connected 
to the engine. This is true even with a torsionally 
rigid system; the departures from rigidity that 
inevitably occur in practice usually increase the 
tendency to such torque reversal. Torque reversal 
ean arise when the output of the engine is divided 
between two or more branches, and will do so (if 
at all) in a branch in which the ratio of the moment 
of inertia to mean torque is high in relation to that 
in other branches. In Fig. 1, rotor 2 represents the 
effective moment of inertia of the moving parts of 
the engine, except the flywheel, which is represented 


| 


In connection with | 





Let the torque delivered by the engine to rotor 2 
have a mean value M and let it vary between the 
Let the resisting torques applied 
to rotors | and 4 have constant values m, and m,, 
respectively. Then M = m,-+m,. Let the system 
be assumed to be torsionally rigid so that all parts 


| of it have the Same angular velocity at any instant, 


and let the common angular acceleration be g at 
the instant when the torque applied to rotor 2 is 
M-+m. Then the excess of applied torque over 
the total resisting torque is m and so 

m 
I, thehsly "St 
Hence the torque causing acceleration of rotor 1 


is I, and the total torque transmitted to it 


q= 


through shaft 5 is 


m + sy 


Hence the excess of instantaneous torque in shaft 5 
over the mean torque in shaft 5 is = tinies the 
simultaneous excess of instantaneous torque applied 
to rotor 2 over the mean torque applied to rotor 2. 
Consequently the torque in shaft 5 varies between 


I, 
the limits m, + mor 


Hence if m, is less than mst. 
undergoes two reversals of sign every time the 
torque. applied to rotor 1 passes through one cycle. 
Similarly the torque in shaft 7 varies between the 


I, 
+m = 


the torque in shaft 5 


limits m, 





Even if torque reversal of this sort does not 
normally occur in any particular installation, it is 
a possibility, for if either of the driven units loses 
its load, the constant resisting torque (m, or m,) is 
reduced to that produced by friction, windage = 


the like, and may thus be less than mst orm =f 4 


as the case may be. The possibility of torque 
reversal in the drive to a particular unit thus occurs 
when (a) the torque required to drive it is of the 
same order as the amplitude of torque variation 
in the engine, and (6) the moment of inertia of its 
moving parts is an appreciable fraction of the total 
moment of inertia of the moving parts in the whole 
system. 

The effective moment of inertia of, say, a fan 
rotor driven through speed -i -increasing gears is 
relatively high and there is a temptation to take 
advantage of it to reduce the size of the engine 
flywheel. It is in circumstances such as these 
that torque-reversal on the gears becomes a danger 
and the proposal needs careful consideration with 
that in mind. The upper diagram in Fig. 2 repre- 
sents diagrammatically a system in which an engine 
drives two machines through speed-increasing gears 
of ratios 3 and 2} respectively. The moments of 
inertia of the rotating parts of the driven machines 
are 100 and 150, respectively (the unit is immaterial 
for the present purpose), and that of the moving 
parts of the engine (excluding the flywheel) is 20. 
The minimum torques that may be developed in the 
driven machines are 200 and 250, and the amplitude 
of fluctuating torque developed by the engine is 
+ 10,000. Again the unit in which torque is 
expressed is immaterial, provided that it is used 
consistently. Strictly, the variation of engine 
torque fluctuation with load should be taken into 
account, but it usually happens that the condition 
of minimum load (so-called ‘‘ no load”) is the one 
most likely to produce torque reversal. 

It is required to determine what is the minimum 
size of flywheel that will prevent torque reversal 
from occurring in either pair of gears. The first 
step is to determine the dimensions of the “ equi- 
valent dynamical system” in which all shafts 
rotate at the same speed as the crankshaft. This is 
done by replacing each rotor by one with the same 
moment of inertia multiplied by the square of the 
ratio of the speed of the rotor to that of the crank- 
shaft. The equivalent resisting torque applied to 
the rotor is the actual resisting torque multiplied 
by the ratio of the speed of the rotor to that of the 
crankshaft. The equivalent system is shown in 
the lower diagram of Fig. 2. 

Let I be the moment of inertia of the flywheel. 
Then the amplitude of the fluctuating torque 
exerted on the left-hand rotor is 


900 


10,000 x 590 4 30 + 1 4 987 





, or 


900 
10,000 x 1857 + 1 
If this is to be less than the mean torque 1,800 
on the left-hand rotor (1,857 + I) must be greater 
than 10,000 x 0 or I must be greater than 
5,000 — 1,857 = 3,143. Considering the right-hand 
rotor, 1,857 + I must be greater than 1,000 x oe 
or I must be greater than 6,000 — 1,857 = 4,143. 
After the system has been designed to eliminate 
torque reversal on the gears, it is necessary to make 
sure that their continuous torque capacity is not 
less than the cyclic peak torque imposed on them. 
In the case of the left-hand gears, the cyclic peak 


torque on the wheel is 10,000 x 1,857 +1 +3x 
torque on left-hand rotor. For the right-hand gear 
wheel the corresponding peak is 10,000 x Tesv al me Fi 
+ 2} x torque on right-hand rotor. 

Although the cyclic peak torque may occur at 
only one point in each revolution of one gear, it is 
applied to the same tooth of that gear every time. 
So far as that tooth is concerned, the peak torque 


acts continuously and as all the teeth have the same 
dimensions, the gear must be designed as if the 





cyclic peak torque acted continuously. 











CAUSES OF BOILER 
OUTAGE. 


A JOINT meeting of the Institution of Mechanical 
Engineers and the Institution of Electrical Engineers 
was held on November 4, in the hall of the latter 
institution, to hear and discuss two papers bearing 
on the availability of large water-tube boilers. 
Colonel Sir Stanley Angwin, D.S.O., M.C., President 
of the Institution of Electrical Engineers, occupied 
the chair during the preliminary proceedings, and 
Professor F. C. Lea, O.B.E., D.Sc., President of the 
Institution of Mechanical Engineers, during the pre- 
sentation of the papers and the discussion. The first 
paper, by Mr. J. R. Rylands, M.Sc., and Mr. J. R. 
Jenkinson, B.Met., was entitled ‘‘ Bonded Deposits 
on Economiser Heating Surfaces”; we commence 
to reprint it on page 517 of this issue. The other 
paper, by Mr. W. F. Harlow, Wh.Ex., dealt with 
“* Causes of High Dewpoint Temperatures in Boiler 
Flue Gases’’; an abridgment of it appeared on 
page 497 of last week's issue. 

The diggussion was opened by Mr. M. H. Adams, 
who observed that trouble with bonded deposits and 
corrosion had increased considerably in recent years ; 
so much so, that it seemed to endanger the future of 
stoker-fired plant. The effect on availability was 
very serious, and this alone made it essential to find 
a solution at the earliest possible moment. The 
problem was world-wide, and the fact that all efforts 
had failed to provide a cure showed that it was 
very complex. In his view, the chemistry of the 
two papers had been so simplified as to make it 
rather misleading. Mr. Harlow was almost certainly 
right in saying that sulphur trioxide or sulphuric- 
acid vapour was created during the passage of the 
gases through the superheater, but it might possibly 
be formed in much larger quantities in other ways. 
Aluminium salts might act as a bonding material 
in the economiser, but other substances might play 
a similar part in other portions of the plant. Refer- 
ring to the paper by Messrs. Rylands and Jenkinson, 
he found it difficult to believe that the sulphur 
dioxide could find its way through half an inch of 
scale and do its transformation on the tube surface. 

It was comparatively simple to suggest means for 
the formation of deposits; but it was much more 
difficult to explain why these troubles did not occur 
in some fortunate plants. In some cases, the im- 
munity was due to efficient soot-blowing. As a 
station engineer, he did not quite agree with the 
authors’ preventive measures ; he did not see how 
proper chemical cleaning could be done without tak- 
ing the plant to pieces. It appeared that the trouble 
had increased with the increase of superheat tem- 
perature ; but other things had altered during the 
period that the superheat had increased. For in- 
stance, there was the feed temperature, and the 
higher temperature of the boiler tubes, due to the 
higher pressure. What he thought was more impor- 
tant than anything else was the fact that they were 
trying to get more and more from a square foot of 
heating surface and of grate area. Perhaps, if they 
were a little less ambitious with regard to efficiencies 
and ratings, and placed more emphasis on avail- 
ability, they might get a better all-round efficiency 
ina supply area. The Boiler Availability Committee 
was doing its best to solve this problem. 

Mr. L. S. Fosbrooke thought that the troubles 
experienced with deposits and corrosion were the 
price which had to be paid for development ; but 
the advantage of high thermal efficiency could be 
offset entirely by plant-design factors if they led to 
increased outage and maintenance. One large 
power company had been considering operating a 
large-scale plant without using air heaters. Mr. 
Harlow, he thought, had proved conclusively that 
the final steam temperature was the criterion, acting 
through the thermal gradient of the tube wall. The 
catalytic agents varied enormously in their beha- 
viour, as was indicated in Fig. 5, curves A and B 
(page 499, ante). That might account for some 


anomalies and differences in boiler practice. He 
could not agree that the suggestion to inject pul- 
verised-fuel ash or milk of lime was practicable. It 
was not reasonable to expect that the whole of the 
tube area would be immunised, or that the material 
would remain in position when the tubes were sub- 
jected to extensive steam scavenging. There were 
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little prospects of obtaining a new tube material 


which did not oxidise, to which scale would not 
adhere, and the surface of which was not catalytic. 

Mr. Fosbrooke suggested that all new installations 
should be pulverised-fuel fired where the geographi- 
cal and other factors were favourable. His second 
suggestion was that, since 800 deg. F. was the 
criterion of tube-wall temperature, the primary 
superheater should be designed only as a convection 
unit, further superheating being done in a radiant 
unit disposed in the water walls at the top of the 
combustion chamber. By that arrangement, the 
combustion gases would not intimately scrub the 
catalytic area. In 1934, it was stated that experi- 
ence in America showed that the development of 
high steam temperatures need not be hampered 
by lack of suitable materials, and that high-alloy 





steels can be produced which would withstand high 
radiation temperatures and even flame impingement. | 
It was conceivable that further progress had been | 
made since that date. Another suggestion which | 
merited serious consideration was that the primary | 
superheater only-should be integral with the boiler | 
unit and that further superheating should be done | 
through an independently-fired unit. 
Mr. F. Shakeshaft said that both investigations | 
showed the main reasons why pulverised-fuel plants | 
were more immune from bonded deposits than | 
stoker-fired plants. American experience, how- | 
ever, indicated that, if the rates of combustion by | 
pulverised-fuel plants exceeded certain limits, de- 
posits began to form. A number of large pulver- 
ised-fuel plants were capable of almost continuous 
running from one annual survey to another. A few 
stoker-ftred plants had given equal availability, but 
this was not the general rule. In these circumstances, 
attention was directed to the phenomena which 
occurred in the fuel-bed of the stokers, as it was felt 
that, during the burning-out process at the rear of 
the stoker, chemical reactions took place which 
might be largely responsible for some of the troubles. | 
Recent experiments carried out after making modi- 
fications to the air zoning of chambers and stokers 
gave promising results. One such modification not 
only increased the maximum steaming capacity of 
the boiler when burning blended Welsh fuel, but | 


materially suppressed the formation of bonded | 
deposits. The most interesting feature in this instal- 
lation was the copious formation of very fine dust 
under the rear arch of the stoker. Tests of this | 
material showed that the greater proportion was | 
less than one micron in diameter. Very little of this | 
dust drifted back into the furnace, but quantities of | 
it went over the dumping bars. This dust seemed 
the kind of material which would form a bonded 
deposit. There had been a considerable increase, | 
during the war period, in the deliveries of unwashed | 
slacks containing large quantities of fines, at stations | 
where chain-grate stokers were used, and this defi- | 
nitely led to a decrease in boiler availability. The | 
fines caused bird-nesting on the generator tubes and 
the superheater passes, and fine dust, blown from 
the tail end of the stoker, was probably the cause 
of a lot of the bonded deposit on the economiser and 
air-heating surfaces. 

Mr. B. M. Thornton said that his company had 
operated stoker-fired high-pressure boilers with 
moderately high superheats for some ten years. The 
boilers were equipped with air heaters, and they had 
often wondered why they had been so free from 
serious fouling and corrosion. They were not, how- 
ever, altogether free from trouble, and some twelve 
years ago they developed their own dewpoint appara- 
tus, which was similar in principle to that used by 
Mr. Harlow. The accuracy of the instrument was 
established by checking the dewpoint found with it 
by chemical and physical methods. In many hun- 
dreds of tests, they had never found the dewpoint 
different from what it would normally be by taking 
into account only the water vapour in the flue gases. 
In other words, the influence of sulphur trioxide, 
in their case, was negligible. Some years ago, they 
had measured the temperature of the superheater 
tubes during starting and normal running by means 
of thermocouples peened into the tubes, and estab- 
lished that, during normal running, the tube tem- 
peratures were from 50 deg. F. to 80 deg. F. higher 
than that of the superheated steam, which confirmed 














Mr. Harlow’s figures. The final steam temperatures 





varied from 780 deg. F. to 820 deg. F.; the normal 
highest average tube temperature was about 850 
deg. F. Mr. Harlow’s Figs. 5 and 6 (page 499, ante), 
offered a possible explanation of their comparative 
freedom from trouble; evidently they had been 
working on that might be called the safe part of 
his Fig. 6. It was not difficult to make and use an 
electrical dewpoint apparatus, and it was to be 
regretted that so few dewpoint determinations had 
been made in boiler-houses in this country. The 
solution of these particular problems was not going 
to be easy, but, if the solution were not found, either 
the steam temperatures must not be allowed to 
increase above about 780 deg. F. or. the exist flue- 
gas temperatures must be allowed to increase 
substantially. In either case, the firing of boilers 
by mechanical stokers might be disadvantageous, 
compared with pulverised fuel. 

Mr. F. Fraser Ross, considering Mr. Harlow’s 
theory against the background of the present know- 
ledge of the chemistry of sulphur in a boiler, said 
that sulphur trioxide and carbon monoxide should 
be incompatible, even in quantities as small as ten 
parts per million ; they should react to give sulphur 
dioxide and carbon dioxide, with the evolution of a 
large amount of heat. This reaction did not occur 
rapidly at low temperatures, and he was investigat- 
ing it in the laboratory to find out under what con- 
ditions it did occur. The amount of sulphuric acid 
present in the flue gases of most boilers was remark- 
ably small, and, since Mr. Harlow’s theory must 
hold for all superheaters or for none, the origin of 
this acid must be the superheater. They were 
asked to suppose, therefore, that the gases issuing 
from the combustion chamber contained virtually 
no sulphur trioxide or sulphuric acid, either as a 
result of the reaction with carbon monoxide or 
because none had been formed ; and that some con- 
version of sulphur dioxide to trioxide took place 
in the superheater, the amount depending mainly on 
the temperature of the surface, but also on the time 
of contact and the nature of the surface. He would 
expect a new superheater to be a poor catalyst until 
its surface had become activated through time and 
use, thus accounting for the immunity period. In 
any given boiler, the superheater temperature, time 


| of contact, nature of surface, etc., were reasonably 


constant ; and, in the range of superheat common in 
this country, they did not vary very greatly from 
boiler to boiler. On Mr. Harlow’s theory, therefore, 
there was in most boilers a small and constant pro- 
duction of sulphur trioxide to account for the 
observed discrepancy of a few degrees in the dew- 
points as compared with those calculated from the 
water-vapour content. Boilers with superheats 
higher than normal produced much more sulphuric 
acid, causing a higher dewpoint and a consequent 
tendency to air-heater trouble. 

Unfortunately for boiler designers, there was a 


| good deal of technical evidence in favour of this 


theory, and as far as present knowledge went, it 
was scientifically sound. If it were proved, a method 
of treating superheater surfaces to prevent the 
catalysis would have to be found. Though he was 
not prepared to subscribe to the theory at the present 
stage, he could point to no single fact against it, 
unless the observation that superheater surfaces 
were generally coated with deposit and that their 
métal was not exposed to the flue gases were con- 
sidered as such. What was surprising, there fore 
was that, so far, there was no support for the theory 
from scientific measurements on boilers. If it were 
correct, there should be a marked difference in the 
sulphuric-acid-content of the flue gases before and 
after the superheater in every stoker-fired boiler. 
This had never been confirmed, either by analyses of 
flue gases for sulphur trioxide or by measurement 
of dewpoints. There were difficulties in both these 
measurements, and until these were overcome the 
wisest course seemed to be to allow that the measure- 
ments so far made might be explained by circum- 
stances not yet understood. Failing evidence which 
constituted proof, however, it would also be wise 
to regard this theory as no more than a theory, and 
not to conclude that superheat temperatures over 
850 deg. F. were impracticable unless a satisfactory 
means of coating the tube surfaces could be found, 
or boilers could be radically redesigned. 
(To be continued.) 
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10-IN. BY 27-IN, PRECISION 
GRINDING MACHINES. 


be used either with a live centre or a dead centre. 
A chuck, faceplate, or collet attachment may be 
screwed on to the spindle nose. The machine shown 


AvtrHovuau hydraulically-operated precision grinding | in Fig. 3, as already stated, has a workhead suitable 


machines are manufactured by Messrs. A. A. Jones and 


for dead-centre grinding only, and it cannot be swivelled. 


Shipman, Limited, East Park-road, Leicester, the firm | An alignment bar is supplied with the swivel workhead 


also makes grinding machines with mechanically- 
operated table movements. A machine of the latter 
type, which has been recently completely re-designed, 
is illustrated on page 510 in the three forms in which 
it is produced. This machine is a 10 in. by 27 in. 
precision grinding machine, the dimensions referring 
respectively to the diameter of the maximum swing 
and the maximum length that can be ground between 
the workhead and tailstock centres. The machine 
shown in Fig. 1 is a universal type grinder, as it 
can be used for both external and internal cylindrical 
grinding and also for surface grinding. That shown 
in Fig. 2 has the wheelhead arranged for either ex- 
ternal or internal grinding, while the machine illustrated 
in Fig. 3 has a wheelhead suitable for external cylin- 
drical grinding only. There is, therefore, an adequate 
choice of typesyto suit the class of work to be dealt 
with. It may be explained that the complete 
machine is illustrated in Fig. 1 and the wheelhead only 
in Figs. 2 and 3, as the construction and general features, 
apart from the wheelheads, are similar to those shown in 
Fig. 1. One point of difference should, however, be 
noted in connection with the external cylindrical grinder 
illustrated in Fig. 3, this being that, in this machine, 
the workhead has a fixed base and is arranged for dead- 
centre grinding only. 

The features common to all three of the machines 
will be dealt with first. The table platen, which carries 
the workhead and tailstock, has a working surface of 
3 ft. 9 in. by 5 in. and can be swivelled on the table 
itself through an angle of 6 deg., on each side of the 
longitudinal centre line, for taper grinding. The 
graduations for setting the platen are in both 
and in inches of taper per foot length, and a micrometer 
screw is provided for fine adjustment. The platen sur- 
face is finished by grinding and, as will be evident in 
Fig. 1, is grooved and slotted for the attachment and 
adjustment of the workhead and tailstock. The edge 
of the platen is formed as a drip tray. The table 
proper slides on V- and flat ways, which are auto- 
matically lubricated by spring-operated rollers running 
in oil wells fed by means of a one-shot lubricating 
system. The table movement is derived from a 0-5 h.p. 
motor in the base of the machine. Transmission is 
through a four-speed gearbox and a V-belt on two-step 
pulleys. The pulleys are accessible by opening a hinged 
cover at the rear of the machine and the change of belt, 
in conjunction with the gearbox, enables eight table 
speeds, ranging from 3 in. to 57 in. per minute, to be 
obtained. 

The length of the table traverse is determined by the 
setting of the dogs seen close together on the edge of 
the table near the automatic reversing lever in the 
centre of Fig. 1. These dogs have a fine screw adjust- 
ment and are arranged so that they will permit over- 
running of the lever without altering the setting when 
it is desired to move the table to its extreme limits. 
The knobbed lever visible near the reverse lever moves 
in a four-position gate. In @ne position, the automatic 
traverse is disengaged and the table can then be tra- 
versed manually by means of the handwheel seen to the 
left. A second position of the lever is neutral, and the 
other two positions give either automatic traverse with 
a dwell period for grinding up to shoulders and instan- 
taneous reversal, or automatic traverse without a dwell 
period. A cushioning device is fitted to absorb reversal 
shock. Selection of the table speeds through the gear- 
box is effected by a four-position spring-loaded knob 
situated on the left of the handwheel. The disc hand- 
wheel on the right of the control box on the front of 
the base is for the control of the cross traverse of the 
wheelhead. It is furnished with devices for enabling it 
to be used manually or automatically for the cross-feed. 
For manual traverse it is graduated in steps of 0-001 in., 
and for automatic traverse it is furnished with ratchet 
teeth round the periphery at a pitch representing 
0-0001 in. traverse per tooth. A pawl engaging with 
the teeth and actuated by link-motion can set to 
rotate the wheel by any number of teeth from | to 6. 
A feed of from 0-0001 in. to 0-0006 in. can, therefore, 
be taken at each stroke of the table. This repre- 
sents a reduction in the diameter of the work of 
from 0-0002 in. to 0-0012 in. for external work, or a 
similar increase for internal grinding. 
provided. 

The workhead, seen on the left of the table in Fig. 1, 


in order to enable it to be set precisely in line with 
the tailstock. The tailstock is run up close to the 
workhead and both centres removed. The alignment 
bar, which has tapered ends, is then inserted in the 
centre holes and the workhead is locked in place. 
The tailstock has a hardened-steel sleeve carrying the 
centre. It is lever-operated and has adjustable spring 
compression loading for dealing with light and heavy 
work. 


The wheelhead, which, as will be clear from a com- | 


parison of Figs. 1, 2 and 3, differs radically in all three 
types of machine, may now be described separately. 
In all three machines the wheelhead cross-traverse 


is 6 in. In the universal grinder, Fig. 1, the wheel- 
head is carried on a vertical pillar, up and down 
which it can be moved and round which it may be 


rotated. The pillar is completely protected by a 
bellows covering from grit which might otherwise 
interfere with the accuracy of the vertical adjustment. 
The maximum height from the surface of the table 
platen to the centre of the grinding-wheel spindle is 
10% in. and the minimum height is 44 in. The external 
grinding spindle is double-ended and carries, on the 

ft, a grinding wheel 10 in. in diameter by 1 in. wide. 
On the right it is fitted with either a cup wheel or a 
saucer wheel of suitable dimensions and contour for 
tool and cutter grinding. The wheel spindle is lapped 
to suit the diamond-tool bored plain bearings in which 
it runs. Lubrication is by an oil bath and slinger. 
The flange for the large wheel is fitted with adjust- 
able weights for accurate balancing. The internal 
grinding spindle is on the opposite side of the pillar 
to the external spindle, and can be identified in Fig. 1 
as it projects from the wheelhead on the right. It 
is brought into use by rotation of the wheelhead round 
the pillar through an angle of 180 deg., for which 
a8 the wheelhead base is graduated, with vernier 
reading, and has four locking nuts. The 6} in. vertical 
adjustment of the wheelhead is effected by rotation of 





the graduated handwheel seen on top of the pillar. 
To enable this handwheel to be retained in a con- 
| venient’ position when the wheelhead is swivelled for 
internal and surface grinding, the bracket on which 
it is carried is arranged to swivel full circle on the 
vertical axis, so that, whatever be the position of the 
| wheelhead, the handwheel assembly cane locked to 
| suit the operator. 

| The reference just made to swivelling for surface 
| grinding will be clear when it is understood that an 
extension spindle is supplied for this purpose, this 
| spindle being arranged to fit on to the end of the ex- 
| ternal grinding spindle in place of the cup wheel. For 
surface grinding the pillar is, of course, swivelled through 
| 90 deg., so that the plane face of the grinding wheel is 
| parallel with the longitudinal centre line of the table. 
| Surface grinding can be carried out on work 27 in. 
| long and, when using a wheel } in. wide, the wheel- 
| head cross-traverse motion will provide a transverse 
movement of 2} in. measured from the front edge of 
the table. The wheelhead spindles are driven by a 
1-75 h.p. rotor and stator unit lying horizontally in 
the wheelhead casting. The spindle of this motor 
carries two pulleys, both arranged for twin V-belts. 
One pulley drives the external grinding spindle, a 
jockey pulley ensuring correct belt tension and a smooth 
drive. The driving and driven pulleys are proportioned 
so as to give a spindle speed of 2,000 r.p.m. which is 
suitable for a new 10-in. wheel, but a second pulley is 
provided for the spindle, readily interchangeable with 
the normal pulley, in order to increase the spindle speed 
to 2,500 r.p.m. when the diameter of the grinding wheel 
is reduced to 8 in. or less. 

The internal grinding spindle supplied as a standard 
with the machine is suitable for grinding holes from 
} in. to 2 in. bore up to about 3 in. deep. It runs at 
19,000 r.p.m. and is driven by an endless flat flax belt 
from an intermediate shaft driven by V-belts from one 
of the pulleys on the motor shaft, the drive embodying 
means for belt tensioning. The machine is not, however, 
limited to the use of this particular size of internal 
grinding spindle as two other sizes are available, viz., 
one for bores between # in. and } in. diameter, running 
at 30,000 r.p.m. and one for bores between 2 in. and 





Dead stops are ; 4 in. in diameter running at 10,000 r.p.m. The depth 


of hole varies with the spindle used. The internal 
grinding spindles are supplied as complete units, and are 


is driven by an 0-5 h.p. motor through a four-speed | readily mounted in a housing bolted to the wheelhead 
gearbox, giving spindle speeds of 112 r.p.m., 162 r.p.m., | casting. It will be evident from Fig. 1 that all belting 
265 r.p.m. and 383 r.p.m. The transmission from the | and rotating parts are completely enclosed, the various 
gearbox to the spindle is by V-belt, so that a smooth | covers being easily removed when required. The 


vibrationless drive is obtained. The spindle runs in| wheels themselves have effective guards. 


Control is 


adjustable taper phosphor-bronze bearings with drip | by push-buttons. In the universal machine these are 
feed lubricators, theygearbox being provided with an | all arranged at the front of the base, and comprise a pair 


oil bath. The workhead is mounted on a swivelling | for the wheelhead and a pair for the tab 
base in the machines showrf in Figs. 1 and 2, and can| grouped together on the right of the handwheel 


traverse 


assembly, and a pair for the workhead on the extreme 
left of the base. , 

The machine shown in Fig. 2, which is the external 
and internal grinder, has a head which is swivelled 
through 180 yay to bring either spindle into service. 
This construction, however, is not immediately clear in 
the illustration as the internal spindle is hidden by 
the L-shaped belt cover on the right. The drive 
to both spindles is somewhat similar to that of the 
universal type of machine, a rotor and stator unit being 
employed, in this case of 2 h.p., and driving an inter- 
mediate shaft which, in turn, drives the internal grinding 
spindle. The external grinding wheel is 12 in. in diameter 
by 14 in. wide and has a spindle speed of 1,750 r.p.m. 
| Interchangeable pulleys allow the spindle speed to be 
increased to 2,300 r.p.m. when the wheel diameter is 
reduced to 10 in. or less. The standard internal grind- 
ing spindle is suitable for bores from } in. to 2 in. in dia- 
meter, but the alternative spindles mentioned in connec- 
tion with the universal machine are available. The work- 
head control in the machine shown in Fig. 2, is by push- 





| buttons on the workhead itself. The external grinding 
| machine shown in Fig. 3 has a wheel 14 in. in diameter 
| by 2 in. wide, running, when new, at 1,500 r.p.m. and 
| when reduced to 12 in. or less in diameter at 1,750r.p.m., 
| interchangeable pulleys being employed for the speed 
|increase. Belt adjustment is éffected by sliding the 
|3 h.p. driving motor on its bed. The spindle runs in 
| long phosphor-bronze bearings, lubricated under pres- 
| sure from an oil pump at the rear of the wheelhead. 
| The workhead is controlled by push buttons mounted 
|on it. The other controls-ere the same as in the two 
machines already described. 

It will be noticed that in all three illustrations grind- 
ing cooling-fluid fittings are shown on the external 
grinding-wheel guard. The fluid supply unit itself is 
not visible. It consists, as part of the standard equip- 
ment supplied, of a motor-driven pump mounted on a 
| filter tank, the pump starting and stopping with the 
workhead motor. The unit is normally installed at 
| the rear of the machine in the angle formed by the 
projecting part of the base carrying the wheelhead. 
The standard equipment includes a number of acces- 
sories, but others, not so frequently used, are available. 
It may be mentioned that in the nomenclature adopted 
by Messrs. Jones and Shipman the three machines 
shown in Figs. 1, 2, and 3, are distinguished respect- 
ively as, “‘ Fig. 138, Universal Grinder,” “ Fig. 140, 
Spindle and Internal Grinder” and “ Fig. 144, Plain 
Spindle Grinder.” 





RAPID TEST FOR MANGANESE 
IN TOOL STEEL. 


On pages 26 and 350, ante, we gave particulars of 
rapid tests for the detection of nickel and molyb- 
denum in steel. A similar test for determining the 
presence of manganese in tool steel, devised by Mr. 
R. G. Townsend, is described in Metal Progress and 
summarised in a recent issue of The Nickel Bulletin. 
It is based on the oxidation of any manganese existing 
in the steel to the permanganate ion, which, as is well 
known, has a characteristic purple colour. The 
oxidising agent is ammonium persulphate solution, a 
small quantity of a silver salt being used as a catalyst. 
Naturally, the larger the amount of manganese present 
in the steel, the deeper will be the purple coloration 
of the resulting solution, and a set of colour standards 
can be made up from dilute potassium permanganate 
solution. The test is conducted as follows: A small 
piece of filter paper is placed on a clean surface of the 
steel and three drops of 1: 1 nitric acid are allowed to 
fall on to it. When the action has ceased the filter 
paper is removed by rolling it on a glass stirring rod 
and it is then transferred to a test tube. Five milli- 
litres of distilled water and a few drops of concentrated 
sulphuric acid are added, and the solution is brought to 
the boiling point. Fivedrops of a silver nitrate 
solution, containing 8 grammes of AgNO, per litre, 
are then added and the solution again heated 
to boiling point. Finally 10 drops of the ammonium 
persulphate solution are added to the contents 
of the test tube and the solution boiled until 
the purple colour of the permanganate develops. 
This usually takes about 30 seconds. By matching 
with the prepared standards an indication of the 
manganese content of the steel can be obtained. 








Tue Late Mr. ©. W. GENNET. JUN.—We have learnt 
with regret of the death of Mr. Charles Westcott Gennet, 
jun., which occurred on October 26. Mr. Gennet was 
vice-president of the Sperry Rail Service, Hoboken, New 
Jersey, and Chicago, Dlinois, U.S.A. 





RoyaL GOLD MEDAL FOR ARCHITECTURE, 1944.—On 
the recommendation of the Royal Institute of British 
Architects, the name of Mr. Edward Maufe, M.A. (Oxon), 
A.R.A., F.R.1.B.A., has been submitted to H.M. The 
King as the recipient of.the Royal Gold Medal for Archi- 
tecture, 1944. 
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PUMP. 


A Goop example of modern design in crank-operated | 
three-throw hydraulic pumps is afforded by the pump | 
manufactured by Messrs. Fawcett, Preston and Com- | 
pany, Limited, Dock-road, Bromborough, Cheshire, in 
Figs. 1 and 2, on this page. It is designed for a delivery, 
of either oil or water, of 14 gallons per minute at a 
maximum pressure of 2 tons per square inch, and is of 
the self-contained type, the driving motor and pump 
being mounted on a common bedplate. Transmission 
is by means of double-helical gears, giving a speed | 
reduction from the 730 r.p.m. of the motor shaft to 
200 r.p.m. of the pump crankshaft for the delivery 
stated. The motor is of 60 h.p., but, if the pump is 
worked at a lower pressure than that given above, the 
power required would, of course, be correspondingly 
reduced. It will be recognised from Fig. 1 that the | 
general arrangement of the pump follows more or less 
conventional lines but, in detail, it has been completely | 
modernised. It is fitted, for example, with pressure 
lubrication, has double-row ball bearings for the pinion 
shaft, has renewable valve seats of rustless steel, etc. | 
Normally, the crankshaft and other working parts are | 
protected by a detachable cover, but this is not shown | 
in Fig. 1, although the similar cover for the driving 
gear is in position. This illustration shows the delivery | 
side of the pump. 

The general construction is shown in Fig. 2. The} 
box-type columns are formed with a triangular opening, | 
indicated on the left in Fig. 1, by a light cover which | 
closes it. This recess houses the pressure lubricating | 
pump, as shown in Fig. 2, the bottom of the column 
forming the lubricating-oil sump. In the recess on the | 
right hand is a bracket carrying the pinion bearing. | 
The columns are connected about half-way up by the 
casting forming the crosshead guide block. The pump /| 
body consists of a solid steel rectangular block bolted | 
to the bedplate, the valve chambers, ports and passages, | 
and the pump chambers, being all bored out, as may be | 
inferred from the appearance of the latter in Fig. 2. | 
The crankshaft is of the solid type, and runs in plain | 
round-backed bronze bearings with heavy caps having | 
four bolts each. An oil seal is fitted to both ends of | 
the shaft. The connecting rods have also round-backed | 
bronze bearings for the big ends, with forged two-bolt 
caps. The bearing surfaces of the small ends are spheri- | 
cal, The lower surface transmits the delivery stroke | 
of the crank in a direct line to the pump ram through | 
a bronze pad in the crosshead body, which is cylindrical. | 
The pad is provided with a leather packing ring to | 
retain the oil and bears on the flanged end of the cross- 
head tail rod to which the pump ram is secured. The 
upper surface of the connecting rod small end, which 
transmits the suction stroke to the ram, bears on a 
ring split ——— for assembly and secured to 
the crosshead body by studs with Simmonds elastic | 
stop nuts. A liner of fibre, also in halves, is inserted | 
between the ring flange and the crosshead body. 

The rams work in the pump body through a gland 
nut and bush. It will be noticed in Fig. 2 that the 
more convential U-ring leather packing has been dis- | 
carded for a soft packing compressed by the gland 
nut, this method having proved quite satisfactory 
and resulting in a saving of time in repacking. The 
valves, which are not shown in Fig. 2 as they are 
arranged transversely in the block, call for little com- 
ment. They are of the spring-loaded mushroom type | 
and, as already stated, both they and the mitred seats 
are of rustless stee]. The seats are held in place by 
cages which, in turn, are held by plugs screwed into 
the body. Two of the plugs of the delivery valves 
may be distinguished on the top of the valve block, | 
near its front edge, in Fig. 1, the place of the centre 
plug being taken by an adjustable regulating and relief | 
valve, discharging back to the suction side when the | 
pre-determined pressure is exceeded. This valve can 
be seen immediately above the horizontally-projecting 
isolating valve for the delivery branch. The square | 
body housing this valve, which is of the screw-down | 
t , is provided on one side with a facing for the 
delivery pipe and on the other with a connection for | 
a pressure gauge. There is, of course, a studded facing 
for the suction pipe at the rear of the pump box. 

The pressure lubricating system is supplied by the 
duplex single-acting pump seen on the left in Fig. 2. | 
The two pumps are partly immersed in the oil sump. 
The bodies are castings with brackets at the top. The 
brackets on the inside of the assembly are bolted to a 
block which forms both a delivery box and a fulcrum 
for the lever by which the pumps are reciprocated from 
the tail rod of the left-hand main pump. The brackets 
on the outside of the pump bodies are bolted to small 
brackets attached to the column. The whole assembly 
can, therefore, be removed by withdrawing these bolts 
and uncoupling the discharge pipe. The pump bodies 
are open-bottomed, the suction inlet being protected 
by a strainer, shown in place on the right-hand pump | 
and detached on the left-hand one. A ball-type suction | 
valve is provided. Discharge takes place at the top | 
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THREE-THROW HYDRAULIC PUMP. 


MESSRS. FAWCETT, PRESTON AND COMPANY, LIMITED, BROMBOROUGH, CHESHIRE. 
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COMBINED PLATFORM TRUCK AND CRANE. 


THE YALE AND TOWNE MANUFACTURING COMPANY, PHILADELPHIA, PA., U.S.A. 








of the pump body to the delivery box just referred to, 
an adjustable relief valve to return excess oil to the 
sump being mounted on the box. The delivery pipe 
is seen in Fig. 2, leading from the box to a cap attached 
to the brass of the left-hand crankshaft bearing. The 
chamber formed by this cap is fitted with an oil pressure 
gauge and is divided from the bearing by an oil-seal on 
the end of the shaft. The shaft is drilled axially 
throughout its length, and radiating from this main 

e are holes at the centre line of each of the five 


The oil is discharged from the crankshaft into ways 
on top of the bearings, and into holes down the centres 
of the connecting rods. It is carried round the main 
bearings and escapes through holes in the at 
the bottom. A hole through the top of the columns 
leads the oil escaping from the outer ends of the 
bearings to the inside of the pump, the outer ends 
being fitted with appropriate drip trays. This oil 
then flows down on to the top of the crosshead block, 
which is provided with a retaining lip, and thence hel 
to lubricate the crossheads. The main supply to the 
crossheads, however, passes through the axial holes in 
the connecting rods, part of the pressure oil being thus 
forced between the spherical end of the rod and the 
pad below it. It then finds its way, from the annular 
space surrounding the rod end, through holes in the 
crosshead to the cylinder in which it slides. The oil 
from both the main bearings and the connecting rods 
is eventually received in the drip tray seen below the 
crosshead block. A pipe from this tray, shown on the 
left in Fig. 2, drains the oil back into the sump, the level 
in which is maintained at its correct height by the use 
of a dipstick ; fresh oil is added when necessary through 
the hole seen immediately above the dipstick. Since 
the pump runs at a somewhat higher speed than 
pumps of this type normally do, the provision of a 
pressure ~<a ensures reliable continuous 
working. The bearing for the pinion shaft is 

lubricated, as also are the motor spindle bearings. 
° lubricate the gears the pinion rung in an oil bath 
maintained in the bottom of the gearcase. 





Pie IRON PRODUCTION IN THE UNITED STATES.— 
According to figures published by the Bureau of Mines, 
Washington, the production of pig-iron in the United 
States, exclusive of ferro-alloys, totalled 59,077,593 short 
tons in 1942. This figure, which showed an increase 
of 7 per cent. over that for 1941, constituted a new high 
record. Pennsylvania, with an output of 31 per cent. 
of the 1942 total, was the leading producing state, and 
Ohio, with an output of 22 per cent., ranked as the 
second largest. 











COMBINED ELEVATING PLATFORM 
TRUCK AND CRANE. 


THE somewhat unusual material-handling appliance 
illustrated on this page is a combination of a truc 
with an elevating platform and a jib crane and has been 
recently develo by Messrs. The Yale and Towne 
Manufacturing Company, Philadelphia Division, Phila- 
delphia, Pennsylvania, U.S.A. The platform has a 
lifting capacity of 3 short tons and the jib a lifting 
capacity, at the maximum reach of 8 ft. over the end, 
of 1 short ton. The platform lift is normally 44 in., 
from 11 in. above the ground to 154 in., this lift being 
intended not for stacking purposes but for ye, 
materials and parts carried on stillages. The lift o 
the jib is variable over a wide range since the jib is 


k | enclosed and packed with —- 
the u 


having rubber tyres 6 in. wide on the tread. The wheel 
bearings are of the double Timken tapered-roller type. 
Steering is effected by a horizontal handwheel with 
non-reversible worm and gearwheel reduction. 

The propelling motor drives the wheels through 
double-reduction balanced spur gearing, the final trans- 
mission to the axle shafts being through universal joints. 
Control is by contactor gear mounted on the dash- 
board and the controller is connected with the brake 
pedal so that the current is interrupted when the brake 
is applied. There are four s both forward and 
reverse. The brake is of the external contracting 
double shoe air-cooled type, as is also that for the plat- 
form elevating gear which is driven from the pro- 
pelling motor. The jib is carried on a — and 
rotates on Timken tapered-roller bearings.’ The hoist- 
ing and luffing motions are effected by independent 
motors and drums, mounted, as shown in the illustra- 
tion, on the horizontal portion of the pillar housing, the 
drums being driven through triple-reduction spur gear 
running in and roller bearings. Alternative means 
of control are provided: namely, a push-button mag- 
netic contactor type controller on the end of the motor 
housing facing the operator when on the driving plat- 
form, and a pendant push-button panel for use when 
the operator is on the ground attending to the slinging 
of the load. This pendant, when not in use, is coiled on 
one side of the jib as shown. The controller is inter- 
locked with the solenoid-actuated motor brakes and 
also with the top and bottom limit stops. It provides 
close regulation and working of lift. Hoisting and 
luffing may be carried out simultaneously. 

The frame of the machine is of heavy plate and 
bar steel electrically welded. All the motors are 
series wound with spindles mounted in ball bearings. 
The brake drums are fitted with vanes to draw air 
through the motors for cooling. All the transmission 
gears are of drop-forged chrome-nickel steel, heat 
treated and accurately cut. The operator’s platform 
is provided with two pedals, one of which interrupts 
the current when the operator steps off it on leaving 
the machine and the other actuates the brake of the 
propelling motor. The braking force of the drum acts 
through a train of gears and a differential, so that 
equal power is given to both driving wheels regardless 
of the operating conditions. The platform lifting con- 
troller has a mechanical throw-out when the platform 
reaches either the highest or lowestp osition. The pro- 
pelling, hoisting and luffing run in oil baths, and 
the universal joints and ‘wheel. bearings are wholly 
Other lubrication is 
of the motor car type. A ndercarriage operating 
and steering connections are cadmium-plated to resist 
corrosion. The warning signal is an electric horn. 





EXPANSION OF LOW-MELTING 
POINT TUBE-BENDING ALLOY. 
In a paper, entitled ‘‘ The Expansion of a Bismuth- 
Lead-Tin-Cadmium Alloy on Cooling after Solidifica- 
tion,” presented to the Institute of Metals for written 
i ion, Messrs. L. E. Benson and M. B. Coyle, of the 








provided with a luffing as well as a hoisting mov t 
With the jib in the position shown in the illustration, 
namely, with its upper part horizontal, the maximum 
distance from the crane hook to the ground is 5 ft. 3 in., 
and the reach is 7 ft. In this position the lifting 
capacity is 2,000 lb. with the jib in line with the centre 
line of the truck and 1,300 lb. with the jib at right 
angles to that line. In the highest luffed position the 
maximum height of the crane hook is.8 ft. 2 in. above 
the ground, the reach is 3 ft., and the lifting capacity 
with the jib in any position is 2,000 lb. The jib can 
be lowered, for passing through doorways, etc., to be 
flush with the top of the cantilever arm carrying the 
motor, when the overall height is 5 ft. 7 in., the height 
of the crane hook above the ground is 2 ft. 10 in. and 
the lifting capacity is 1,000 lb. over the side. The jib 
can be slewed through an arc of 185 deg. 

As shown, the machine is electrically operated from 
30-volt to 36-volt Exide or Edison batteries, but a 
self-contained petrol generating set can be fitted if 
preferred. The machine is, of course, self-propelled, 
the speed in the light condition being from 5 m.p.h. to 
6 m.p.h. and, when fully loaded, from 4 m.p.h. to 
5 m.p.h. The platform Boing speee is 4} seconds for 
the full height when fully loaded. The crane hoisting 
speed at full load ranges from 23 ft. to 28 ft. per minute, 
and with no load from 50 ft. to 60 ft. per minute. The 
lowering speed at full load ranges from 35 ft. to 45 ft. 
per minute. Luffing takes from 1 second to 4 Seconds 
according to the jib position required. Slewing, being 
effected manually, can be at any practicable rate. The 
platform is 2 ft. 3 in. wide by 4 ft. 7 in. long. The 
overall length of the chassis, over the towing couplings, 
is 11 ft. 24 in. and the greatest width over the body is 
3 ft. 8} in. These dimensions, in conjunction with 
four-wheel steering, enable the machine to be turned 
within a radius of 9 ft. 2 in. The wheelbase is 6 ft. 
with two driving wheels 20 in. in diameter, and two 
trailing wheels 10} in. in diameter, all the wheels 





Research Department of Messrs. Metropolitan-Vickers 

Electrical Company, Limited, Manchester, draw atten- 

tion to the peculiar behaviour of a low-melting point 

alloy employed for orto Searing purposes. The alloy, 

which has a melting point of 70 deg. C., contains 

49-75 per cent. of bismuth, 26-0 per cent. of lead, 

14-76 per cent. of tin, and 9-34 per cent. of cadmium, 

and is reputed to have approximately the composition 

of the quaternary eutectic of the m. e in- 

vestigation was prompted by the fact that some half- 

hard 70:30 brass tubes, having an external diameter 

of } in. and a wall thickness of 4 in., were filled with 

the alloy for bending purposes and burst on cooling. 

In some cases a tongue of white metal protruded 

through the rupture. Tests conducted on the tubes 

showed them to be of good quality and indicated that 

they had, burst through excessive internal pressure. 

It was also found that the cracking had occurred after 

the filled tubes had cooled to shop temperature and 

not during cooling. 

Experiments showed that the expansion was greater 
and occurred more rapidly as the temperature to which 

the alloy was cooled was lowered, and this suggested 

a practical method of qog: | the trouble. The 
procedure adopted was to place the tubes, after filling 
with the alloy, in a bath of warm water standing at a 
temperature of about 40 deg. to 50 deg. C. The tubes 
were removed from the bath when they were required 
for bending, and, after the bending operation, were. 
immediately warmed and the filling metal melted out. 
The authors point out that this procedure differs from 
that usually recommended for tube bending, which is 
to plunge the tubes into cold water after filling, in 
order to obtain a small grain size in the filler material. 
Whether, or not, any real advantage results from this 
practice, the new procedure has been found to effect a 
complete cure for the cracking trouble previously experi- 





enced. It is emphasised, moreover, that it is very 
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simple to operate as, at a reasonable rate of working, 
the bath temperature requires hardly any adjustment, gn STANDARD PERSONAL. 
the normal cooling being offset by the heat input due IFICATIONS. Sm Harowp FLANNERY, Br., has been elected a director 
to the immersion of freshly filled tubes. It is stated to| THE following specifications of engineering interest | of Callender’s Trust, Limited. 
be probable that advantage is derived not only from | have been issued by the British Stan Institution-| Mr. H. Prine, A.M.I.E.E., who has been genera 
eg rae re c Copies Seainchle ards ‘ > ‘a NG, A.M.LE.E., 
uced amount and rate of expansion at 40 deg. | Copies are obtainable from the Publications Depart-| manager and engineer to the Accrington Corporation 

to 50 deg. C., but also from the increased plasticity of | ment of the Institution, 28, Victoria-street, London, | Transport De ent for many years, is shortly to 
jer: filling anata which would tend to permit solid 8.W.1, at the price quoted at the end of each paragraph. | retire for reasons of health. ; 

fe a be Pw rdacser ae yy enh Ae 3 \geadl mre Spot Welding in Mild Steel.—A new war-emergency| Mr. A. M. Mappox, Mr. J. K. Vivian, and Mr. B. A. 
authors state that the evidence indicates ‘aan the oo ag ———s relates to the use of spot WILias have been elected directors of Messrs. Williams 
bismuth-lead-tin-cadmium eutectic alloy undergoes a a - oo n mon rt ~~ tal eet ee ee eee 
well-marked expansion on or after cooling to the solid | hen oie of which neon eed No. 88 WG (0-160 in.) Dee Gee eee 6 ee eS ee 
state. pm expansion is about twice the preliminary in thickness. In order that the requirements of the yah — yo 4 - a .~ — pA om 
normal contraction on cooling to room te ure | wx, 6 2 . e ment 0 essrs. Swan, unteg anc jigham 
after freezing, but the results Obtained ongyest That the which ‘they = my rp well ste entene Aor | Richardson, Limited, Wallsend-on-Tyne, at the end of 
magnitude of the expansion depends on the tempera- | divided fake Ome boned ‘age iy ‘rnd B. The Balle lagna —calirey A henggalger med 
ture to which the alloy is cooled. The expansion, | former includes those - estiaen te V+ toh the fail Joun Hunter, son of Mr. G. Ernest Hunter, one of the 
moreover, is accompanied by a slight evolution of heat. | of a single spot weld wo endanger the whole ion og rhe 
The authors emphasise that their experiments were | ture, and those cases in which s  veldi is led The appointment of Mr. Jonn Goop, O.B.E., as a 
undertaken with the object of overcoming difficulties | to py primary structure where weld > dated to | director of Messrs. Guy Motors, Limited, Wolverhampton, 
encountered in tube bending, a matter of some urgency, | carry a definite proportion of the load. Class B includes was confirmed at the annual meeting of the company, 
and that they have been unable to conduct a detailed | those applications of spot welding, Sen eanieatl held in Wolverhampton on December 14. 
pry of ne, Core the rey , They in which the mechanical strength of the welded true. CotoneL F. H. Greennoven, D.S.0., M.Inst.C.E., 
od wad ab — e unex pec and without | ture is not dependent on the strength of any individual consulting engineer to Messrs. Sir Lindsay Parkinson and 
: pa in other alloy systems. The binary and| weld. The essential features of the types of welding | Company, Limited, civil engineering contractors, has 

The 





| 
ternary alloys of the metals concerned are reported as | machine for these two classifications are specified. been elected to the board of that company. 


being eutectiferous, and as far as is known, no com- i : : Ae 
pounds have been reported. It is stated to be pee: Nw he chemical com postion for the Mr. A. J. Borp is relinquishing hie appointment ~ 
difficult to conceive, therefore, why any marked volume | veabie at and intiudes recommendations regarding | Director-General of Fighting Vehicles Production, 
change should occur in the solid state. It is realised, omy +. ® enemy tests are pore a8 | Ministry of Supply, on his return to his company, Messrs. 
of course, that the alloy used is of commercial purity Detailed lati y rg wi procedure. Metropolitan-Cammell Carriage and Wagon Company, 
and the possibility of effects due to amall amounts of | oni clauses relating a. is, and to workmanship | Limited, at the end of the present year. Mr. C. D. Grn, 
impurities must not be ruled out, although i$ seems an ——— are given. [ _ a, included. } C.B.E., M.E., M.I.Mech.E., Director General of Fighting 
hardly likely that such a marked effect could result | Secondary Zine Alloy for Die Casting.—Owing to the Vehicles (Research and Development) and a member of 
from impurities totalling less than 0-15 per cent. In| me for making the best possible use of available | the Tank Board, who wit cusesed Mr. Boyd, = = 
conclusion, the authors state that since carrying out | mate under war-time conditions, zinc die-casting responsible, under the chairman of the Armoured Fighting 
their investigation they have found that brief mention | alloys made from remelted redundant castings, con- | Vehicles Division, for both the design and the production 
of an expansion, in the solid state, in similar alloys, | forming to B.S. No. 1004, may now be used for certain branches. 
has been made by Mr. E. J. Daniels in publications limited applications. : Accordingly, a new war-emer-| Some three years ago the steelworks-equipment inter- 
of the Tin Research Institute and that the Japanese | 8°"°Y specification, No. 1141-1943, has been prepared | ests of Messrs. JOSEPH ADAMSON AND COMPANY, LIMITED, 
metallurgist, T. Takase, mentions an extraordinary | and issued in order that the composition, impurity | Hyde, Cheshire, and of the ALLIANCE MACHINE COMPANY, 
expansion, after solidification, of some fusible metals | limits and conditions of supply may be adequately | Alliance, Ohio, U.S.A., were amalgamated, the new com- 
having specially-low melting points. On the other | a A relatively large tolerance on copper has | pany thus formed being the ADAMSON-ALLIANCE Com- 
hand, Mr. W. E. Goodrich and another Japanese | n allowed, and the limits for other impurities, such | pany, Loarrep, 165, Fenchurch-street, London, E.C.3. 
research worker, H. Endo, who both carried out | lead and tin, have been raised above the low limits| A further development has now taken place in the 
considerable work on volumetric changes in metals | of B.S. No. 1004. The initial physical properties of the | formation of MESSRS. ADAMSON-HORSEHAY ASSOCIATED 
and alloys of relatively-low melting point, record no allo will vary between those of alloys A and B of | Luurrep, with head office at the same London address. 
instance of expansion in the solid state. B.S. No. 1004, and it is urged that its use should be | This combines the interests of JOSEPH ADAMSON AND 
confined to those applications where maintenance of |Company, Loarep, and the HorskHay CoMPANyY, 
oo properties and frie ne stability are not | Loarrep, Wellington, Salop, in the manufacture of 
of primary importance. ce ls., postage included.} | mechanically-operated structures of all types. 
INSTITUTION ELECTIONS. | Cold-Twisted Steel Bars for Concrete Reinforcement. | The appointment of Mr. WiLLtaM M. Goop and Mr. 
InstrruTion or Crvi~ ENGINEERS. —Specification No. 1144-1943, covering cold-twisted | Francis J. Freupine, to the board of Messrs. Heenan 
Student to Associate Member.—John Renwick Kay | steel bars for concrete reinforcement, as just been land Froude, Limited, Worcester, was confirmed at the 
Adams, B.Sc. (Eng.) (Lond.), Kenilworth; {van | prom oe Ad eer to fill a gap in the standardisation | 41st ordinary general meeting of the company, held on 
Dussard Arecott, Kingston, Jamaica; Hubert Leslie |. ™s*etials for reinforcing concrete. Of the two pre- | December 13. 
Binning, Poole; Peter Alfred Brown, Greenock ; | poem ary specifications dealing with this type of} Mr. J. W. 8S. BRANCKER, son of the late Sir Sefton 
Robert Randolph Henry Bursey, Leamington Spa ; Error B.S. No. 785, covered rolled bars of mild steel, | Brancker, has been appointed traffic director of the 
William Oliver Davies, Hatch End, Middx.: Laurence ewe A yp _— ~T hard-drawn steel | British Overseas Airways Corporation. 
Fredrick Fillenham, Chelmsford; Arthur Andrews | “°: 294 B.S. No. 405, expanded metal, for concrete} sp R. Pp. MoroaN, Clerk of the Metropolitan Water 
South H MS : reinforcement. There was accordingly a need for a Her 
s ern Hammer, } Se. (B’fast.), Belfast; Kenneth specification for mild-steel bars which have had thei Board, is retiring at the end of March, 1944, and is 
Spencer Martin, London, S.W.20; Leslie John} * ‘ re tte If | to be succeeded, as from April 1, by Mr. C. W. STOKER, 
Alphonse Merckx, B.Sc. (E . yield stress raised by cold twisting, and the new speci- 
Desmond Clifford Mi les om” (Lond.), Swindon ; | fcation has been prepared and issued to meet that need the present Deputy Clerk. 
iffo: idgley, B.Sc. (S. Africa), Pretoria ; It provides for both single-twisted and twin-twisted The Minister of War Transport has appointed Mr. R. 
stee 


a seh Geewts beet seth’ Danan ——s feel bars, and the mechanical properties, including the Huon Roserts to be Regional Port Director for the 
bald Stevenson Thom, BSc (Glas.) Dunion. A ‘| yield point, are specified. Clauses relating to testing | S°uth-Western Area, comprising the ports between 
shire ; Henry Geo Trimble. B.Sc. (B’fast Bu YT-| procedure, the number of tests required, and other | Fishguard and Weymouth, and to exercise the powers 
: ree » B.Sc. (B fast.) ast. | matters, are also included. [Price 2s. postage included.] | 2©W held by him in the Bristol Channel Area. 
AssociaTION oF ConsULTING ENGINEERS. Mayor Smr SAMUEL STRANG STEEL, Br., has been 
Member.—Hubert Leslie Stuart Heap, B.Sc. (Eng.) elected a director of the Scottish Power Company, 
(Lond.), M.LEE. A.M.LM.E. ; Harold Clayton Platts, BOOKS RECEIVED. Seniten; te Pines ef Cae tte ee, Rees Gees. 
Se. (Eng.) (Lond.), M.Inst.C.E., M.[Struct.E. ; eo . , Mr. D. M. Srxcuair, chief engineer to the Birmingham 
Henry Pooley, B.Sc. (Bristol), M.Inst.C.E., M.I.Mech.E., pgs wy Aone " weeadmietdhes maaat & A. ndian | and Midland Motor Omnibus Company, Limited, has been 
M.I.Struct.E., F.G.S. No. 3. Bamboo Nails: Their Manufacture end telting | eppeinted acting general manager to Che company. 
Power. By V. D. Loware. Dehra Dun, U.P., India: Messrs. Vickers Limited announce that, following the 
The Utilisation Officer, Forest Research Institute. | resignation of CoLonet J. B. Nemson, C.M.G., DS8.O., 
‘ [Price 6 annas, or 9d.) “from the office of deputy chairman, COMMANDER Sim 
THe LaTe Mr. D. G. SumNER.—It is with regret that | Department of Scientific and Industrial Research. Forest CHARLES CRAVEN, Br., R.N., has been appointed 
we announce the sudden death of Mr. David Gladstone Products Research Laboratory. Leaflet No. 32. Foreign | deputy chairman of the company as from January 1, 
Sumner, which occurred, as the result of heart failure, Timbers—No. 4. Notes on Peroba Rosa (Aspidosperma |"1944. As stated on page 448, ante, Colonel Neilson 
so amarnardeg wa ee hae was the manager of | polyneuron) and Mandioqueira (Qualeaspp.). Princes | remains on the board of the company. 
pany, Limited, an redo tinny dani poy ng terns Sohante theietenae th ow ob Forest Products|; Messrs. ELECTROMAGNETS, LiMiTED have removed 
Electric Company, Limited, was 56 ry, Department of Scientific and | their works and offices from 48, High-street, Erdington, 
, years of age. He Industrial Research. Birmingham, 23, to larger premises. Their new address 
Sataies Citestin. Satie toe tet the old National | Engineers at Work. By H. E. Dance. Parkside Works, | jg: Boxmag Works, 1, Bond-street, Hockley, Birming- 
» i ° or : . hay ‘ . 

on the staff of the chief electrician of the Manchester [Price 100. 64. an peta tae” The Peas SeUweaE Oe Cuan: Came eee.) 
Telephone Exchange. In 1905, he joined the firm of | Aircraft of the Fighting Powers. Volume IV. 1943 dir-| MB. A. J. BARwick, secretary of Lloyd's Register of 
Messrs. L. E. Wilson and Company, Limited, contractors, | craft. Compiled by H. J. Cooren and 0. G. Taerrorp. | Shipping, is to retire at the end of the present year. | He 
Manchester, and wes associated with them for some 20 Edited by D. A. Russett. Produced by Aircraft (Tech- has been in the, Society's service for nearly 48 years. 
years. During thejwar of 1914-18, he spent long periods | nical) Publications, Limited. London: The Har-| M®- P. E. Cuemenr, the present assistant secretary, has 
on the extensive properties of the Anglo-Persian Oil Com- borough Publishing Company, Limited, Wilmary been appointed acting secretary as from January 1, 1944. 
re ee in control of modifications and extensions | House, Merton-lane, Highgate, N.6. [Price 21s.] Mr. K. HEADLAM-MoRLEY has resigned from the 
olen ape ond my being gt “Spear On | “ The Empire Marketing Guide.” British Empire Trades | position of Deputy Controller of Chrome Ore, Magnesite 
saad of the Bitinntes unease 0s ilson joined the Index. Classified Trades Lists of Principal Business | and Wolfram Control of the Ministry of Supply, and has 
(ho pekitien of te pe or de 1d aaa had held Houses in the British Commonwealth of Nations. 1943-44 | accepted an honorary appointment in a consultative 
poet aah 4 peor go Manc r branch of the edition. London: Business Dictionaries, Limited, | capacity with the Iron and Steel Control. He will con- 
pany for the past 15 years. 133-137, Fetter-lane E..4. tinue to act as secretary of the Iron and Steel Institute. 
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NOTES FROM SUUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Steel and tool manufacturers are 
concerned about the renewed efforts on the part of the 
Man-Power Boards to obtain, for the Armed Forces, some 
of the younger men who have been reserved hitherto. 
In many works, the reduction of the numbers of skilled 
men has been pursued to what is considered to be the 
irreducible minimum, and the present further attempts 
are to be resisted as much as possible. The skilled 
workers concerned are employed in departments serving 
directly or indirectly the war effort, and include hot- 
press workers, sheet-metal workers, etc., and they cannot 
be replaced by inexperienced persons. 

South Yorkshire Coal Trade.—The coal position is 
becoming more difficult. Production has fallen off for 
two reasons, viz., sickness, chiefly influenza, among 
mineworkers, and a shortage of wagons at the screens. 
Some collieries have lost time because empty wagons 
had not been worked back. The shortage of wagons has 
been accentuated by weather conditions and by the short 
hours of daylight for shunting and train working. The 
demand for industrial coal is very heavy and there is 
none to spare of any of the washed and graded steams. 
Coking coal is also in demand, and all best washed smalls, 
and rough and nutty slacks are rapidly taken up. The 
heavy home demand is keeping shipment business at a 
minimum. 


Bien 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—Rather busier conditions ruled 
in the Welsh steam-coal market during the past week. 
Owing to the approach of the Christmas holidays there 
have been fewer cases of absenteeism at the mines, with 
the result that production has been stepped up slightly. 
In addition, exports to foreign destinations have been 
slowed down owing to the shipping position, with the 
result that more coal has been available for the inland 
market. All supplies, however, have been absorbed and 
were not sufficient fully to meet the demand. The 
general tone of the market was consequently very firmly 
upheld. Foreign inquiry was sustained, Portuguese and 
Spanish customers showing interest in the lowest qualities 
which were all shippers had to offer. The large descrip- 
tions were active and. with stem lists well filled forward, 
the tone was very strong. The sized sorts were extremely 
difficult to obtain for a long time ahead, while the 
bituminous smalls were also well placed with forward 
outlets. Best dry steam smalls were active but there 
were plenty of the inferior grades available to meet a 
slow request. Foundry cokes were in keen request and 
were difficult to secure, but gas cokes were in good 
supply. 

Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
business in tin-plates remains quiet as many home con- 
sumers have covered the bulk of their requirements for 
the first period of 1944. Export business continues to 
be restricted. The demand for steel sheeta is steady, 
bat as makers are heavily committed, orders are not 
easily placed. Business in iron and steel scrap is good, 
but as the heavier and better qualities are still in some- 
what short supply greater attention is being paid to the 
other grades of material. The prices of iron and steel 
commodities are as follows :—standard quality coke 
tin-plates per box of 108 Ib., containing 112 plates, 
measuring 20 ip. by 14 in., 29s. 9d. f.0.r. for home con- 
sumption and 30s. 9d. f.o.b. for export. Tin-plates 
carrying heavier coatings, 30s. and 30s. 44d. per box f.o.r. 
for home consumptiop. Unassorted tin-plate base un- 
coated plates, 25s. 9d., per box f.o.r., at makers’ works. 
Galvanised corrugated steel sheets, No. 24 gauge, in 
bundles, 261. 2s. 6d., and steel-sheet and tin-plate bars, 
121. 2s. 6d., all per ton delivered. Welsh bematite pig 
iron, 61. 14¢., and Welsh basic pig iron, 61. 0s. 6d., both 
per ton, delivered, and both subject to a rebate of 5s. 





THe Late Mr. J. Lamont.—It is with regret that we 
announce the death, at Stockport after a short illness, on 
December 13, of Mr. James Lamont, who was Midlands 
representative of Messrs. G. and J. Weir, Limited, Cath- 
cart, Glasgow, S.4. Mr. Lamont, who was in his 65th 
year, entered the employ of Messrs. G. and J. Weir on 
October 12, 1905, and was one of a small party of engineers 
who went out to Persia to erect Weir oil-pumping plant 
for the Anglo-Persian Oil Company. On his return, after 
@ period as machine-shop superintendent at Cathcart, 
Mr. Lamont was sent to New York to open the firm’s 
office in the United States. This office was closed on the 
outbreak of the war of 1914-18, and he returned to this 
country. After representing his firm in Liverpool for 
some time, Mr. Lamont made his headquarters in Man- 
chester and had covered the Midlands district for a num- 
ber of years. Mr. Lamont was a sound and experienced 
engineer and was well known in both power-station and 





marine-engineering circles. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—There has been no official state- 
ment regarding the length of the forthcoming holidays, 
but it is likely that the shortest possible stops will be 
made. Changes of programme have caused a sharp fall 
in production of some commodities and this is particu- 
larly marked in sections and bars, for which the carry- 
over of business into the first period of next year will be 
much lower than was anticipated. The opposite is the 
case with regard to plates for which the orders in hand 
will keep makers busy into the second period. The 
re-rollers have orders in hand for about four weeks of 
production. The demand for sheets, under 3 mm. thick, 
and for light plates is very heavy. Scrap of the lighter 
types is plentiful but heavy steel scrap is in short supply. 
It is not expected that ceal supplies will be reduced 
further. Coke is in adequate supply. Market quotations 
show no change and are as follows :—Boiler plates, 
17l. 128. 6d.; ship plates, 161. 3s.; sections, 151. 8s. ; 
medium plates, § in. and thicker, rolled in sheet mills, 
211. 158.; black-steel sheets, No. 24 gauge, 221. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d.; all per ton, for home delivery. 


Malleable-Iron Trade.—tThere is no feature of interest 
in the malleable-iron trade and prices, which are un- 
altered, are as follows :—Crown bars, 151. 12s. 6d.; NO. 3 
bars, 131. 12s. 6d. ; No. 4 bars, 131. 17s. 6d. ; and re-rolled 
steel bars, 171. 15s. ; all per ton, for home delivery. 


Scottish Pig-Iron Trade.—It is hoped that supplies of 
hematite will increase in the near future but at present 
there is a shortage. Basic pig-iron is plentiful. Prices 
are as follows :—Hematite, 61. 188. 6d. per ton; basic 
iron, 61. 0s. 6d. per ton, both delivered at the steelworks ; 
foundry iron No. 1, 61. 5s. 6d. per ton; and No. 3, 61, 3a. 
per ton, both on trucks at makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The exceptionally heavy produc- 
tion of iron and steel is keeping pace with delivery 
claims for most descriptions of material. Outputs of 
several commodities, in fact, are so hat in excess of 
requirements, but the continued demand for certain 
commodities is taxing the sources of supply to the limit. 
Ample quantities of native ironstone are readily obtain- 
able and a further improvement in the imports of foreign 
ores has facilitated operations. Large quantities of 
iron and steel scrap are passing into use, but still greater 
deliveries of one or two grades are required. Exception- 
ally heavy parcels of semi-finished iron and steel are 
reaching consumers and deliveries of finished material 
are being well maintained. 

Foundry Iron.—Foundry pig is abundant. The supply 
of local brands is still small, but sellers of the products 
of other iron centres have command of more tonnage 
than they can disposeof. The reduction in the demand is 
attributable to less activity at the light-casting plants, 
and stocks, while far from heavy, are steadily increasing. 

Basic Iron.—There is no shortage of basic iron, but 
there is none on the market and makers continue to 
retain the whole of the output for use at their own con- 
suming works. 

Low-Phosphorus, Refined and Hematite Iron.—The 
increased make of low-phosphorus grades of iron enables 
adequate supplies to be sent regularly to the heavy steel 
foundries, and buyers are at liberty to suit their own con- 
venience in placing orders, as a direction to purchase from 
specific producers is no longer necessary. The output of 
refined iron is sufficient for all current needs but the 
shortage of hematite still necessitates the careful ration- 
ing of authorised users. 


Manufactured Iron and Steel.—A very heavy tonnage 
of semi-finished iron and steel is reaching the consuming 
plants, but the maintenance of maximum outputs of 
steel ingots, billets. blooms and sheet bars is necessary 
t@ keep the re-rolling mills supplied. Finished -iron 
manufacturers could handle more work in the depart- 
ments turning out the lighter descriptions of material 
but have good orders for heavy commodities. The 
producers of special and alloy steels are able to meet 
the requitements of essential users. Orders for steel 
joists can still be placed for early delivery, but tae 
purchase of light sections is impossible except for de- 
livery a considerabie time ahead. Plate-makers are 
running their mills at high pressure to meet the require- 
ments of the shipbuilders and those of tank constructors 
and boilermakers; sheet producers are also fully sold. 
Railway material, pit props and colliery roofings are in 
great demand. 

Scrap.—Scrap is being consumed on a large scale and 
still greater deliveries of good melting steel would be 
welcomed by steelmakers. 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
December 31, 5.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. Informal Meeting. Discussion on 
“Paints and Protective Finishes for Metals,”’ to be 
opened by Mr. A. J. Philpot. South Wales Branch: 
Tuesday, January 4, 3 p.m., The South Wales Institute 
of Engineers, Park-place, Cardiff. The Thomas Hawksley 
Lecture: “‘ Gyroscopic Principles and Applications,” by 
Proféssor C. E. Inglis. And at the Western Branch: 
Saturday, January 8, 2.30 p.m., The Department of 
Physics, Bristol University, Royal Fort, Bristol. North- 
Eastern Branch: Monday, January 10, 6 p.m., The 
Mining Institute, Neville Hall, Newcastle-upon-Tyne. 
Annual General Meeting. (i) Annual Report and State- 
ment of Accounts. (ii) Lecture: ‘“‘ Naval Machinery : 
Some Factors Influencing Its Design,”” by Engineer Vice- 
Admiral Sir George Preece. Midland Graduates’ Section : 
Thursday, January 13, 6.30 p.m., The Brotherhood Hall, 
Castle-street, Rugby. Joint Meeting with THe RucBy 
ENGINEERING Socrety. Lecture: ‘“ The Mechanical 
Properties of Glass,” by Dr. A. J. Holland. Scottish 
Branch: Thursday, January 13, 7.30 p.m., The Royal 
Technical College, Glasgow. Artinual General Meeting. 
(i) Annual Report and Stat tof A ts. (ii) “A 
Survey of Plastics from the Viewpoint of the Mechanical 
Engineer,” by Dr. 8S. Livingston Smith. (iii) “‘ Moulding 
Plant for Plastics,” by Mr. J. L. Daniels. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, January 3, 6 p.m., The James 
Watt Memorial Institute, Great Gharles-street, Birming- 
ham. “ The Future of the Domestic Wiring Installation.” 
PartI. “ Immediate Developments,” by Messrs. W. J. H. 
Wood and Forbes Jackson. Part II. “ The Distant 
View,” by Messrs. G. Smith and E. Jacobi. Also at the 
Scottish Centre: Wednesday, January 12, 6 p.m., The 
Heriot-Watt College, Edinburgh. 

INSTITUTION OF THE RUBBER INDUsTRY.—London 
Section: Monday, January 3, 6.30 p.m., Caxton Hall, 
Caxton-street, Westminster, S.W.1. ‘“‘Some Engineering 
Absurdities in the Rubber Industry,” by Mr. H. C. Young. 

INSTITUTE OF FUEL.—Thursday, January 6, 2.30 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, Westminster, S.W.1. ‘The Heat 
Content of the Products of Combustion,” by Mr. E. L. 
Luly. Wednesday, January 12, 2.30 p.m., The Engineers’ 
Club, Albert-square, Manchester. Address by Dr. E. 8. 
Grumell. Thursday, January 13, 5.30 p.m., Bristol Uni- 
versity, Woodland-road, Bristol. ‘ Post-War Coal Pro- 
cessing,’’ by Messrs. G. M. Gill and John Roberts. Friday, 
January 14, 4 p.m., The Chamber of Commerce, Swansea. 
“ The Production of Producer Gas and Blue Water Gas,” 
by Mr. H. R. Forman. 

SovtH WaLEs INSTITUTE OF ENGINEERS.—Thursday, 
January 6, 3 p.m., The Engineers’ Institute, Park-place, 
Cardiff. ‘“‘ Modern Conceptions in Coal Research,” by 
Mr. J. G. Bennett. 

Juntor INSTITUTION OF ENGINEERS.—Friday, Janu- 
ary 7, 6.15 p.m., 39, Victoria-street, Westminster, S.W.1. 
“Some Causes of Failure in Medium and High-Duty 
Helical Compression Springs,” by Mr. G. H. Jackson. 
Friday, January 14, 6.15 p.m. “Tidal Power,” by 
Mr. R. H. Abell. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, January 8, 2.15 p.m., The Lighting Service 
Bureau, 2. Savoy-hill, W.0.2. “ Lighting at Present, 
and Post-War Possibilities,”” by Mr. W. J. Jones. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduate Section : Sunday, January 9, 3 p.m., 12, Hobart- 
place, Westminster, S.W.1. Address by the President, 
Mr. G. H. Lanchester. 

DERBY SOCIETY OF ENGINEERS.—Monday, January 10, 
6.30 p.m., The School of Arts, Green-lane, Derby. 
“ Lighting as an Aid to War-Time Production,” by Mr. T. 
Catten. 

BRADFORD ENGINEERING Socrery.—Monday, Janu- 
ary 10, 6.45 p.m., Bradford Technical College, Great 
Horton-road, Bradford. “‘ Gears and Their Application,” 
by Dr. W. A. Tuplin. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
January 11, 2.30 p.m., The Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. Joint Meeting with 
THe CHEMICAL ENGINEERING Group. “ The Manufac- 
ture of Margarine,” by Mr. A. J. Andersen. 

INSTITUTION OF ENGINEERS AND. SHIPBUILDERS IN 
ScoTLaND.—Tuesday, January 11, 6.30 p.m., 39, Elnm- 
bank-crescent, Glasgow, ©.2. “ Shipbuilding and Light 
Alloys,” by Captain E. C. Goldsworthy. 

INSTITUTE of WELDING.—Tyneside Branch : Thursday, 
January 13, 6.15 p.m., The Mining Institute, Neville 
Hall, Newcastle-upon-Tyne, 1. ‘“‘ Fabrication Methods, 
Including Manipulators and Aut tic Welding,” by Mr. 
J. A. Dorrat. 
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10-IN. BY 27-IN. PRECISION GRINDING MACHINES. 
MESSRS. A. A. JONES AND SHIPMAN, LIMITED, LEICESTER. 


(For Description, see Page 505.) 




















Fie. 1. Untversat Grinpive MACHINE. 


























Fie. 2. CytinpricaL AND INTERNAL-GrINDING MACHINE. Fie. 3. Cytinprica, Grinpinc MacHins. 
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THE SCIENTIFIC 
INSTRUMENT INDUSTRY. 


In the report of the Committee of the Privy 
Council for Scientific and Industrial Research, 
1927-28, it was stated that “ The British scientific 
instrument industry occupies a peculiar position. 
Its direct economic importance is small, but its 
indirect value is out of all proportion to its size. 
We shall not be far wrong now in regarding the 
sales of scientific instruments as a measure of the 
health of our chief manufacturing industries.” 
This statement, however, was incomplete in the 
sense that it referred only to the impact on industry 
and made no reference to the effect upon scientific 
progress and education. It is the rapid progress 
of science teaching and research in the Twentieth 
Century that has a scientific approach 
to all branches of industry. The employment of such 
methods in industry cannot be carried on without 
scientific instruments of great precision and variety ; 
it follows that the rate of progress must be governed, 
to a large extent, by the availability of such equip- 
ment. Manufacturers must be capable of making 
special instruments and ready to design and manu- 
facture apparatus that will produce precise results 
even when used by untrained personnel. They 
must keep abreast of developments, foresee applica- 
tions, and apply the rapidly accumulating results 
of researches and experiments. 
In war, the demand for instruments is great, and 
an industry adjusted to peace-time needs must 
necessarily be capable of great expansion if it is to 
meet the requirements of the fighting Services and 
the increased production in almost every branch of 
industry and research. Shortage of vital materials 
necessitates the search for alternatives or synthetics, 
which may involve changes in processes and working 
New materials are employed, often with advantage, 
although the changes invariably involve much 
experiment. As an example, the growing use of 
moulded plastics, to replace much of the worked 
metal in instrument design, has been greatly 
accelerated during the war. This capability of 
expansion is vital, since a war cannot be prosecuted 
successfully without an adequate supply of the 
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Orders should be made payable at Bedford Street, 
Strand, W.C.2. 





special equipment necessitated by modern methods 
of warfare. This was nowhere better realised than 





in pre-war Germany, where, by a system of large 
State subsidies to manufacturers, extensive export 
markets were made available and the industry 
was maintained in a high state of effici.cy. It 
follows that, for national security and efficiency, the 
instrument industry must be kept healthy and of 
such dimensions that it can rapidly switch from 
peace-time to war-time needs. It is now opportune, 
however, to consider the present state of the indus- 
try, the change-over from war to a peace-time 
basis, and the desirability for long-term planning to 
effect this transformation without weakening the 
structure that has been built up. 

The scientific instrument industry in this country 
has a great asset in its historical basis and tradition. 
Instruments were being made, in many cases by the 
investigators themselves, in the Sixteenth Century, 
and a great international reputation was built up. 
It is no exaggeration to say that at the end of the 
Nineteenth Century the industry in this country 
held a pre-eminent position throughout the world. 
Some instrument makers in business to-day have an 
unbroken record extending back to the early Eigh- 
teenth Century, and at least one to the Seventeenth 
Century. The outbreak of the Great War in 1914 
found the industry in a position that enabled it to 
expand sufficiently to meet the entire national needs 
of the time. After the war, despite many difficul- 
ties, some of which could have been avoided, the 
importance of the industry was ised by the 
Government by the application of the Key Industries 
Duties to optical and scientific instruments. 

In 1939, it was estimated that 18,000 skilled opera- 
tives were employed, and the business handled had a 
total value of some 7,500,0001., of which 2,000,000I. 
was export trade. The outbreak of the present 
war necessitated a vast expansion and it is con- 
servatively estimated that the number of work- 
people employed has risen to 50,000 and the value 
of the work handled to at least 30,000,0001. per 
annum. It should also be noted that the industry 
is now exclusively employed on vital war work, and 
has been compelled to ignore commercial outlets for 
its products and virtually to withdraw from export 
markets. The end of the war, therefore, will find 
an expanded industry, fully equipped with special- 
ised precision plant and large numbers of highly 
skilled craftsmen, and the major problem then to 
be faced will be to re-establish the industry in peace 
so as to cusure that it may continue to be a determin- 
ing factor in scientific progress at home and a great 
national asset in respect of security and export 
trade. All sections of the industry have in common 
one predominant difficulty to face, in that many 
of the instruments produced by them are equally 
suited to peace or war-time needs and, as a con- 
sequence of war-time demands, these products are 
being made in far greater quantities than could 
be absorbed in peace time. Should these products 
be liberated after the war by a disposals organi- 
sation at prices out of relation to the prime cost 
of manufacture, the supply available will greatly 
exceed the demand and only negligible quantities 
of new similar instruments could be marketed 
economically for many years to come. Such action 
could not fail to result in severe unemployment 
in the industry and act as a considerable brake 
on development and research. This is a problem 
that cannot be faced by the industry alone, but 
will call for the closest co-operation of the Gov- 
ernment departments concerned. A factor that 
stresses the importance of scientific instruments as 
articles for export is the high conversion rate, The 
value of material in an instrument is usually very 
low in comparison with the finished cost, and the 
main value lies therefore in the cost of specialised 
labour, which is reflected in the employment ratio 
and the wages paid. Owing to dimensions and 


_| weight, the packing and shipping factors also bear a 


low ratio in respect of export value and thus econo- 
mise in shipping space. 

The importance of instrument research is recog- 
nised by the fact that the Department of Scientific 
and Industrial Research for many years has actively 
supported the Scientific Instrument Research As- 
sociation by financial grants. To quote again 
the Report of the Privy Council for Scientific and 
Industrial Research, 1927-28 :—‘“‘ We consider the 
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fulfils so important a function in bringing differ- 
ent sections of the industry together to co-operate 
in investigations of common interest, agd forms so 
useful a link between scientific discoveries and their 
practical application to the manufacture of instru- 
ments, that it has a valid claim for exceptional 
treatment by the Department.” Thus there is in 
existence an active liaison between the research 
section of the industry, which is largely drawn from 
the Scientific Manufacturers Association, and the 
appropriate Government department. 

The history of the Manufacturers Association has 
been a steady record of progress. It was inaugurated 
in 1916 as the British Optical Instrument Manufac- 
turers Association, Limited, with a small member- 
ship, and achieved an output of optical instruments 
during the first World War which was sufficient in 
quality and quantity to meet the national needs. 
In 1935, the Association changed its name to the 
Scientific Instrument Manufacturers Association of 
Great Britain, Limited, thus enlarging its scope 
and incréasing its membership. As stated, it has 
actively supported and co-operated with the research 
association and done much to foster technical 
education by the establishment of scholarships and 
by urging the formation of special instruction classes 
at technical schools for the education of young 
mechanics employed by the trade. Of particular 
importance has been its close co-operation with the 
Board of Trade, particularly with regard to the 
British Industries Fair. 

The association has recently remodelled its organi- 
sation so as to be the better able to maintain links 
with similar organisations and other interested 
bodies in order that they may produce, in concert, 
suggestions for the qmelioration of the problems 
and difficulties that are bound to arise, to ensure 
for this vital industry every chance of a successful 
transition from war to peace, to provide security 
of employment and a decent standard of living for 
those employed in it, to be in a position to develop 
their export trade under favourable conditions and 
to preserve, foster and expand this national 
asset. 

As is shown in a handbook recently issued 
(see page 408, ante), the Association consists of 
members engaged in the manufacture of scientific 
instruments and is subdivided into four sections 
each dealing with a specific branch of the indus- 
try. Each section has full liberty to deal with 
internal matters pertaining to its products, but 
contacts with bodies outside the Association, and 
matters of common interest, are directed by a 
Council. The Council elect from their own mem- 
bers four sub-committees to deal with public rela- 
tions, technical matters, export matters and finance. 
The Public Relations Committee is formed to control 
such matters. as exhibitions, publicity and market 
research, and will maintain liaison with export 
groups and the Board of Trade. The Technical 
Committee deals with standardisation, research, pro- 
duction and education and maintains liaison with 
the appropriate research organisations and the Brit- 
ish Standards Institution. The Export Committee 
undertakes market researches and studies conditions 
applied by the Board of Trade ; it maintains liaison 
with the Federation of British Industries and other 
allied trade associations. The Finance Committee 
deals with subscriptions, grants, etc. 

The Council is thus made the authoritative body 
to consider, discuss and negotiate on any problem 
of interest to the industry as a whole, while the 
sectional committees are able to deal with domestic 
matters within their own specific interests and to 
present any matters of broader interest to the main 
body as represented by the Council. With such 
an organisation, it should be possible to voice a 
sufficiently authoritative opinion to confer with or 
advise the appropriate Government departments 
who will be largely responsible for suggesting the 
necessary post-war legislation that must have so 
great a bearing on the successful maintenance of 
the industry. Bearing in mind Great Britain’s fore- 
most position in the world’s industrial, maritime, 
aeronautical and military fields, it is readily apparent 
that the scientific instrument industry is essential to 
the nation’s well-being, and is a major national asset 
which must not be merely preserved but also fostered 
and developed by all practicable means. 


INTERFERENCE FIT 
FATIGUE. 


On page 501 of this issue, Mr. G. W. C. Hirst, of the 
New South Wales Government Railways, examines 
mathematically the development of fatigue cracks in 
axles or shafts to which a wheel or other component 
if fixed by pressing or shrink fitting. Being a railway 
engineer, Mr. Hirst has had this problem forced upon 
his attention by the typical example of the press- 
fitted railway-coach wheel-axle assembly, where 
transverse fatigue of the axle just withim the wheel 
hub at the inner end is perhaps the commonest, cer- 
tainly the most elusive, of the causes underlying 
fracture in the relatively minute proportion of rail- 
way axles that fail in service. Press-fitted crank pins 
and built-up cranks are similarly liable to failure ; 
and, as Mr. Hirst points out, the general problem 
occurs frequently throughout mechanical engineer- 
ing. Despite elaborate research, this type of failure 
remains far from completely understood, but engi- 
neers who have studied all the available technology 
on the subject may be disappointed to find that the 
article is little more than an abridgement of an earlier 
paper, by the same author, which appeared over six 
years ago in the Journal of the Institution of Engin- 
eers, Australia, and that the recapitulation does noth- 
ing to strengthen several weak points in the original 
of which the author then seemed to be aware. In 
one or two respects, indeed, notably the quantita- 
tive interpretation of Peterson and Wahl’s photo- 
elastic picture, a certain obscurity in the early paper 
is actually enhanced, either by differences in the 
numerical values deduced for stresses or by the 
omission of explanatory matter from the now 
abbreviated text. While such matters of detail 
affect the degree to which Mr. Hirst’s analysis may 
appear to be proven, however, they do not affect 
his main thesis, and the difficulty of communicating 
quickly with Australia decided us to print the article 
virtually as received in view of its general interest. 

It amounts, briefly, to a mathematical demonstra- 
tion that when two members—typically a wheel hub 
and its axle—have been assembled by an interfer- 
ence fit, the surface of the axle just outside the hub 
suffers a static tensile stress equal to slightly less 
than half the average intensity of radial pressure 
over the fit. Inside the fit the surface stress in the 
axle is compressive, of intensity slightly more than 
half the radial pressure at the end, and diminishing 
towards the centre of the fit. The tensile stress is 
the important one. It raises the mean value of the 
stress cycle to which the axle is subject as it rolls 
under load, and thereby reduces the fatigue resist- 
ance of the steel locally to an extent which may lead 
to a transverse flaw. By an extension of the same 
argument, the steady compressive stress just within 
the fit ought to strengthen the axle in that region 
when cyclic rotating-bending is superimposed. 

A point which will immediately occur to engineers 
with experience of interference fit fatigue is that the 
typical situation of the flaw is a little way inside the 
end of the hub or other external component. An 
explanation that will sometimes suffice is that the 
inner end of the external member tends to become 
slightly bell-mouthed by repeated straining and 
abrasion in service, and that the end of the effective 
fit, coinciding with the section where radial pressure 
is discontinued, moves inwards. Thus the actual 
situation of the fatigue flaw is not inconsistent with a 
region of tensile stress, and fact is apparently recon- 
ciled with theory. There must be an important 
proportion of cases, however, in which the increased 
diameter of the hub at the end of the fit, comprised 
partly of permanent set and partly of service bell- 
mouthing, is less than the original interference 
allowance. In such cases some radial pressure must 
persist right up to the geometrical end of the mating 
contact, and the situation of a flaw inside the fit is 
not explained by external tension. 7 

A further observation bearing on this same 
aspect of the problem is that fatigue flaws in wheel- 
axle assemblies commonly occur near the outer 
edge of the band of fretting-corrosion which may 
extend within the fit to a width of the order of an 
inch. Fretting corrosion is very typically present 
at the inner end of a press-fit after a considerable 





service life, and the impression gained from visual 





examination is that the fretting is most marked 
near the end of the fit and diminishes in severity 
towards the centre. It seems not unreasonable 
to believe that the inner edge of the fretting band 
marks a critical line separating two regions of 
differing radial pressure; and that, by the hypo- 
thesis of fatigue failure promoted by tensile stress 
associated with radial pressure, the flaw might be 
expected to occur rather towards the inner edge of 
the fretted band than otherwise. To this argument 
it may be objected, not without force, that the 
width of the fretting-corrosion band is probably 
much smaller when the fatigue flaw is initiated than 
it is by the time the flaw has grown to considerable 
size; and that a redistribution of stress assumes 
control at a very early stage in a fatigue failure. 

In the absence of more precise knowledge regard- 
ing the interactions among the several factors that 
are simultaneously operative in an interference fit, 
no very certain conclusion can be drawn regarding 
the relation between fretting corrosion and radial 
pressure. The not unusual situation of the origin 
of a flaw in a severely fretted region, however, 
prompts the suggestion that, when the fretting 
corrosion is so intense and protracted as to damage 
the surface of the male mating member, a condition 
conducive to the initiation of fatigue is established. 
Even this suggestion cannot be advanced without 
reservation, since some degree of fretting corrosion 
has been shown to produce a measurable degree of 
smoothing upon a surface originally machined to a 
good finish. It is significant that such smoothing 
does not appear to penetrate as deeply as the worst 
machining scratches. Moreover, there is positive 
experimental evidence that fretting-corrosion can 
reduce the rotating-bending fatigue strength of 
steel. Hence, since the characteristic situation of 
a flaw, just within the fit, is consistent with the 
situation of the severest fretting-corrosion, there can 
be little doubt of a close connection between the two. 

Another feature which may be associated with 
the typical situation of an interference-fit fatigue 
flaw appears in the graphical analysis of the photo- 
elastic picture illustrating Mr. Hirst’s article, where 
it will be remarked that the difference between the 
principal stresses on the tension side of the model 
shaft attains a maximum value a little way inside 
the hub. The loading conditions imposed upon the 
photo-elastic model differ from those of the essential 
mathematical theory, inasmuch as the former com- 
prise bending of the axle simultaneously with 
radial pressure due to the fit. The fact that such 
bending must modify the conditions of stress near 
the end of the fit, both on the tension and on the 
compression sides, while at the same time con- 
stituting the primary agent leading to fatigue, must 
evidently be taken fully into account in any com- 
pletely satisfactory analysis. The difficulties of so 
doing are admittedly formidable, since the relaxa- 
tion of radial pressure on the tension side of the 
axle must vary with the elastic characteristics of 
the fitted parts as well as with the applied bending 
moment. An almost equally troublesome un- 
certainty concerns the axial distribution of radial 
pressure along the fit. It is not easy to decide 
how nearly the assumption of uniform distribution 
approximates to the truth; yet the consequences 
of a false hypothesis may be critical since the 
assumption of a radial pressure which varies linearly 
from zero at the ends of the fit to a maximum at the 
centre leads to the result that the surface stress in 
the axle at the end of the fit is compressive, thus, in 
the sense, diminishing the tendency to fatigue failure 

If, in these and other directions, it is possible to 
criticise a necessarily simplified analysis of a very 
complex problem, the justification for so doing lies, 
not in the endeavour to invalidate the theory, but 
rather in qualifying the degree of importance which 
its author attaches to it. The theory establishes 
the existence of stress, associated with the end of 
the fit, as a factor capable, under certain conditions, 
of contributing potentially to fatigue failure. 
Equally certainly there are other contributory 
factors with which its effects must be combined and 
reconciled. The theory will lose none of its real 
value by being viewed in correct perspective. In- 
deed, when so regarded it may serve to explain more 
features of the interference fit problem than it has 





yet been called upon to do. 
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NOTES, 


Tre INSTITUTION OF MECHANICAL 


A GENERAL meeting of the Institution of Mechanical 
Engineers was held in London on Friday, Decem- 
ber 17, for the reading and discussion of a symposium 
of papers on quality control. The chair was occu- 
pied by the President, Professor F. C. Lea, D.Sc., 
Wh.Sc. Of the three papers presented, the first, 
entitled “ Inspection Efficiency,” was by Mr. J. C. 
Edwards, B.A., and Mr. W. A. Bennett. It dealt 
with the effect of the adoption of the principles of 
time and motion study in the planning of flow of 
work through inspection, and in the design of gaug- 
ing fixtures and the arrangement of gauges. The 
careful selection and organisation of personnel was 
stressed and the argument of the paper was sup- 
ported by the citation of actual results in improved 
efficiency that has been achieved in a particular works 
by following the methods described. The second 
paper was by Mr. Norman R. Neal, and was entitled 
“The Application of Statistical Methods to the 
Control of Industrial Costs.”" The system described 
in the paper is, in essence, thé setting of standard 
times and, therefore, standard costs, for all jobs and 
for the elements making up a job. Percentage 
divergencies from the standards are recorded on 
charts on which control curves, plotted from previous 
results, are inserted. Departures from the control 
line indicate the need for investigation of their cause. 
The process of assembling the charts of separate 
elements of a job was described in detail, the final 
chart yielding a cost index, or percentage divergence 
from standard, which enables the latest actual cost 
of a complete product at a particular moment to be 
determined directly. The third paper, entitled 
“Sampling Schemes for Qualitative Inspection,”’ 
and presented by Mr. A. W. Swan, B.A.Sc., discussed 
the industrial and theoretical factors affecting the 
choice of a sampling scheme for qualitative inspec- 
tion, particularly from the point of view of balancing 
the risk of rejecting good material and the risk of 
passing bad material. 


ENGINEERS. 


Tue Output or CoaL. 


‘The Ministry of Fuel and Power announce that 
the output of saleable coal, for the four weeks ended 
November 27, averaged 3,815,000 tons a week, 
which compares with 3,908,000 tons as the average 
of the preceding four weeks, and is, with one excep- 
tion, the lowest average recorded, since the insti- 
tution of the output bonus scheme, in any four-weeks 
period not containing a public holiday. As is usual, 
the total of 3,815,000 tons does not include the coal 
obtained from opencast workings, the production 
of which averaged 107,400 tons a week during the 
same period; this also represents a considerable 
drop in output, as the previous average was 126,500 
tons weekly. Only two districts, and about 13,600 
men, qualified for the output bonus, these being 
Leicestershire, which obtains 1s. 6d. a shift for an 
output equivalent to 106-3 per cent. of the “ stan- 
dard ”’ figure ; and South Derbyshire, awarded 3d. 
a shift for an average of 101-9 per cent. of the 
standard. The standard tonnage figure for Somerset- 
shire is under review, and therefore the percentage 
reported from that district is not recorded; the 
same applies to the Kent coalfield. In only four 
other districts, of the 22 for which percentages are 
quoted, did the output exceed 95 per cent. of the 
standard, these being Nottinghamshire (96-8 per 
cent.), North Staffordshire (96-0 per cent.), Shrop- 
shire (97-1 per cent.) and Warwickshire (97-7 per 
cent.). The lowest was the 86-5 per cent. of the 
Lancashire and Cheshire districts. It remains now 
to see whether the steps taken by the Minister of 
Labour to recruit additional labour for the mines, 
and those now being considered by the Minister of 
Fuel and Power to modify the present organisation 
and control of the industry, will have the effect of 
increasing output by the several millions of tons 
annually that will be required to ensure that the 
supplies are adequate to all predictable needs. 
Lieut.-Colonel C. G. Lancaster, the Member for 
Fylde, Lancashire, speaking in the House of Com- 
mons on December 17, estimated that the addi- 
tional output to be e as a result of Mr. 


the mines, as an alternative to military service, 
would be about 7,000,000 tons during 1944 and 
about 20,000,000 tons in the following year. This 
figure, he emphasised, did not take into account 
the normal wastage in the industry. On the same 
day, reference was made in the House to shortages 
of coal wagons at the pits, and Mr. P. J. Noel-Baker, 
Joint Parliamentary Secretary to the Ministry of 
War Transport, outlined some of the steps taken 
to combat this shortage. It is evident, however, 
that difficulties of this kind, coupled with the some- 
what serious, though transient, effects of the present 
influenza epidemic, are likely to prevent any imme- 
diate improvement in the fuel position, and that 
every possible economy will have to be practised 
to tide over the winter. 


Tue Institution OF ELEcrricaL ENGINEERS 
BENEVOLENT Funp. 

It is at times difficult to discriminate among the 
numerous appeals for assistance to charities with 
which one is faced, but it seems not only reasonable, 
but almost a duty, to give a preference to those 
which are directly connected with one’s professional 
interests. All the great engineering institutions 
have benevolent funds devoted to the succour of 
members, or their dependants, who have fallen on 
evil times and it is a pleasure to support the appeal 
which has been made by Sir Stanley Angwin, the 
President, for the fund maintained by the Institution 
of Electrical Engineers. The membership of this 
body is the largest of the great British engineering 
institutions, the total on the roll on September 30, 
1943, amounting to 23,002, but of these only 8,573 
are subscribers to the Benevolent Fund. There is 
no reason to suppose that the proportion of sup- 
porters represented by these figures is materially 
different from that of other engineering bodies ; it 
is definitely better than some. Nevertheless, it is 
not to the credit of a majority of those who share in 
the activities of the Institution. If the number of 
subscribers could be doubled, at the present average 
of subscription per member, the Committee adminis- 
tering the fund would experience no embarrassment 
in disposing of its extra income on deserving cases. 
The present average subscription per member of the 
Institution is 4s. 5d., so that no serious financial 
call is made on those who still remain outside the 
fund. Larger subscriptions are naturally welcomed, 
but the Committee would be very satisfied if it could 
obtain an extra 8,000 contributions at the average 
rate. Large subscriptions are apt to exhibit con- 
siderable variation in different years, and a stable 
and regular income is more likely to be assured by a 
large number of members each contributing a 
moderate sum. Since the inception of this fund, 
there have always been more deserving claims than 
it could meet. 


Tue Junior IystiruTion OF ENGINEERS. 


The inaugural meeting of the 1943-4 session of 
the Junior Institution of Engineers was held on 
Saturday, December 18, at the Institution’s rooms, 
39, Victoria-street, London, 8.W.1, when the out- 
going President, Sir David Milne Watson, Bt., 
inducted his successor, Sir Maurice Denny, Bt., 
C.B.E., who then delivered his presidential address. 
Before inducting Sir Maurice Denny, Sir David 











presented the awards for papers delivered during 
the preceding session ; a list of the recipients was 
given in our issue of October 8, on page 297, ante. 
Sir Maurice Denny, in his address, recalled that his 
father, the late Sir Archibald Denny, had been 
president in 1895, being the eleventh on the presi- 
dential roll; he (Sir Maurice) was the 56th, and 
took pride in the fact that he was the first son to 
follow his father in that office. During the period 
of less than half a century, spanned by this family 
connection, immense changes had taken place in 
man’s relatiosn to man and to Nature. In these 
developments, the engineer had played, and was 
still playing,a notable part. The miracle of yester- 
day was the commonplace of to-day ; but the engi- 
neer would not delude himself that his contributions 
to comfortable living, to the avoidance of waste, 
to speed in communication, and to the wider enjoy- 
ment of the material good things of life, were in 
themselves the whole or even the greater part of 
civilisation. It could be argued, and had been 


and his moral stature, had advanced little, if at all, 
through the ages; but such criticism, directed 
against the scientist and the engineer, was shallow 
and would be futile. The engineer would never be 
deterred by the knowledge that the fruits of his 
mind might be abused; .the problem was to con- 
vince all peoples that, in the long run, such abuse 
did not bring the greatest good to the greatest 
number. Sir Maurice then passed to a review of the 
developments that had taken place in marine 
engineering since his father’s presidency. The 
previous peak power of reciprocating engines had 
been multiplied five-fold by the turbine, in con- 
junction with water-tube boilers and oil fuel; the 
fuel rate for steam plant had been nearly halved ; 
the weight per horse-power had been more than 
halved for outputs of 15,000 shaft horse-power or 
more ; and the fuel heat-content required, per unit 
of power developed, might be only a quarter of the 
earlier figure. Now there had come the competi- 
tion of the aircraft, which, though it had nothing 
to sell but speed, was overwhelmingly superior 
in that respect. ‘An aircraft engine,” declared 
Sir Maurice, “‘ is a beautiful thing, and perhaps the 
highest expression of man’s engineering ability.” 


Crarr TRAINING IN ELECTRICAL ENGINEERING. 


To the number of electrical-engineering firms 
whose systems for apprentice training have been 
referred to in these columns we may now add two 
more, namely, Messrs. Crompton Parkinson, Limited, 
Chelmsford, and Messrs. Johnson and Phillips, 
Limited, Charlton, London; though it should be 
made clear that neither firm is a newcomer to this 
form of industrial investment, both having made it 
a practice for a number of years to encourage their 
apprentices to take full advantage of the facilities 
for technical education available in their respective 
neighbourhoods. The Crompton Parkinson scheme, 
outlined in a pamphlet entitled Occupational Train- 
ing for Engineering Production, covers works training 
in more than 70 possible occupations ; educational 
training in special classes conducted jointly by the 
company and the authorities of the Mid-Essex 
Technical College; and the provision of various 
recreational and works amenities, the full use and 
enjoyment of which is, perhaps, equally as potent a 
factor in character-building as bookwork in college 
or craft training in the works. The scheme caters 
for boys from the age of 14; though, of course, in 
the near future, they will not enter the works until 
they are 15 years old. Until they reach 16, their 
instructional course is of a general character, but at 
that age they are expected to show a preference for 
some particular occupation and to specialise to some 
extent. For those who have the aptitude, technical 
training is available which will carry them through 
to graduateship of the Institution of Mechanical or 
of Electrical Engineers or both, according to their 
experience and capacity. The Johnson and Phillips 
scheme, also the subject of an explanatory booklet, 
to be obtained from the firm’s Education Officer, is 
on broadly similar lines, and is a development of the 
scheme of trade apprenticeship which has been in 
operation at Charlton for several years. It is open 
to all employees of the company, between the ages 
of 14 and 18, and does not require the payment of 
any fees or the signing of apprenticeship indentures. 
Junior trade apprentices, aged 14 to 17/18 years 
inclusive, attend part-time day classes at the 
Woolwich day continuation school. Senior trade 
apprentices, aged 17 to 21 years, attend Woolwich 
Polytechnic for one whole day a week and take the 
Ordinary National Certificate course in either elec- 
trical or mechanical engineering. ‘‘ Engineering 
apprentices,” as the scheme terms them, a grade 
consisting of those who have shown outstanding 
ability in the earlier grades, are given special facili- 
ties to take a “sandwich” course at Woolwich 
Polytechnic, lasting from two to three years and 
leading to a B.Sc. degree in Engineering. 





THe INSTITUTION OF MECHANICAL ENGINEERS. 
ERRATUM.—We regret that, owing to a confusion of the 
notes on two separate meetings of the Institution of 
Mechanical Engineers, we stated, on page 493, anfe, that 
the President, Professor F. C. Lea, D.Sc., presided at the 
extra general meeting held in London on December 10. 
Actually, the chair was taken by Major W. (Gregson, 








Bevin’s ballot method of selecting young men for 





affirmed, that the pure mental capacity of man, 





M.Sc. (vice-president). 
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LETTERS TO THE EDITOR. 


COUNTER-PRESSURE BRAKE 
TESTING OF LOCOMOTIVES. 


To tae Eprror or ENGINEERING. 


Smr,—The letter published in your issue of 
September 24, page 255, under the above heading, 
calls for a reply, as Mr. Cattanes makes a number of 
incorrect statements. As he has never seen the 
L.N.E.R. indicator, and full details have not been 
made known to him, he is hardly in a position to 
comment on the apparatus as he has done. 

The L.N.E.R. indicator, for instance, had pro- 
gressed to the state described in Mr. Robson’s paper 
by the autumn of 1939, not 1943, which reduces the 
time from its inception to one third of the period 
implied by Mr. Cattanes. It is a fact, ascertainable 
by anyone on examination, that the L.N.E.R. 
indicator differs both electrically and mechanically 
from the Cossor instrument, while only those who 
have actually tried both for indicating locomotives 
in service can judge whether or not the changes 
made have been improvements. 

Mr. Cattanes’ insinuation of some sort of plagiar- 
ism on the part of the L.N.E.R. staff is not justified, 
a8 no claim was made in Mr. Robson’s paper to any 
part of the indicator that originated with Mr. Cat- 
tanes’ firm, and acknowledgment was made to 
them. The amplifying circuit used was disclosed 
by a circuit diagram sold with the apparatus, not 
“* obtained by examining the original apparatus when 
it was loaned.” No originality was claimed by Mr. 
Robson, but actually all those changes which turned 
failure into success did originate from him. 

My contradiction, as far as locomotive indicators 
are concerned up to the present, of Mr. Cattanes’ 
assertion that the condenser-type pick-up is pre- 
ferred, does not justify his imputation of reaching a 
hasty conclusion as to the relative merits of resist- 
ance and condenser pick-ups. 

The defect of element instability was fully realised 
after the trial of the original elements, stated to 
“maintain constancy of calibration,” but, though 
detrimental, this was not fatal to requirements. 
Regular calibration of the indicators is very simply 
done and is a normal precaution. Light-spring dia- 
grams were not required for the work to be done and 
the “ obsolete ” circuit performed its function ade- 
quately. As the work of the L.N.E.R. staff was 
limited to the adaptation of an existing indicator to 
locomotive requirements, their achievement cannot 
serve as an example of the failure of the motive- 
power engineer to develop a new type of indicator. 
Mr. Robson has never made the suggestion, attri- 
buted to him, that he could develop a better piece 
of electronic apparatus than an electronic engineer. 
He did not even claim, though he has shown, the 
ability to apply an electronic device to locomotive 
indicating with greater success than any electronic 
engineer. It should be noted that, where locomotive 
engineers have been constrained to adapt electronic 
indicators to their needs, they have wisely left the 
purely electronic parts, such as the cathode-ray tube, 
with its circuits, and the amplifying circuits, to those 
with a knowledge of electronics, have not been above 
consulting them and electrical engineers in the 
design of pick-ups, power-supply systems, etc., and 
have, in consequence, achieved better results than 
the electronic engineers alone. I would commend 
to Mr. Cattanes’ attention the adaptation to loco- 
motive indicating of the piezo-electric stress re- 
corders developed by M. Mauzin, an engineer of the 
former P.O.-Midi Railway. 

Mr. Cattanes’ mention of unspecified electronic 
equipment in use under war conditions is hardly 
relevant to the supply of indicators, or similar instru- 
mente, in 1937-38. It would be strange indeed if 
electronic equipment had not made great advances 
under the stimulus of war. If the progress made 
results in the supply of more robust electronic indica- 
tors, stress or strain recorders, etc., I shall welcome 
such instruments when I am able to return to my 
normal work. 

Mr. Cattanes suggests that each man should keep 


interpret non-electronic phenomena. It seems 
better to me that there should be some degree of 
overlap, so that there will be no line of cleavage at 
which failure may be expected. In the case of an 
indicator, it is plain that the actual pick-up device 
is in such close relation to the engine that the 
mechanical engineer should have a considerable 
share in its design and ought, in consequence, to 
have at least a working knowledge of the amplifier : 
conversely, the electronic engineer should have at 
least a working knowledge of engines and machinery. 
Each should be ready to benefit from the experience 
of the other. In my opinion, it is because electronic 
engineers have been ignorant of the working condi- 
tions of the machinery to which their gear is to be 
applied that they have met with less success than 
they expected in this class of work. 
Yours faithfully, 
D. R. Carine. 
Greenock, 
November 6, 1943 





To tHe Eprror or ENGINEERING. 


Sm,—Mr. Carling’s letter does not affect the 
principles originally raised and therefore I do not 
consider a reply necessary. I may state that I 
do not altogether disagree with all the secondary 
issues mentioned by Mr. Carling, but these involve 
controversial matters which are not relevant to 
the issue or of interest to the readers of your Journal. 

Yours faithfully, 
E. CaTTANEs. 
A. C. Cogsor, Limited, 
Highbury Grove, 
London, N.5. 

December 15, 1943. 

[We submitted a proof of Mr. Carling’s letter to 
Mr. Cattanes for his comments, and his reply, 
printed above, must conclude this correspondence. 
—Ep. E.] 





BRITISH TRADE WITH SOUTH 
AMERICA. 


To THe Eprror or ENGINEERING. 


Smr,—Your correspondent, Mr. Unwin, in the 
letter printed on page 474, ante, touches upon a point 
which does not appear to be sufficiently appreciated 
by the “ business-getting ”’ section of the engineering 
industry in this country, namely, the paramount 
importance of supplying the foreign markets with 
the exact goods they require. My father traded in 
all kinds of machinery in Sao Paulo, Brazil, for over 
30 years, and acted as agent for many well-known 
British firms. He constantly complained of the 
great difficulty of obtaining British machinery of a 
type and at a price suited to the huge potential 
market ; but even more frequently did he urge, both 
publicly and privately, the crying need for cata- 
logues and other literature to be printed in the 
language of the country, idiomatically translated, 
with dimensions in metric sizes and the prices 
expressed in the local currency. In this connec- 
tion, it is pertinent to remark that the Brazilian, 
who speaks Portuguese, does not like receiving 
Spanish literature ; and that Brazil, with an area 
exceeding 3} million square miles, occupies 47 per 
cent. of the land area of South America, and has a 
population of 43} million or over 47 per cent. of that 
of the South American continent. The value of our 
manufactured goods exported to Brazil in 1939 was 
about 645,0001., whereas the Argentine (with an 
area and population each one third of those of 
Brazil) absorbed over 2,500,0001. worth. 

I suggest that the wide disparity between these 
figures is due largely to lack of the right type of 
publicity in Brazil, and an entirely mistaken view 
that the Spanish language “ will do” for the whole 
of South America, as well as to a lack of adaptation 
to the market requirements. 

Yours faithfully, 
E. C. Ian Macponap, B.Sc., 
A.M.I1.E.E. 
Carliol House, 





to his own job, but the jobs often overlap, and do so 
when an electronic device is applied to machinery to 


Newcastle-upon-Tyne, 1. 
December 14, 1943. 





THE SIMPLE TRUSSED BEAM. 
To THe Eprror or ENGINEERING. 


Srr,—I have to thank Messrs. K. Hajnal-Kényi 
and F. M. Bowen for their letters. Probably the 
best way to show the variation in bending moment 
over the beam (and one which does not involve the 
use of Characteristic Points), is to consider the beam 
as supported at its ends on a span of 20 ft. and 
carrying: (i) a uniformly distributed load of 0-4 
ton per foot acting downwards over the whole 
span; and (ii) a concentrated load of R = 4-07 
tons acting upwards at the centre C. Load (i) gives 


wi 
a parabola, with M, = — i —20-0 tons-ft., 
wi 
and load (ii) gives a triangle, with M, = —= 
_—x2 = 20-35 tons-ft. Then actual M, = 
20-35 — 20-0 = 0-35 tons-ft. The B.M. diagram 
will be as in Fig. 1, which is not to scale. Now 


M, = SE XIC R, = 1-965 tons. 
The position and amount of the maximum B.M. 
can then be found as before. 

Care must be taken not to go wrong with the 
signs when finding R,. The rule is that bending 


~10 R,, «. 





(6:99) 
causing convexity upwards is positive, and bending 


causing convexity downwards is negative. If we 
imagine the beam cut, say, at C, and the end C 
fixed in a wall, with the portion AC cantilevered 
out, as in Fig. 2, it will be seen that the uniformly 
distributed load tends to cause convexity upwards, 
and R, to cause convexity downwards. Alter- 
natively, the method of finding R, suggested by 
Mr. Hajnal-Kényi, viz., R, = (wall reaction — 
vertical component of force in tie), may be used. . 
I agree with Mr. Bowen that the approximate 
solution gives sufficiently accurate results for the 
case of the trussed beam under a uniformly distri- 
buted load, but I must point out that such a 
solution may prove dangerous when applied, by an 
inexperienced man, to other cases of loading. Thus, 
if instead of a uniformly distributed load of 0-4 
ton per foot over the whole span we had a load 
of 4 tons concentrated at C, the deflection, when the 
we =3-5117 in. As be- 
48 El 
fore this is equal to 1-0779 R. .-. R = 3-258 tons. 
Thrust in beam = 2-5 xX 3-258 = 8-145 tons, 
8°145 x 2,240 _ 995 Ib. per 
9x9 

square inch. Considering the beam as supported 
at its end, with 4 tons acting downwards at C, 
R = 3-258 tons acting upwards at C, we find 
M, = 3-71 ton-ins., and stress due to bending = 
3-71 x 12 x 2,240 





strut is removed, = 


and direct stress = 





121-6 = 821 Ib. per square inch. 
Then maximum stress = 225 + 821 = 1,046 lb. per 
square inch. 


The approximate solution, assuming a pin joint 
at C, would give the same value of the thrust in 
the beam, i.ec., 10 tons. But the inexperienced 
designer might have difficulty in visualising the 
fact that the beam is subject to a bending moment, 
not allow for it, and conclude that the stress in the 
10 x 2,240 


9x9 
inch. Using a strut formula, 


1,200 (a al a)’ where | = 190 in. and d= 9in., he 


might believe the beam was more than strong 
enough. Worse still, he might be tempted to 
reduce the section, with disastrous consequences. 
Yours faithfully, 
J. J. O'Donovan. 
17, Ashridge-crescent, S.E.18. 
December 2, 1943. 


beam was only = 277 lb. per square 


such as f = 
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THE HISTORY OF THE 
SMALL STEELMAKING 
CONVERTER. 


By E. C. Picorr. 


THe year 1856 marks the opening of an entirely 
new era in the engineering industry. Prior to this 
date, the principal ferrous materials available to 
the constructional engineer were cast iron and 
wrought iron, any hardness in the former being 
inseparable from distinct brittleness, while the 
advantageous shock-resistance of the latter was 
largely outweighed by its comparative softness. 
The dream of a metal ing a combination of 
strength and ductility had yet to be realised, and 
means for producing such a material cheaply and 
in quantity was the formidable problem to which 
Sir Henry Bessemer (1813-1898) set himself. 
Realising that methods for refining pig iron by 
means of iron oxide, in the form of ore or mill- . 
were based on reactions between the oxygen present 
in these materials and the impurities in the metal, 
Bessemer conceived the exceedingly ambitious idea 
of utilising the oxygen of the atmosphere for the 
purpose. His classical experiments on the removal, 
by oxidation, of these pig-iron impurities, employing 
a blast of air projected through the molten metal, 
were carried out during the period 1850-56. Similar 
and concurrent attempts made by William Kelly 
in the United States never reached a commercial 
stage of development. Bessemer’s atmospheric- 
oxidation principle has diverged, in the course of 
time, into two main branches of industry, together 
responsible for a considerable proportion of the 
present-day steel output. The first of these, per- 
fected by Bessemer himself, concerns vessels having 
a capacity of up to 25 tons; the other relates to the 
“ miniature” converter, which is usually of about 
2-tons capacity and is extensively employed in the 
steel industry, both in this country and abroad. 
In tracing its development, one is led back in the 
first instance, naturally, to Bessemer’s own investi- 
gations, of which it is proposed to give a concise 
survey. 

In his initial experiments. he used a coke- 
fired 40-Ib. crucible, the air supply being forced 
down a clay tube reaching almost to the bottom of 
the metal charge. Soon it was realised that the 
external source of heat could be dispensed with, 
the reactions serving in themselves to maintain the 
metal in the molten state. A cupola-like furnace 
was then erected at St. Pancras, and at the Chel- 
tenham meeting of the British Association in 1856 
he was able to announce his great invention, which 
was granted patents in the same year. It is not 
surprising that a wave of excitement swept the 
world. Almost immediately, a sum of a quarter 
of a million dollars was offered for the English 
patents alone, and within a month the sum of 
28,0001. had been paid merely for licences to operate 
the process in Great Britain. From the fixed 
furnace at St. Pancras, which had to be abandoned 
because of excessive wear of the firebrick lining 
above the tuyeres, Bessemer proceeded to evolve 
the present pear-shaped type, mounted on trunnions 
and having the air inlet at the base. In 1857, he 
patented a fixed forerunner of this type, afterwards 
introducing worm-gearing to give rotation to the 
vessel. It was at Sheffield, in 1858, that the first 
converter of the present type was constructed and 
two years later Bessemer erected an entire melting 
plant there, in order further to develop the process. 

Hitherto, the lower section of the converter, 
embodying the tuyeres, had been permanently 
fixed, any refitting of the tuyeres, which had but 
a short life, proving a tedious matter. In 1862, 
Bessemer was led to consider varying the angle of 
the blast, arranging, for instance, for horizontal 
blowing at several positions below and above the 
surface; at a later date, this departure was to 
have an important bearing on the evolution of the 
small converter. It soon occurred to him, however, 
that if the bottom were made detachable, the 
tuyere-replacing difficulties would be surmounted 
and, in 1863, he patented such a device, reverting 
once and for all to bottom-blowing. In 1870, a 


A. L. Halley, after which it proved a comparatively 
simple matter to replace this section after from 
20 to 30 blows. 

When attempts were made to use a typical 
British pig iron, rich in phosphorus and of low 
manganese content, in place of the low-phosphorus, 
high-manganese Swedish iron previously employed, 
extremely disappointing metal was produced, the 
resulting ingots being full of blow-holes and entirely 
unforgeable. It had been noticed by Robert 
Mushet, in 1856, that manganese had a very bene- 
ficial influence on steel and a suggestion of his that 
the blown British metal should be treated with 
spiegeleisen was effective in solving these difficulties 
completely, thus greatly enhancing the value of 
Bessemer’s process. Unwittingly, the use of spiegel- 
eisen, which contains some 5 per cent. of carbon, 
served to produce carbon steel of superior engineering 
qualities, instead of merely purified iron. The 
product was still in need of improvement, having a 
high content both of phosphorus and nitrogen, and, 
eventually, it was established that pig-irons con- 
taining more than 0-10 per cent. of phosphorus were 
entirely unsuitable for the process, a brittle product 
being obtained. In 1878, however, Thomas and 
Gilchrist introduced their alternative lining for use 
with phosphoric irons; this consisted of dolomite 
which effected the removal of the phosphorus from 
these irons. 

Within a few years the converter came to be 
widely adopted throughout the world, the molten 
metal charge being obtained, in most cases, direct 
from blast furnaces. The strength and ductility of 
the steel, coupled with its cheap production, led to 
large-scale purchases by the railway companies for 
rails and tyres. It was found that more than 20 tons 
of low-carbon steel could be produced in 30 minutes 
from a single converter. Little competition arose 
from crucible steel, which, apart from having too 
high a carbon content for structural purposes, was 
much too experisive. The subsequent development 
of the open-hearth process, however, had a markedly 
restrictive effect. In 1890, acid Bessemer steel 
accounted for 45 per cent. of the total British output; 
within the following ten years the output of acid 
open-hearth steel rose from one and a half million 
to three million tons, and at the present time the 
British output of acid Bessemer steel ingots amounts 
to only two per cent. of the total. 

Although the rotating converter with side tuyeres 
had been patented in 1862, the fixed type continued 
to be used in Sweden for many years. The first 
furnace devised for small charges was erected at 
Avesta and consisted of a small shaft with side 
tuyeres, the Swedish pig used favouring rapid decar- 
burisation. The blast had to be maintained during 
charging and tapping to prevent the metal from 
reaching the tuyere box, and attempts were made 
here, in America, and on the Continent to overcome 
this difficulty. Most of the practical methods of 
blowing were patented by Bessemer in the early 
stages of his process, but attempts to develop the 
performance of small converters eventually led to 
definite modifications in their design. The prin- 
cipal difficulty lay in retaining sufficient heat in 
the vessel during blowing. Wittndéfftt constructed 
a fixed vessel* with only four tuyeres, but these 
wore so rapidly that it had to be abandoned. It 
was followed in 1882 by the Clapp-Griffiths type,t 
which originated in South Wales and had six 
tuyeres, each fitted with a complicated valve for 
regulating the blast during tapping to prevent 
over-oxidation. When half the metal had been 
tapped the valves were opened and the blast cut 
off. Some 20 heats were blown per shift. An 
improved design, patented by Hattont in 1883, had 
a detachabie bottom to facilitate repairs and simpli- 
fied valves which were partially closed at the com- 
mencement of tapping. Two years later, Witherow, 
in Pittsburgh, patented a vessel similar to that of 
Clapp-Griffiths but having only a single valve, which 
was a definite improvement on the Hatton. In types 
introduced by Durfee and Laur, the outer end of the 





* See J. Hardisty, Journ. Iron and Steel Inst., vol. 29, 
page 651 (1886). 

+ See Journ. Iron and Steel Inst., vol. 20, page 197 
(1882) and vol. 23, page 705 (1883). 

t See Journ. Iron and Steel Inst., vol. 29, page 657 


tuyeres was higher than the surface of the molten 
bath of metal; the blast could be cut off during 
tapping, but the device proved unpopular. A Clapp- 
Griffiths vessel erected at the works of the Brook 
Iron Company in the United States was mounted on 
trunnions, which was an important development, as 
will be seen later. 

The erection of a Clapp-Griffiths converter in 
Paris led to a marked advance in the design of small 
converters, a distinct departure from the designs 
already described being made by Walrand and 
Delattre in 1884, at Stenay, Northern France. 
Hitherto, the tuyeres had been placed all round the 
circumference, either at the bottom or midway 
between the bottom and the metal level. In the 
Walrand-Delattre converter the tuyeres were placed 
within 3 in. or 4 in. of the surface of the charge and 
at one side only, and were inclined at an angle to 
give rotation to the bath. Moreover, the vessel, 
mounted on trunnions, could be tipped, thus per- 
mitting the blast to be cut off during charging and 
tapping. It had always been accepted that the 
nearer the tuyeres were to the surface, the greater 
would be the waste due to oxidation, but Walrand’s 
fusion losses proved to be no greater than the 16 per 
cent. that obtained in fixed converters. The air 
pressure was 4 lb. to 5 lb. per square inch and a blow 
lasted from 16 minutes to 18 minutes. The operation 
of this vessel was supervised by Robert, who made it 
successful ; in 1887, M. Cambier-Dupret installed 
two converters of the same type at his works in 
Marcenelle, the market being the colliery industry 
around Charleroi, Belgium. Early specifications 
were quite modest and a tensile strength of 26 tons 
to 28 tons per square inch, with an elongation, on 
2 in., of 12 per cent. to 13 per cent., were considered 
satisfactory. Carbonising was carried out with 
coke, leading to an abnormally high carbon content. 
The trunnion principle of the Walrand-Delattre con- 
verter sounded the death-knell of the fixed types of 
small converter and, since 1887, the rotating type 
has been used almost exclusively. 

In 1889, the Walrand-Delattre converter led to a 
process patented in Paris by Robert,* whose work 
brought the subject of the small converter into con- 
siderable prominence. The tuyere side was flattened 
and the tuyeres were placed even nearer the surface 
—about 1} in. from it—with the object of obtain- 
ing a spontaneous reaction, the oxidation products 
mixing immediately with the slag instead of passing 
through the body of metal. In other res 
Robert’s vessel had the features of the Walrand 
converter, the tuyeres still being inclined so as to 
give a rotary motion to the molten metal. After 
the Robert came the Tropenas, discussed below, and 
further Walrand converters, the most important of 
the latter being the Walrand-Legénisel.t Converters 
of a capacity of less than 5 tons were still far from 
being generally successful, owing to the fact that the 
small charge of metal chilled rapidly. In 1884, 
Legénisel had started experiments with small charges 
at his Paris foundry, and in 1891 he was joined by 
Walrand, who conceived the idea of maintaining a 
high temperature by adding ferro-silicon to the 
bath during the blow. In a furnace 52 in. in height 
and having an external diameter of 28 in. a charge 
was blown, from below, for 8 minutes to 12 minutes, 
5 per cent. of ferro-silicon (containing 10 per cent. 
of silicon) was introduced and the blowing con- 
tinued for a minute or two, the metal then being 
poured. This treatment rendered the miniature 
Bessemer process a practical success and, by 1896, 
there were nine Walrand-Legénisel converters in 
operation in France, Scotland, the United States, 
Westphalia, Russia and Spain. 

(To be continued.) 





ROYAL AERONAUTICAL SocrETy.—A special general 
meeting, under rules 100 and 101 of the Royal Aero- 
nautical Society, will be held at 3 p.m., on Saturday, 
February 5, in the offices of the Society, 4, Hamilton- 
place, London, W.1, to consider alterations and additions 
to the rules. 


* See The Iron Age, vol. 44. page 674 (1889); Echo des 
Mines vol. 21 page 737 (1896) ; and Journ. Iron and Steel 
Inst. vol. 36, page 324 (1890), vol. 48, page 517 (1895), 
vol. 60, page 480 (1901) and vol. 68, page 719 (1905). 

t See G. J. Snelus, Journ. Iron and Steel Inst., vol. 45, 
page 26 (1894) and H. L. Hollis, Trans. Amer. Inst. Min. 











much improved type of detachable bottom, having 
a far more satisfactory joint, was designed by 


(1886). 


Eng., vol. 26, page 134 (1896). 
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LABOUR NOTES. 

At a meeting in London, on Thursday last week, of 
the National Joint Negotiating Committee for the Coal 
Industry, there was failure to agree on the claim of the 
Mineworkers’ Federation of Great Britain for a mini- 
mum wage of 6/1. a week for underground workers and 
5l. 10s. a week for surface workers. The matter will 
now, therefore, go before the National Reference 
Tribunal. The Joint Negotiating Committee also 
decided to refer to the Tribunal the question of putting 
overtime rates on a national basis instead of a district 
basis. The coalowners have offered time and a third 
for overtime and time and a half for week-end work, 
the basis of the calculations to include war-time 
advances. They also agreed to investigate certain 
points on the subject of holidays with pay raised by 
the mineworkers’ representatives. It is expected that 
the decision of the Reference Tribunal on the wages 
question will be available before the special delegate 
conference of the Mineworkers’ Federation takes place 
on January 27. 


On the motion for the adjournment of the House of 
Commons on Friday last, several speakers dealt with 
the coal industry’s problem. In the course of his 
contribution to the debate, Mr. Bevin, Minister of 
Labour and National Service, said that the Govern- 
ment could not leave the industry in the post-war 
period in the position it was now. He could not say 
what would be the final solution, but he believed that 
it could not be left as it was and survive. So long as 
its conception stopped at the pit-head there could 
never be a broad idea of progress and promotion. The 
wage system limited the possibility of expansion and 
scientific development. He wanted the industry to 
develop its by-products. The Government were ready 
to examine anything that would give to it essential 
security and a proper standard of wages. It must 
be organised on the commercial, managerial, and 
scientific sides, so that it could expand and earn the 
income necessary to maintain its people in decent 
conditions. 


In the December issue of the organisation’s Record, 
Mr. Arthur Deakin, the acting general secretary of the 
Transport and General Workers’ Union, makes a strong 
appeal to members to resist the temptation to take part 
in unofficial strikes. “I know how you feel,” he says. 
“ T realise that after more than four years of war, many 
of you are feeling the physical and mental strain of the 
conditions under which you have to live, work and 
travel ; the overcrowded ’ buses and trains ; the housing 
conditions in the congested areas ; the depressing black- 
out; and the problems on the job. Against all these 
and many others, men and women are bound to have 
psychological reactions ; they are most easily agitated, 
tempers are difficult to control, judgments are not so 
well-balanced, and when a misunderstanding arises, the 
ery of “down tools ’ meets with a readier response than 
it would in normal times.” 


“Down Tools,” Mr. Deakin goes on to say, “is a 
fatal cry, harmful to the nation’s war effort and to the 
prestige of our great Movement. I urge you, despite 
all you are going through at this most severe testing 
time in your lives, to use the negotiating machinery 
which the Trade Union Movement has laboured so hard 
to build. It represents many years of struggle and 
sacrifice, embodying the very lives of the pioneers. It 





has been built for you. Use it. I would rather a 
thousand times see that machinery working overtime 
than that you should work a minute undertime.” 


Among many other matters discussed at a recent 
meeting, in Bombay, of the tripartite labour organisation 
in India was whether the institution of minimum wage- 
fixing machinery—trade boards, that is—was desirable, 
and, if so, what model should be followed, and in»what 
industries it would be appropriate to make astart. It 
was recalled that the question had been considered 
by the Royal Commission on Labour and various pro- 
vincial committees of inquiry, and it was also stated 
that one Government had at present under considera- 
tion a proposal to set up wage boards for agricultural 


labour. The workers’ representatives urged the early | 
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THE RATIONAL PREPARATION OF 
COAL.* 
By Dr. R. Lessrne. 
(Concluded from page 496.) 


THERE are two advantages of the highest importance 
in using dust-free coal components on mechanical 
stokers or in hand-fired boilers. The first is that the 
air passages in the fuel bed are kept unimpeded, so 
that short-circuiting is avoided and combustion can 
proceed more evenly. The other advantage lies in the 
avoidance of dust, raised from the fuel bed and en- 
trained by the combustion gases. Certain impurities, 
concentrated in the dust, are trapped at points where 
the gases begin to get cooled. These form, on reacting 
with the acidic compounds of the gases, those trouble- 
some deposits on superheaters, air heaters and induced 
draught fans. As these difficulties mainly arise in 
connection with stoker plants, the obvious remedy is 
to operate with dust-free coal. At present, most 
of the dust extracted in dedusting plants is mixed 
back into the “clean” coal. This practice must be 
| deprecated as running counter to the principle of 

subdivision into characteristic components, though 
| there may be some exceptions. The natural dust 

pneumatically extracted from raw coal is used for 
| pulverised fuel-fired boiler installations. The potential 
| annual output from British collieries is of the order of 
| 8,000,000 tons to 10,000,000 tons. For a large portion 
| of this tonnage a market is already existing and this 
| is steadily increasing. The high ash content of natural 
| dust might be reasonably adduced as an argument 
| against its use in this direction. Some of this ash 

cannot be eliminated from dust by any simple method, 
and it remains associated with the dust in whatever 
| plant it is fired. The problem will therefore be solved 
by designing pulverised fuel plant on two lines, one for 
| dealing with ground clean coal, and the other for 
| natural dust. 
| In preparation processes operated to separate charac- 
| teristic fractions instead of nondescript mixtures, all 
| material of a specific gravity higher than about 1-6 
will be rejected. Some of this will consist of intergrown 











Mr. Bevin went on to say that he hoped he would 
live to see the abolition of the idea at the back of the 
employers’ mind that he could get his way because of 
his power to use the economic whip. Such an idea was 


not good for the employer, nor did it get the right | 


kind of response from employees. The outcome of 
this war would demonstrate that everybody would 
have to alter their pre-1939 conceptions of the way in 
which man-power should be handled. 


A statement issued last week by the Council of the 
National Farmers’ Union was to the effect that the 
union regarded the prospect of reaching an amicable 
understanding with the Government on wages and 
prices as having definitely receded. Mr. Hudson, the 
Minister of Agriculture, it was stated, had not acceded 
to a request that he should try to persuade his colleagues 
to reconsider their decision on the adjustment of prices. 
It was estimated, the communication added, that 
farmers were faced with an additional 15,000,000/. in 
labour costs, and that price adjustments would only 
recoup them to the extent of some two or three million 
pounds. 


Addressing the Governing Body of the International | 


Labour Organisation—which met in London last week, 
chiefly for the purpose of arranging for an International 
Labour Conference early next year—Mr. Bevin, British 
Minister of Labour and National Service, said that, in 
his opinion, the essential need for the future was not a 
financial budget, but a human one. It was not impos- 
sible, he claimed, to deal with cycles of boom and 
depression if Governments had the facts before them 
in advance, just as they had had the financial facts in 
front of them hitherto. In other words, statistical 
forecasts must take the form of the right use of man- 
power, and not only of money. 


That might be difficult, Mr. Bevin admitted, in areas 
with peasant populations, but, he said, if the more 
highly developed countries did it, they would be bound 
to take into account what was happening among 
primary producers. Information would flow in from 
the ends of the earth, and Governments in possession 
of it should be able to shape their policy accordingly to 
help the backward and maintain stability amongst 
themselves. se Lae. 

Altogether 32 delegates attended the conference, and 
they were, as usual, accompanied by a large number 
of officials. The British Government’s representive 
was Sir Frederick Leggett, of the Ministry of Labour 
and National Service. British employers were repre- 
sented by Sir John Forbes Watson, of the British 
Employers’ Confederation, and British Labour by 
Mr. Joseph Hallsworth. Professor Goodrich, United 


institution of such machinery, while one of the em-| middlings of a fair calorific value, but most will be 
ployers’ representatives expressed the view that it was| shale and pyrites, the former being sometimes of a 
unnecessary and undesirable, having regard to the | carbonaceous character. This high-ash material im- 





tradesman. 





States Government delegate, presided. 





methods that had been adopted for the conciliation and 
adjudication of industrial disputes. 
it was hoped toset up, in Bengal, a permanent court of 
adjudication which would also operate as wage-fixing 
machinery. 


The Labour Peace Act of the American State of 
Colorado, adopted this year, defines in considerable 
detail what are unfair labour practices of employers and 


employees. Among the latter are resort to sit-down 
strikes and demands for the use of “stand in” em- 
ployees not required by the employer. The person 


who commits an unfair labour practice is liable to be 
sued in a civil court, and may also be punished by fine 
for misdemeanour. Thus, even breaches of contract, 
traditionally subject only to civil sanctions, constitute 
criminal conduct. According to the Act, contracts 
providing for the maintenance of union membership 


are contrary to public policy and cannot be enforced in | 
| the courts. 


To ensure that employees entitled to holidays with 
pay actually use the holiday, a Uruguayan Decree, 
issued this year, holds the employer responsible if the 


employees engage in work while they should be resting, | 


and expressly forbids employees to waive their right 
to a holiday. Furthermore, if a salaried or wage-earn- 
ing employee leaves his place of work, he is not allowed 
to start working for another employer before having 
taken any holiday to which he is entitled. Every 
employee, on leaving his job, must receive from his 
employer, a certificate stating the date of the beginning 
and ending of his employment and the holiday to which 
he is entitled, and no employer may engage an employee 
not holding such a certificate. 


Amendments to the Australian regulations governing 
dilution in the engineering and boilermaking trades 
affect the employment of women in occupations pre- 
viously reserved exclusively for men. To ensure that 
the entry of women does not prejudice the position of 
qualified male workers, now, or after the war, the 
amendments provide that, if any reduction of staff is 
unavoidable, the first to be displaced should be women 
dilutees. A woman dilutee must enter into an agree- 
ment to abandon her employment in a diluted trade 


whenever a competent recognised tradesman or a male | 


“added tradesman ”—otherwise dilutee—is available 
for work. A male added tradesman is already required 
to cede his employment to a competent recognised 


| pairs the value of high-grade fuel even when 
It was stated that|in small proportion, but economy demands that its 


resent 


| thermal value shall not be wasted. The obvious course 
| of burning it under the colliery boilers has often been 
| recommended, but it is unreasonable to expect such 
| refuse to be burned efficiently in plant designed for 
firing coals of higher quality. The work recently done 
by the Coal Industry Fuel Efficiency Committees 
| proves that, even under war conditions, much of the 
discard from coal preparation and washing processes 
can be utilised. There is no reason why colliery 
refuse should not be burned with an efficiency conso- 
nant with its low value in plant specially designed for it. 
The basic principle followed in the separation of 
bright and dull coal can be also applied to the extrac- 
tion of pyrites from the refuse. The pyrites present in 
coal would meet a fair portion of the demand for sul- 
phur, most of which must now be imported. 

| Some fifty years ago collieries could afford to select 
| the best coal for sale, which, being that with the least 
| mineral impurities, happened to be the large coal. 
| In consequence, appliances were developed to assist 
| the burning of large coal. At the beginning of this 
| century the possibility of usefully burning slack under 
industrial boilers was recognised, but this fuel could 
not readily be burned by hand-firing and with natural 
draught. Therefore the mechanical stoker was intro- 
duced. Burning small coal is much easier and more 
efficient than burning lumps. This recognition pursued 
to its extreme has led to burning coal in pulverised 
form. The tendency is, thus, away from the large or 
round coal towards smaller sizes. With the rise in 
efficiency of combustion appliances and carbonisation 
plant, the call for closer and more uniform grading 
of particle size has become increasingly urgent. The 
determining factor in the desire for accurate grading 
is the ash and the difference of the ash content of 
| the various sizes. Once the major components are 
freed from troublesome dust and have a more uniform 
ash content throughout their size range, the call for 
close grading becomes less urgent. By reason of the 
low ash content in bright coal, pieces of this com- 
ponent are burned almost completely before enough 
ash collects to block the interstices. The dull coal 
component, although of higher ash content, is not 
subject to the disability of inaccurate grading to 
the same extent. Wider size ranges can thus be used 
in many cases with almost undiminished efficiency and 
the problem of specifying or standardising these becomes 
greatly simplified. Improved screening will auto- 
matically ensue if applied to the separated coal com- 














Once admitted, women added trad n, 
like men added tradesmen, are entitled to full trades- 


men’s rate of pay. 





* Paper read before the Institute of Fuel, on Thurs- 
day, September 30, 1943. Abridged. 
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ponents freed from dust and mineral impurities. 
Mixing of coals is practised mainly for commercial 
expediency, and to modify the properties of a coal 
for a particular use by the admixture of another type 
of coal. A homogeneous mixture or blend is never 
attained, and is not attainable, by present methods. 
Dropping wagon loads of different coals into a bunker 
only produces a sandwich effect of layers super- 
imposed upon one another. The continuous discharge 
from multiple conveyors may have only a slightly 
better effect. The factors operating against thorough 
mixing are mainly uneven size and varying density. 
When coal of a wide size range is discharged in a 
conical heap, the larger and heavier pieces roll down 
the sides, while the smaller and lighter remain in the 
middle. The finest particles form an interior cone or 
pillar close to the vertical axis. The tendency to 
segregate becomes even more pronounced when two 
or more coals of different size ranges, density, dust, 
ash, and moisture content are to be mixed. True 
blending becomes practicable when coals below a 
critical size are mixed after they have been freed 
from dust and mineral impurities and graded within 
the same limits. 

If the proposed scheme is to be practicable, the 
available tonnage of each component and the demand 
by different classes of users should approximately 
balance. A study of such a budget requires surveying 
and statistical work which can only be done satis- 
factorily by Governmental authority. An attempt has 
now been made to assess very approximately the order 
of magnitude of the items involved. Practically all 
dull coal is used for steam raising, some possibly in 
gas producers and furnace work. Fusain is not re- 
covered by itself, but associated with other coal, 
mainly bright, in the form of dust, amounting to 4 per 
cent. or 5 per cent. of the seam. Some fusain is 
left embedded in pieces of the other components. 
There remains about 73 per cent. of bright coal of 
varying rank. About 23 per cent. of this, representing 
the range of highest caking value, is used for carboni- 
sation in gas works and coke ovens. A similar propor- 
tion drawn from the ranges of lowest and highest rank 
are used as house coal, for “ institutions’ and small 
industries. The balance is directed to general industry, 
power stations, railways, coastwise shipping and mis- 
cellaneous uses, most of it for steam raising. No 
account is taken of any appreciable shift in the future 
from “‘ green ” to processed coal. Such a redistribution 
on scientific lines will form one of the major problems 
of post-war fuel economy. 

The economics of the practical application of the 
plan outlined are of great magnitude, but it may be 
permissible to indicate here the values involved. In 
1938, the proportion of cleaned saleable coal pro- 
duced was 45-4 per cent. of the total coal output of 
Great Britain. In most of the 804 cleaning plants 
then in use the efficacy of the treatment did not 
comply with the full requirements of the proposed 
scheme, so that preparation facilities for more than the 
remaining 55 per cent. of the output will have to be 
provided. The treatment of a round 100,000,000 tons, 
rather less than half the output in 1938, is here con- 
sidered. The cost of modern cleaning plant, including 
dedusting equipment, may be taken as 350/. per ton 
per hour. On this basis, when working two shifts of 
eight hours a day and 550 shifts per annum, a capital 
outlay of 8,000,0001. would be required, equivalent to 
ls. 7d. per ton of annual throughput, spread over 60 to 
100 plants attached to large collieries or located in 
central positions. The operating cost, including capital 
charges, should not exceed 9d. per ton of coal treated, 
or a total of 3,750,000/. in respect of the 100,000,000 
tons. On the credit side, the technical advantages 
cannot be ascertained until experience has been gained 
with separated coal components in the commercial 
operation, say, of a gas works and a boiler plant. Some 
monetary advantages of ash reduction can, however, 
be assessed fairly accurately. Waite estimated the 
potential saving in respect of 60,000,000 tons of coal 
consumed in power stations at 3,674,0001. The possible 
saving in gas works may be over 2s. per ton. This 
applied to say, 10,000,000 tons of gas coal only, 
amounts to over 1,000,000/. The Report on Fuel Saving 
in the Iron and Steel Industry suggests that the 
efficient cleaning of coking coal and the consequent 
production of cleaner coke, will result in economies of 
fuel in the blast furnaces of the North-East Coast of 
the order of 10 per cent. Assuming this to be applicable 
to the whole production of metallurgical coke in the 
country and the cost of raw coal to be 20s. per ton, it 
would amount to an annual saving of about 2,000,000I. 
A large saving can be obtained from the complete 
cleaning of house coal whether supplied “ raw ” or in form 
of coke. 





AMERICAN INSTITUTE OF MINING AND METALLURGICAL 
ENGINEERS.—The annual meeting of the American 
Institute of Mining and Metallurgical Engineers will be 
held at the Waldorf-Astoria Hotel, New York, from 
February 20 until February 24. 








BONDED DEPOSITS ON 
ECONOMISER HEATING SURFACES.* 


By J. R. Rytanps, M.Sc., and J. R. JENKINSON, 
B.Met. 

In his inaugural address to the Institution of Elec- 
trical Engineers in October, 1939, Sir Johnstone Wright 
drew attention to the influence of boiler availability on 
capital and operating costs. For many years, users 
and plant manufacturers have been conscious of the 
various aspects of the boiler availability problem, but 
the progress made in solving it has been on the whole 
disappointing. Occasionally, partial solutions of _- 
ticular difficulties have been achieved, but the authors 
doubt whether it can be claimed that any one of the 
more serious general problems involved in “ keeping 


the boiler on the line ” has been finally and completely | P® 


solved. This is more particularly true in the case of 
central power stations. 

One of the chief groups of “ availability problems ” 
is that which relates to deposits on the gas-swept 
surfaces of economisers and air-heaters. A sufficient 
accumulation of such deposits will lower the steam 
output of the whole unit until it is necessary to shut 
down for cleaning. The deposit not only reduces heat 
transference in an important auxiliary ; it causes such 
an increase in draught loss that the fan equipment 
cannot cope with it. The load which the boiler can 
carry falls off rapidly, and a point is reached when the 
unit has to be cleaned down to enable it to function 
again at its full output and efficiency. 

In most industrial plants using boilers of the Lanca- 
shire type, the economiser deposits are a conglomera- 
tion of soot, ash and grit, impregnated with dilute 
sulphuric acid. Such deposits are generally loose, and 
if the feed inlet temperature is high enough to avoid 
moisture condensation on the economiser tubes it is 
easily removed. In the experience of many years, the 
authors have never encountered a true, hard, bonded 
deposit in the normal Lancashire boiler-cum-economiser 
steam plant. As a general rule in such plants, the 
economiser deposit problem, where it exists at all, is 
adequately solved by the familiar mechanical scraping 
equipment. There are cases where the deposit contains 
a proportion of tarry matter. Where this constituent 
is in excess, the scrapers may fail to function properly, 
and the solution to the problem then lies in attending to 
the combustion conditions. 

With water-tube boilers in industrial, as distinct from 
power-station, practice, much the same applies. The 
deposits are dry, loose and often powdery. Mechanical 
scrapers on vertical economiser tubes give results which 
are usually completely satisfactory. The introduction 
of the “ extended surface” or gilled-tube economiser 
posed the problem afresh. No simple form of mechani- 
cal scraper could be devised for cleaning a gilled tube, 
and the soot blower, using steam, compressed air and 
sometimes water, was employed to effect intermittent 
removal of deposits. The results were various in the 
extreme. In many cases, the combination of gilled tube 
and soot blower was very satisfactory ; in others, the 
performance was far from good. There was much suc- 
cess, but there always remained a residuum of “ difficult 
cases.” In some of these, the troubles were traced to 
poor combustion ; in others, cold feed was the cause. 
Ultimately, greater emphasis came to be placed, first 
on economiser arrangement, and secondly on the tube 
form. Certain systems of arrangement—in particular, 
that of dividing an economiser into shallow tiers or 
banks—had pronounced advantages, in that the heating 
surface related to a particular blower could be kept 
within the effective range of the latter, and in that ease 
of access for inspection and maintenance work was 
increased. It was found, or at any rate claimed, that 
certain tube forms collected less dust than others. It 
is in this direction that the greatest progress has pro- 
bably been made. Although the last word in matters 
of tube form and economiser arrangement has by no 
means been said, the gilled economiser designs which 
have been developed in the last four or five years 
provide a reasonably satisfactory answer to the deposit 
problem under “ industrial ’’ conditions. 

The type of deposit which gives most trouble, whether 
in boilers, economisers or air-heaters, is the hard, scale- 
like “‘ bonded ”’ substance on which soot blowers of 
whatever type have little effect. It is to this kind of 
deposit, occurring mostly in power-station plants, that 
the authors have in the past few years directed their 
attention, and in connection with which they now offer 
their conclusions. These constitute a complete.theory 
of the formation of bonded deposits on economisers 
under “‘ power-station ” conditions. Although there is 
still much work to be done, the authors believe that the 
present findings indicate methods of achieving a pro- 
nounced increase in boiler availability. 

There are three principal groups of theories, namely, 
the “ fused ash” theory, the “sodium salt” theory, 





* Paper read at a joint meeting of the Institutions of 
Mechanical and Electrical Engineers, held in London on 
November 4, 1943. Abridged. 








and the “ dewpoint ” theory. The “ fused ash ” — 
holds that the coal ash, in the form of flying incandes- 
cent plastic particles, impinges on the surfaces of 
economiser tubes, provides a temporarily “ sticky ”’ 
base for the adherence of dust and grit, and forms the 
“bond” which quickly solidifies and hardens. The 
“ sodium salt” deans is based on the fact that coal 
ash contains sodium salts, which combine with the 
sulphuric acid in the gases and form sodium sulphate. 
This comparatively infusible salt “‘ condenses ” on the 
economiser tubes and forms, with the grit, dust and ash, 
the hard-bonded scale. If an economiser tube surface 
is below the dewpoint of the gases, moisture will con- 
dense and will trap and hold small dust particles. This 
is the dewpoint theory. If the gases contain sufficient 
sulphur trioxide, dewpoints may occur at high tem- 
ratures. 

There are certain well-established facts of observa- 
tion which any completely satisfying theory must 
adequately explain. The authors distinguish three 
such facts, (a) the period of immunity, (b) the associa- 
tion of bonded deposits with stoker firing, and (c) the 
overlapping stalagmite formation; and they apply 
them as a criteria to the existing theories. It is known 
that an economiser will frequently work for a period of 
6 months to 12 months, and even longer, and will 
apparently keep perfectly clean. Then a thin, hard 
scale, of no more than eggshell thickness, appears. 
Thereafter the growth of deposit becomes rapid. What- 
ever the tube form or economiser arrangement, and 
whatever the soot-blowing system, the accumulation 
of bonded deposit appears inevitable and proceeds with 
acceleration. It is known that hard, bonded scales 
occur only on economisers installed with stoker-fired 
boilers. In none of the numerous pulverised-coal fired 
plants examined has a true bonded deposit been 
encountered. The rough overlapping scale structure, 
growing in the direction opposed to the gas flow, is a 
definite characteristic of bonded scale. In the opinion 
of the authors, none of the three principal groups of 
theories satisfactorily explains these three observed 
facts. 

Coal ash fuses at approximately 2,000 deg. F. Such 
“ fly ash,” while still in the incandescent state, may 
reasonably be expected to accumulate, solidify and 
bond on surfaces very close to the combustion chamber. 
This simple building-up produces a structure which is 
cellular in character, and more or less of the “ cinders 
and clinker” type ; but this is not the kind of deposit 
which forms on the economiser tubes. If the “ fused 
ash ” theory held, growth on the economiser would be 
gradual and continuous from the time the plant went 
into commission ; there would be no lengthy period of 
immunity. As most of the ash in pulverised-coal fired 
plants passes forward through the boiler, and as 
incandescent particles are the very essence of the com- 
bustion process, it would be reasonable to expect 
economiser deposits to build up very quickly in such 
plants. It is well known, however, that bonded 
deposits in pulverised-coal plants are practically non- 
existent. e stalagmite scale of a bonded deposit faces 
the gas flow, and forms excellent cavity traps for fused 
or partially fused particles. On the “fused ash ” 
theory, one would expect that this fact would prevent 
rather than cause stalagmitic growth. The deposit 
ought to be a fairly uniform agglomeration of flattened 
particles; but they have not, in fact, these charac- 
teristics. 

The “ fused ash” theory was put forward by John- 
stone* in America in 1931. He explained that fused 
iron sulphide (which melts at 2,133 deg. F.) was the 
cause of scaling, though he never recorded more than 
0-148 per cent. of sulphide sulphur in fly ash. Exami- 
nation of the “‘ fused ash” theory led the authors 
to investigate not only the deposits on economiser 
tubes but also those accumulations which occurred 
on surfaces near to, but not part of, the economiser. 
It was observed that while the deposit on the economiser 
surface would be a bonded scale, that on the neighbour- 
ing casing ledges, on support plates and steelwork, on 
soot-blower parts and on firebrick linings, was almost 
invariably a loose dust and never bonded. These 
dusts were graded in the usual way and then subjected 
to air elutriation tests. It was found that two different 
air velocities were required for the complete removal of 
the particles from each sieve. This was an unexpected 
and rather surprising result, but the authors consider 
that it may have an important significance in boiler and 
economiser design. 

The first separation, at lower air velocity, carried 
forward the irregularly shaped particles (Fig. 1, page 
518) and left behind a quantity of particles which were 
almost completely spherical (Fig. 2, page 518). Round 
or spheroidal particles have always been associated with 
the dust from pulverised-coal firing, but these differ from 
the spheroids from stoker firing in that the latter are 
solid, while the former are hollow. Specific gravity tests 





* “ The Corrosion of Power Plant Equipment by Flue 
Gases.” 
(1931). 
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make this difference clear. The averages of a number of 
samples showed dust from pulverised fuel, 1 - 245 sp. gr. ; 
dust from stoker firing (round), 2-356; and dust from 
stoker firing (irregular), 1-900. It is imagined that 
the irregular particles would escape from the grate in 
a comparatively cool condition. The spheroids, on the 
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was one special case where the coal burnt had been 
collected from the seashore. The coal sample con- 
tained 1-15 per cent. of sodium chloride, and the eco- 
nomiser deposit 38 per cent. of sodium chloride. The 
total sulphur in the deposit, however, was only 1-18 
per cent., so that even this special case could hardly 


other hand, are probably burning particles carried for- | be taken to confirm the results of Paul and the workers 
ward in the gas stream, the heat of combustion fusing | who follow him. The authors’ results and other pub- 
the associated ash, and surface tension producing the | lished evidence show that many deposits undoubtedly 


spheroidal shape. 

The important point in relation to the “ fused ash ” 
theory is this : 
they must have solidified before they reached the surface 
from which they were collected. 


| contain little sodium sulphate. 
| there may be deposits, especially those occurring on 
since the rounded particles are spheroids | boiler and superheater tubes, which contain a higher 


On the other hand, 


proportion. Applying the criteria, the “* sodium salt ”’ 


They must, there- | theory offers no explanation of the period of immunity ; 


fore, have lost any plastic and “sticky” properties | deposits should build up, at a regular rate, from the 


while still in the gas stream. 
spheroids, they were found to be quite solid and hard 


at 1,800 deg. F. The authors therefore felt bound to | 


reject the “fused ash” theory, and inclined to the 
view that, though bonded scales must be formed from 
loose dust, the bonding takes place at some time after 
the deposition on metal surfaces. 

When careful examination is made of the work of 
investigators who have given special attention to 
deposit formation, remarkable variations are en- 
countered. Paul, in 1919, gave a number of analyses 
of external deposits, and included such figures as 
65-10 per cent. and 84-32 per cent. of sodium sulphate. 
Johnstone, in 1931, also gave numerous analyses, but 


On heating these | 

















he does not include figures for sodium salts. In a note, 
he states that, in general, these were not determined, 
but could be taken as being equivalent to approxi- 
mately 2 per cent. to 7 per cent. Na,O. Johnstone’s 
research was a valuable contribution and, in many 
ways, must be regarded as a standard work on the 
subject. The analytical ability which he displayed 
compels the conclusion that, had there been any large 
quantity of sodium salts in the various deposits, they 
would have been noted and recorded. Later writers | 
have tended to follow Paul rather than Johnstone. | 
Since Paul published his results, many text-books and 
papers appearing in this country have accepted his 
theory that sodium salts are the foundation and basis 
of bonded deposits, and this theory is accordingly 
examined by applying the three criteria. 

The authors have investigated many economiser 





deposits. The majority of deposits contained only 
1 per cent. to 2 per cent. of sodium sulphate. There 


start. The theory does not explain why the dust from 
pulverised-coal firing does not form bonded deposits ; 
neither does it explain the stalagmitic structure of the 
deposits. The authors accordingly felt compelled to reject 
the “sodium salt " theory as applied to economisers. 

Examination of a large number of power-station 
economisers under operating conditions, after various 
periods of service, revealed that if a surface—metallic 
or non-metallic—is at all times approximately at the 
same temperature as the local gas stream, the deposits 
which collect are not hard, do not bond, and may 
easily be removed by direct blowing with steam jets. 
A steel supporting bar will hold loose dust only, while 
the adjacent economiser tubes will collect a bonded 
deposit. Such portions of the soot-blowing equipment 
as obey this temperature rule remain immune from 
bonded deposits. Other portions, cooled by a constant 
air-infiltration, have been found to collect a hard scale 
similar to oye the economiser tubes (Fig. 3.). 

It is not surprising that such phenomena should 
have directed the thoughts of investigators to dew- 
points. It has long been known that, where economisers 
are fed with water at low temperatures—below 100 deg. 
F.—moisture from the flue gases condenses on the tubes 
containing the coldest water, leading to a more or less 
rapid direct attack on the tube metal by the sulphur 
acids thus formed. Much helpful work has been done 
on this subject, more especially on the elevation of the 
dewpoint in relation to the sulphur compounds in the 
flue gases. Johnstone, in America, and Taylor, in Eng- 
land, have shown that dewpoints of flue gases can vary 








up to 400 deg. F. and higher. Sulphur trioxide has a 
marked influence on the dewpoint. Taylor showed 
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, that, with 5-1 per cent. water vapour, the dewpoint 
| is 92 deg. F., but, if only 0-2 per cent. of H,SO, is 
| introduced into the gases, the dewpoint is raised to 
| 405 deg. F. 

Consideration of these facts, in relation to the “ dew- 

point ” theory, raised the question : if bonded deposits 
| occur on economiser tubes containing water between 
250 deg. F. and 400 deg. F., do the gases always contain 
sufficient sulphur. trioxide for this temperature range 
to be below the dewpoint ? The authors imagine the 
| answer to be in the negative. The amount of sulphur 
trioxide in boiler flue gases is very small indeed. John- 
stone suggests that most of the sulphur trioxide in the 
gases might come from sulphates in the coal. He gives 
the example of two coals in which the total sulphur 
was, respectively, 2-26 per cent. and 4-24 per cent. 
This sulphur occurred as follows: sulphate sulphur, 
0-08 per cent. and 0-26 per cent.; pyrites sulphur, 
1-76 per cent. and 1-40 per cent.; organic sulphur, 

0-42 per cent. and 2-58 per cent. Pyrites and organic 
sulphur form sulphur dioxide. The sulphate sulphur 
forms some trioxide, but reducing agents probably 
convert a portion of this to the dioxide. Calcium 
sulphate in coal ash decomposes slightly at 400 deg. 
C. and completely above 960 deg. C. At 870 deg. C. 
it begins to react with silica, and forms some sulphur 
trioxide. Similarly, iron sulphate in ash begins to 
decompose at 400 deg. C. 

In the two examples given by Johnstone, the gas 
analyses showed the following percentages (by volume) : 
sulphur dioxide, 0-133 per cent. and 0-357 per cent., 
and sulphur trioxide, 0-002 per cent. and 0-010 per 
cent. The sulphate sulphur was not wholly converted 
to the trioxide. The actual trioxide percentage of the 
total possible trioxide was given as 41 per cent. and 
43 per cent., respectively. British coals have an aver- 
age sulphur content of about | per cent. Remarkably 
little information is available regarding the amount 
of sulphate sulphur present in our own coals. The con- 
clusion drawn is that the flue gases contain very little 
sulphur trioxide, and that most of the sulphur is 
present as the dioxide. Small as this trace of trioxide 
appears to be, its presence, as will be shown later, is of 
the greatest importance. 

Again the theory is examined in the light of the 
three criteria. he “dewpoint” theory does not 
explain the long period of immunity and the sub- 
sequent rapid acceleration of deposit accumulation. 
On this theory, deposits should form from the outset, 
and, as the surface temperature rises with thickening 
layers of deposit, the rate of condensation of trioxide 
should diminish and presumably the rate of deposit 
accumulation should become less. Observed facts do 
not confirm this. The “dewpoint’’ theory does not 
fully explain the comparative immunity of pulverised- 
coal plants from bonded deposits. The “ dewpoint ” 
theory does not appear to offer any explanation of 
stalagmitic growth. Indeed, the higher temperature 
of the scale surface should, on this theory, tend to 
retard condensation. Observation shows that the 
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stalagmitic structure is related to an acceleration in 
the deposition process. The authors are compelled 
to reject the theory on the grounds that it does not 
satisfactorily explain the facts. There will, however, 
be occasion to refer to certain important aspects of 
dewpoint phenomena, and the authors acknowledge 
their indebtedness to the work of Johnstone and 
Taylor in this connection. 

It will be clear that, although earlier research has 
brought out many interesting and useful points, the 
actual processes involved in the formation of hard 
bonded scale have not yet been explained in a satisfying 
manner. The authors therefore turned to a renewed 
examination of the very large number of bonded- 
deposit samples they had collected, and began by 
ascertaining what, if any, characteristics were common 
to all. A distinction has been implied between “ in- 
dustrial ’’ and “ power station ’’ conditions, and it 
may be as well to inquire in what important respect 
these conditions differ, since bonded deposits on 
economisers appear to form exclusively under what 
have been termed “ power station "’ conditions. 

From the economiser standpoint there emerge two 
distinguishing characteristics, of which one seems to be 
more important than the other. The first is the water 
temperature range. In industry, this range in eco- 
nomisers lies almost entirely between the temperatures 
of 100 deg. F. and 350 deg. F. In power stations, the 
range is much higher. A power-station economiser 
is seldom fed with water below 250 deg. F.; inlet feed 
temperatures in excess of 400 deg. F. are not unknown. 
The outlet feed temperature is often above 450 
The second point is that combustion is perhaps 
more complete in a power-station plant than in an 
industrial plant. The percentage of combustible matter 
in the deposit from a power station economiser is usually 
negligible. Where a deposit accumulates in an in- 
dustrial economiser, a fairly high percentage of com- 
bustible matter is often present in the deposit. It 
will be understood that this approximate classification 
is not clear-cut. 

Two facts emerged at an early stage in the investiga- 

















tion: (a) coal ash consists mainly of compounds of 
TABLE I 
Station X. Station Y 
Hard | Loose | Hard Loose 
Deposit. Dust. | Deposit.| Dust. 
| 
at 
Moisture .. 2-10 0-09 2-35 1-22 
Ash - ie 82-80 57-50 68 - 60 78-90 
Insoluble in water 82-18 98 -00 58-54 82-89 
Soluble in water .. 17-82 2-00 41-46 17-11 
Total 8 as H2SO, 8-42 0-84 | 38-98 | 13-82 
Soluble Portion 
Ferric sulphate .. 0-28 | Nil 35-0 5-65 
Aluminium sulphate 8-36 Nil 12-00 0-0 
Calcium sulphate 1-70 0-73 2-99 4-74 
Sulpharic acid —.. 5-88 Nil 21-60 5-44 
Nore.—Aluminium sulp hate was hydrated in Station X 
analyses and dehydrated in Station Y analyses. 
j Insoluble Portion. 
Iron oxide .-| 0-64 | 0-04 15-26 10-7 
Aluminium oxide .| 37-97 17-88 13-45 30-36 
Silica . ‘ -| 16-40 17-44 12-95 28-90 
Calcium sulphate Nil 0-44 Nil 5-76 
Caicium oxide Nil 2-12 Nu Nil 











Water Temperatures. 
Station X. 
Inlet 275 deg. F.; outlet 356 deg. F. 
tation Y. 
Inlet 320 deg. F.; outlet 392 deg. F. 





silica, alumina, iron oxide, lime and magnesia in various 
proportions ; and (b) the authors found that sulphuric 
acid, and alumina in some form or other, were con- 
stituents common to all deposits. They found also 
that aluminium sulphate is a constituent common 
to all hard bonded deposits formed on economisers 
containing feed water between 250 deg. F. and 450 deg. 
F. Hard bonded deposits from economiser tubes have 
been analysed, and also the loose dust deposits from 
nearby ledges. The results given in Table I are 
typical. 

These figures are significant. It will be seen that 
the total sulphur in the hard deposit is much greater 
than that in the loose dust. It will also be observed 
that, even though the loose dust may contain an 
appreciable amount of sulphur, it shows no tendency 
to cake or bond. The dust must clearly lack some 
essential factor which is in some way associated with 
the economiser tube. The nature of the metal does 
not explain the difference. Cast-iron gi sleeves 
on economiser tubes will collect a hard deposit, while 
adjacent steel soot-blower tubes do not. Bare steel 
economiser tubes will also accumulate a bonded scale ; 
adjacent cast-iron supports do not. 

Observations at a number of installations show that 
the hard deposit forms only (a) if the surface on which 


*ka|* 


at a temperature lower than that of the dust-laden 
gases which pass over it. Item (b) has led many 
investigators to form the conclusion that deposit 
formation is therefore a dewpoint phenomenon. aw 

int alone, however, cannot be the explanation, since 

mded deposits form when the metal surfaces are at 
a temperature much above the 
of the sulphur trioxide content. 

The next step was to consider the various analyses 
to worsen - cementing agent or bond. The con- 
stituent which occurs in quantity in all hard de 
is aluminium sulphate. The eapnetasietan of this 
substance, in the pure state, were therefore examined. 
A number of interesting features were observed. When 
‘a Fe a — is quickly heated to above 420 

-» it swells up and — through a ws yo which 
can best be described as highly a 
als a hard, dry salt. © sw Cae ee ns 
during the loss of combined water, the sonipes 
being the dehydrated aluminium sulphate. On further 
heating to above 1,400 deg. F., the sulphate decom- 
loses its sulphur trioxide, and is converted 
k into aluminium oxide. It was realised that 
if the formation of hydrated aluminium sulphate 
[Al,(SO,), . 18H,O] took place in a deposit, and if at 
some subsequent stage it was thrown out of solution 
in an atmosphere above 420 deg. F., it would imme- 
diately pass through the “ glutinous” condition and 
present a surface to which further dust could and would 
adhere, and finally result in a bonded deposit having 
the familiar characteristics. These considerations 
red to indicate a promising line of research. 
ohnstone says that “a large part of the sulphur 
present in the deposits exists as iron and aluminium 
sulphate. These are undoubtedly formed from the 
fly ash itself, and are not the result of any action of 
sulphuric acid on the ash.” The authors find this 
statement unsatisfactory. Most authorities agree that 
in the coal ash the aluminium occurs as aluminium 
silicate. To form the sulphate, the necessary sulphate 
radicle must be added by the direct action of either 
sulphur trioxide or sulphuric acid; but the gases 
contain very little trioxide, and any such reaction 
occurring during the passage of the dust from the 
combustion chamber to the economiser must be very 
limited. If, however, the minute particles of alumina 
were to | on the tubes bearing an external film 
of hot sulphuric acid, the conditions would be pro- 
pitious for the formation of aluminium sulphate ; time 
and opportunity would be favourable. 

There seems to be some uncertainty about the 
solubility of alumina or aluminium silicate in sul- 
phuric acid. Most chemistry text-books state that 
Al,O,.3H,O is soluble in sulphuric acid; that 
Al,O, . 2H, 0 is fairly soluble ; and that Al,O, is com- 
paratively insoluble. It is also s that, when 
Al,O, is heated above 800 deg. C., a change in allo- 
tropic form takes place, the s ific gravity increases, 
and the alumina becomes ly insoluble. in 
mind that fly ash comes from a > high- -temperature zone 
in the boiler furnace, it is not surprising, if the text- 
book statements are accepted without further inquiry, 
that the possibility of the existence of soluble alumina 
compounds in fly ash has not received much attention. 
The expression “ totally insoluble ” has, in the authors’ 
opinion, been misleading. No substance is absolutely 
“insoluble.” The expression “insoluble” usually 
means that the amount of dissolved solid is, for all 
practical purposes, negligible. 

Since the dust on and near economiser surfaces is 
known to contain alumina in some form of chemical 
combination, the reactions of alumina with sulphuric 
acid of various concentrations and at various tempera- 
tures were examined. As it was sus that the 
rate of attack was associated with the strength of the 
acid, solubility tests were carried out on pure alumina 
of specific gravity 3-47. The results are shown in 
Fig. 4, opposite. In each test, 1 gm. of alumina was 
attacked by 100 c.c. of boiling sulphuric acid, the con- 
trolled variable being the acid concentration. The 
amount of unattacked alumina was estimated after 
each test of 20 minutes’ duration. It will be seen that, 
at lower concentrations, the alumina is only slightly 
attacked. After 70 per cent. concentration, an accelera- 
tion takes place, rising to a maximum at 90 per cent. 
Thereafter follows a sharp diminution in the rate of 
attack with pure acid of 1-84 specific gravity. 

These tests were not, however, confined to the action 
of sulphuric acid on pure alumina; it was realised 
that alumina does not exist in the pure state in coal 
ash. Similar tests were carried out on flue dust of 
various kinds. All the results demonstrated that the 
curve for pure alumina, as shown in Fig. 4, was typical, 
whether the alumina was pure or in certain combined 
states. Further information is required on the actual 
condition of the alumina in coal ash, when subjected 
to the various temperatures occurring in a boiler plant. 
From all these considerations and e iments, the 
authors conclude that the solubility of the aluminium 


gas dewpoint, in spite - 


before they come into contact with sulphuric acid ; 
and that the rate of attack increases as the temperature 
and strength of the acid increase, up to a concentration 
of 90 per cent. 

The next matter calling for investigation was the 
solubility of aluminium sulphate in sulphuric acid, 
S nee tests were made. Fig. 5, opposite, 
results, in grammes of pure aluminium sul- 
per dissolved per 100 c.c. of balling sulphuric acid. 
As the acid increases in strength the solubility de- 
creases, or, in other words, the amount of aluminium 
sulphate which can be held in solution becomes less. 
Thus, if the acid concentration of a saturated solution 
of aluminium sulphate in sulphuric acid is increased, 
some aluminium sulphate will be thrown out. It will 
be shown later how this consideration of the solubility 
ly | of alumina compounds not only contributes to the 
| cameos of the behaviour of dust from pulverised- 
fuel firing, but may prove of value in devising 
for the prevention of deposits from stoker-fired plants. 

If the theory which is being developed is to fit the 
facts, and since the action of dilute sulphuric acid on 
alumina is negligible even over long periods, it must 
now be shown how the conditions necessary for the 
formation of strong sulphuric acid on economiser tubes 
may arise. It is known that, when an economiser first 
goes into commission, it may have a long period of 
immunity from bonded-deposit accumulation. This is 
ascribed to the absence of any sulphuric acid films on 
the tubes; such a film must exist before the growth 
of deposits can commence. The only direct source of 
sulphuric acid is the sulphur trioxide in the gases. 
The necessary moisture can be deposited only when the 
tubes are at a temperature below the dew-point of the 
gases. It is appreciated that the latter conditions 
should rarely apply in the case of power-station econo- 
misers, but it may be that, in some instances, where 
a plant has been started up with cold water, many 
months of possible immunity from bonded deposits 
have been sacrificed in a short time. In general, how- 
ever, it is true that power-station economisers work 
with water temperatures well above the moisture dew- 
points of the gases. 

The authors imagine, therefore, that the process is 
on the following lines : during the period of immunity, 
the economiser tubes are gradually directly attacked by 
the gases containing small pormenan of sulphur trioxide 
and water vapour. Ferrous sulphate is formed, and 
this oxidises to ferric sulphate. During this com- 
paratively long period the surface of these tubes 
appears to be perfectly clean, since the ferric sulphate 
is present only in minute quantities. Ferric sulphate, 
however, is not only deliquescent but is a powerful 
catalytic agent, capable of converting sulphur dioxide 
into —— trioxide. This fact was known and 
recorded by Johnstone many years ago. Thus, once a 
small deposit of ferric sulphate has been formed, the 
local “‘ manufacture ” of more sulphuric acid from the 
relatively plentiful supply of sulphur dioxide and mois- 
ture can proceed at an accelerated rate. 

There is, therefore, after a long period of what has 
been termed “‘ immunity,” a thin film of sulphuric acid 
on the economiser tubes. This film collects a minute 
covering of flue dust or fly ash. Ifthe acid concentra- 
tion is sufficiently high, the dust may be attacked, 
aluminium sulphate formed, and the particles may be 
cemented her sufficiently to prevent their being 
dislodged by soot-blower action. The question is 
clearly one of isite acid concentration. The 
strength of the sulphuric acid appears to be directly 
related to the temperature of the metal of the tubes. It 
is known that a Nag ne om acid is formed by the catalytic 

mentioned, the constituents available 
Foire the cag the oe dioxide and the water vapour in the 
gases. It is known that the boiling point of sulphuric 
acid rises with the concentration (Fig. 6, opposite), and 
that, to each concentration, there is a definite tempera- 
ture at which the acid on the tube is in equilibrium 
with the sulphuric-acid vapour. Even an acid of 80 per 
cent. concentration (by weight) has quite a low vapour 
pressure, and this is depressed still further in the pre- 
sence on the tube of acid-soluble compounds. At any 
given temperature, therefore, there must be a definite 
acid concentration on the tubes. Were the acid at a 
given temperature more dilute than shown by Fig. 6, 
water vapour would be evolved because the temperature 
would be higher than that corresponding to the boiling 
point of the dilute acid. Conversely, a stronger acid 
would pick up moisture from the gases until equilibrium 
was reach 
Thus, at any given point in the economiser where 
acid “ manufacture ”’ is ing place, the strength of 
the acid will depend only on the temperature conditions 
prevailing on the metal surface or in the deposit. The 
specific quantity of acid at any particular place will 
depend on the rate at which the “ manufacturing ” 
reactions are taking place, and on the character of the 
gaseous constituents in contact with the actual metal. 
A deposit does not prevent the gases from making con- 
tact with the tube metal; examination shows that 





compounds contained in flue dust depends on the 





the deposit settles is metallic; and (6) if it is always 





temperature to which the substances have been heated 





even bonded deposits are porous to gases. 
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The sulphuric acid graph in Fig. 6 explains why | 
bonded deposits occur on economiser tubes and not on | 
metal parts adjacent to the tubes. Where a metallic 


surface is not kept at a temperature below that of the 
local gas stream, it ultimately attains to and remains 
at that temperature. No sulphuric acid can form on 
a surface much above 640 deg. F., the approximate boil- 
ing point of pure sulphuric acid. Any dust collecting | 
on such surfaces remains as dust, and is practically un- 
ch throughout the run of the plant. Thus, in the 

parts adjacent to the economiser tubes, the pre- 
requisite condition for bonded-scale formation 
initial sulphuric acid film—is necessarily absent. Such | 
surfaces may collect dust, but the deposit remains dust 
and does not bond. It will be clear that the dew-point 
of the gases is but a minor consideration. It is not even 
a measure of the water vapour present and taking part 
in the reaction, since the dewpoint is very much | 
modified by the presence of small quantities of sulphur 
trioxide. 





(To be continued.) 





NOTES ON NEW BOOKS. 
The 1.H.V.E. Psychrometric Chart. London : 
Arnold and Company. [Price 4s. net; 4s. 9d. 
cardboard roll.] 
Tus Tables of Hygrometric Data for Air, published by 
the Institution of Heating and Ventilating Engineers, 


were reviewed on page 362 of our 155th volume (1943). | 


The same data have now been made available in 


graphical form, for which many engineers have a prefer- | 
ence. The chart is related entirely to British practice, | 


being based on the 1939 edition of the Callendar Steam 
Tables, the Meteorological Office Hygrometric Tables, 
and a barometric pressure of 1,000 millibars. The most 
important departure is that lines are given both for the 
wet-bulb (sling) temperature and the temperature of 
adiabatic saturation. In previous charts, the latter has 


usually been omitted, but the total heat content is a | 
direct function of adiabatic saturation and is only | 


approximately related to the wet-bulb temperature. 
The correct evaluation of total heat is of particular 
importance in air-conditioning problems involving re- 
frigeration, and a means of more accurate estimation 
can only be welcomed. By extension of the adiabatic 
lines, the total heat is read off from separate scales. 
It might be an advantage if, in future editions of the 


chart, the adiabatic lines were continued to the total | 


heat scales. Total heat is taken from a datum of 
32 deg. F. From the dry- and wet-bulb temperatures, 
the values can be rapidly obtained, per pound of dry air, 
of the dew point, relative humidity, moisture content, 
vapour pressure, volume, and total heat. The chart 


measures approximately 2 ft. by 3 ft. 6 in. and thus can | 


is 


be used with a high degree of accuracy, which 
enhanced by the three-colour pointing adopted. 


Lathe Accessories, By Evcar T. Westsury. 
head, Berkshire: Percival Marshall and Company, 
Limited. [Price 3s. net.] 

Tuts little book is based on the popular handbook 

Simple Lathe Accessories, 

years ago as one of the Model Engineer series ; 

has been so extensively rewritten as to constitute a 

new work rather than a revision, and includes descrip- 

tiéns of a number of devices which have been the 
subject of articles in our contemporary. 
is the most opportune time for its introduction, now 


that most amateur model-makers are engaged in sterner | densate carried by a pipe-line 3a to a low-pressure 
pursuits, is a matter of opinion, for it covers a good | heater-de-aerator 4. 
deal of ground which must be familiar to all but the| discharged into the de-aerator in an avomised condition 


veriest tyro: but it contains many useful hints, 


though some of the accessories described, while no | and is injected across a curtain of falling spray. 


doubt they could be made to function, might not prove | 


Maiden- 


originally published many | 
but it | 


Whether this | drain 


| 


PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
| The number of views given in the Specification Drawi 





is stated in each case; where none is mentioned, 
Specification is not illustrated. 
Wie inventions are communicated from 


abroad, the 
Names, etc., of the Communicators are given in italics. 














Oupes of S be obtained at the Patent 
ee ings, 

» AR ros 2, price 1s. each. 
a 
| Complete Specttedion a iven after the ee | in 
each case, unless the Pa has been sealed, when the 





An potthicnges > at any tines within tee menthe from 
of the ad of the acceptance of a Complete 
| Speman, ge grant 2  S Fabel on ang’ te 
op, of a on any ©; 
grounds - —£4_! tn the Acts. 
AERONAUTICS. 

554,084. Folding-Wing Aircraft. The Fairey Aviation 
| Company, Limited, of Hayes, Middlesex, and H. E. Chaplin, 
of Kenton. (3 Figs.) February 2, 1942.—The invention 
| is a folding-wing aircraft of the twin-engined type. The 


ive 





ee | folding portions b of the wings hinge about vertical axes | 


n| at d. The folding portions e of the nacelles are pivoted | 
to the stub portions c of the wings about vertical axes | 
| g at the inboard sides of the nacelles. The starboard side 

nacelle is shown in its normal position, and the folding | 
| 
| 





| 





(554.084) 








———___—_J 


portion e of the port side nacelle in its folded position. 
Where, as shown, the plane of rotation of the airscrews 

is the same as that of the leading end of the nose, the air- 
screws must be arranged so that the centre line of the 

outboard blades is horizontal, as seen from the front. 

The inboard blades then straddle the nose, while the | 
tips of the outboard blades do not project qutbonnt | 
beyond a line j &k representing the maximum permissible 
width of the folded aircraft. (Accepted June 18, 1943.) 





STEAM ENGINES, TURBINES, ETC. 
551,063. Boiler-Feed System. Hick, Hargreaves and | 
Company, Limited, of Bolton, and G. Arrowsmith, of | 
Bolton. (1 Fig.) November 11, 1941.—The invention | 
is an improvement on the company’s earlier system ; 


steam and waste-gas heating are combined. 


leaving the heater-de-aerator on its way to the extraction 
pump 5 is at a temperature very near the saturation 
temperature of the heating steam. Should the de-aerator 
be put out of operation, the system immediately func- 
tions as an ordinary closed feed surge tank arrange 
ment, the condensate from the ejector flowing through 
the storage vessel 10a and extraction pump delivery 
pipe 6 to the boiler-feed pumps. When the turbo set 





is off load, should the boilers require topping up the 
| extraction pump 5 can maintain a reserve of de-aerated 
water in the storage vessel 10a if a small ejector is used 
as an alternative to the condenser connection 13. In 
operation, the demands of the boiler-feed pumps 7 are 
met through the pipe-line 6 through which the extraction 
| pump 5 normally discharges. For peak demands this is 
supplemented from the reserve of de-aerated water in 
| the storage vessel 10a. The supply of condensate to 
| the de-aerator is maintained through the spray nozzles 
which deliver a constant quantity as maintained by the 


| head of the surge tank 11, which has a capacity equal 


maximum steady demand of the boiler-feed 
pumps. The extraction pump 5 should have a maximum 
capacity in excess of the maximum delivery of the 
spray nozzles so that there is no likelihood of the de- 
aerator becoming flooded. When the demand of the 


to the 


| boiler-feed pump falls below the maximum capacity of 


the de-aerator nozzles, the excess of de-acrated water 
delivered by the extraction pump is recirculated through 
the storage vessel to the supply pipe of the nozzles. 
that a continuous supply of de-aerated water is main 
tained in the storage vessel and the displaced water 
from that vessel mingles with condensate on its way 
to the spray nozzles. The additional surface feed heaters 
need not necessarily be employed. (Accepted February 5. 
1943.) 


ao 


MISCELLANEOUS. 


554,007. Baker's Oven. S. A. Rhodes, Limited, of 
Manchester, and T. Rhodes, of Manchester. (8 Figs.) 
February 25, 1942.—The invention is an oven in which 
The furnace 
| can be arranged at the back, the front, or on either side, 
| the grate A being raised above the bottom of the oven 
structure so that the bottom of the ashpit can be made 
level with the bottom of the structure instead of being 
sunk below it as is usual. The floor of the bottom cham- 


and secures the advantages of the direct-contact heater | ber B is some distance above the level of the grate and a 
method for heating the feed water while reducing the | series of heating tubes C run from end to end of the 
number of pieces of apparatus. As compared with the | chamber below the floor, the space in which they are 
earlier plant, the present system enables a surface feed | situated being enclosed and heat insulated on the bottom, 
heater to be dispensed with and also avoids the necessity | sides and ends. The tubes are inclined downwards 
for using a drain cooler, flash box and a forward feed | towards the grate and their ends project into the furnace 
pump. The condenser 1 is discharged by an | chamber so that the hot gases generate steam in them. 
extraction pump through a steam ejector and the con-| Three vertical ducts lead upwards from the furnace 
chamber, the central duct D leading to a horizontal 


The condensate ‘eed water is 











and is met by steam at 45, which is bled from the turbine 
The 
de-aerated condensate from the heater-de-aerator 4 is 





the most economical in use. A suggestion that the | withdrawn by an extraction pump 5 and discharged 
jaws of a self-centring chuck might be softened and | through a pipe-line 6 for boiler feed purposes. Additional 
either have special fixtures screwed to them or be | feed heaters 8 and 9 can be situated before and beyond 
bored out to hold work of a special diameter contains | the boiler feed pump 7 if pressure and temperature 
a pitfall for the unwary, no word of caution being | requirements call for them. The de-aerated feed water 
given that the jaws should be pressed outwards against | discharge pipe is a branch from a standpipe 10 leading 
the &croll (by a washer gripped at their inner extremities, | to an open surge tank 11. The standpipe is in communi- 
or by other means) during the boring operation. Rather | cation with the condensate discharge line 3a from the 
curiously, no mention is made, in this connection, of | steam ejectors to the de-aerator 4. A baffled storage 
the time-honoured split sleeve, bored out to suit the! vessel 10a is mounted in the standpipe between the 
job in hand. boiler feed discharge pipe 6 and the pipe 3a delivering 
| condensate to the de-aerator. The hot drains from the 
| additional surface feed heaters 8 and 9 can be sprayed 

NEWMAN MEMORIAL PRIzE.—The Newman Memorial | into the heater-de-aerator through the connection 12 to 
Fund, which was founded in 1886 in memory of Mr. | supplement the supply of bled steam at 4b. The vacuum 
Edward Newman, R.N., who died while serving as Chief | in the de-aerator 4 is normally maintained by a con- 
Engineer of H.M. Dockyard, Portsmouth, consists of a/| nection 13 to the condenser. An automatic valve con- 
sum of 4001. The interest on this is employed annually | trols the supply of condensate to the de-aerator 4 and 
to provide a prize, consisting of books or scientific | another automatic valve controls the supply of bled 
instruments, which is conferred upon the engineer officer, | steam, both valves being normally maintained fully 
R.N., who takes first place at the examination in practical | open by the pressure drop across the extraction pump 5. 
engineering held on the completion of his course. The | In the event of the extraction pump stopping, both 
prize for 1943 has been awarded to Lieut. (—£) W. B.| valves close automatically and isolate the de-aerator 4, 
Stead, R.N., of H.M.S. Duke of York. beth on the water and on the steam side. The water 




















(564,007) 
central duct d* between the top of the chamber B and 


the floor of the upper chamber E. The two outer vertical 
ducts lead to two horizontal ducts above the top of the 
upper chamber E which join, at the other end, a central 
duct leading to the flue F. At each side of the horizontal 
central duct d? between the two chambers is a horizontal 
duct which opens at the far end into the central duct and 
at the opposite end into the corresponding outer vertical 
duct. For the rapid cooling of the upper chamber, air 
inlets H, controlled by a damper, communicate with the 
horizontal ducts above and below the upper chamber E. 
When the valves or dampers are opened, cold air is drawn 
in and circulated over and below the top chamber. This 
arrangement gives even heating in both chambers, con- 
siderable flexibility of heat control and reduced cost of 
maintenance. Since no sunken ashpit is required, the 
oven can be built on an upper floor. (Accepted June 15, 








1943.) 
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THE HEATING 
OF ELECTROMAGNET 
WINDINGS. 


By G. Wrxprep. 


Tue heating of electrical windings is a subject 
which presents considerable difficulties to the 
development of accurate theoretical treatment, 
owing to the large number of variables involved and 
the general difficulty of obtaining reliable experi- 
mental data. Most of the work hitherto carried 
out has applied to electrical machinery, for which a 
considerable amount of information can be found 
in the numerous individual papers and text-books 
on electrical machine design. In the case of windings 


which also impose restrictions on temperature. 
Foremost among these is the reduction of ampere- 
turns consequent upon the increase of temperature, 
introducing the possibility of serious impairment of 
the performance of electromagnetic apparatus. It 
can easily be shown that in the case of a copper 
winding with an average temperature-rise of 
80 deg. C., the current at constant voltage, and hence 
also the ampere-turns, are only about 77 per cent. 
of the value obtained with the winding at normal 
room temperature. On the assumption that the 
excitation of the winding corresponds to the linear 
portion of the magnetisation curve for the particular 
magnetic circuit with which it is used and that the 
electromagnetic force is proportional to the square 
of the flux density, it is seen that the work done 
with the winding at its maximum steady tempera- 





for electromagnetic apparatus, such as contactors, 


ture is only some 60 per cent. of that corresponding 
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relays and solenoids, the available information is 
relatively meagre, and not sufficiently correlated to 
provide an accurate basis for design work. Windings 
of this kind differ from those of electrical machines 
chiefly owing to the fact that artificial cooling is 
not normally used and that in many cases it is 
necessary to determine the rate of heating and 
cooling as well as the final steady temperature in 
order to solve problems relating to repeated duty 
cycles. It is probably true that the predetermina- 
tion of the temperature-rise of windings is one of the 
most difficult with which the designer has to deal, 
and that in many instances the process is one in 
which judicious guesswork plays a more prominent 
part than straightforward calculation. It is the 
object of the present article to clarify the principal 
factors affecting the problem and to establish a more 
satisfactory basis for determining the temperature- 
rise of electromagnet windings. 

The necessity for keeping the temperature of a 
winding well within the limits set by considerations 
of safety of the winding and its associated insulation 
is well recognised, but there are other considerations 











to the cold winding. These conditions are aggra- 
vated in cases where it is necessary for the apparatus 
to operate satisfactorily on voltages considerably 
lower than normal after having attained the tem- 
perature-rise corresponding to the steady state at 
normal voltage. Such requirements are included in 
British Standard Specifications relating to electro- 
magnetic contactors; the lower limit of voltage 
being 80 per cent. of normal in the case of direct- 
current apparatus and 85 per cent. in the case of 
alternating-current apparatus. 

Change of resistance with temperature also has 
considerable effect on the operation of voltage relays, 
and will disturb the setting unless special measures 
are taken to nullify the effect or to restrict the 
temperature-rise by using coils of special design. 
With a given operating value of ampere-turns the 
operating value of voltage is increased by a factor 
equal to the product of temperature-rise and tem- 
perature coefficient of resistance of the winding, so 
that a low temperature-rise is essential for stable 
operation. In this connection mention may be 
made of the effect of temperature on the size of 





wire used in a coil winding. It may be shown* 
that, in order to produce x ampere-turns with an 
applied voltage E, the winding conductor will require 
to have a diameter given by 


1-36Dz. 
tna / TR? in., (1) 


where D is the sum of the inner and outer diameter 
of the cylindrical coil in inches. The numerical 
factor is proportional to the specific resistance of the 
conductor, being 1-36 for copper (2 X specific 
resistance in microhms per inch cube). It follows 
that this factor is subject to corrections for changes 
of temperature, and that, for the same number of 
ampere-turns to be produced with a temperature 
rise t, the wire diameter must be increased in accord- 
ance with the equation 


d,=dV(l+ah. (2) 
where « is the temperature coefficient of resistance. 
It is, of course, impracticable to increase the cross- 
section of the conductor in proportion to the 
temperature-rise as the coil heats, but the equation 
does give an indication of the order of correction 
required when calculating the size of wire in order 
to allow for the effects of increase of resistance with 
temperature and thus to ensure the required number 
of ampere-turns under normal conditions of tem- 
perature-rise. It is usually necessary to make 
tentative calculations based on an assumed value 
of temperature-rise, as this will depend upon the 
coil dimensions, which are, in turn, partially deter- 
mined by the cross section of conductor material. 

The principal factors which determine the tem- 
perature-rise of a winding may be enumerated as 
follows :— 

Wattage Input to Winding.—It should be recog- 

2 


nised that this quantity, given by I*R, or ® 


is not always constant, even with a constant 
voltage E, owing to temperature variations of the 
resistance R and consequently also of the current I 
flowing in the winding. A constant input of heat 
to the winding is obtained only in the steady state 
when the final temperature is reached, #.e., when 
the heat input and thermal losses become equal. 
Disturbance of this balance from any cause results 
in a corresponding change of resistance. It will be 
seen that if independent changes occur in the rate 
of thermal loss they may either augment or counter- 
act changes resulting from variations of applied 
voltage. 

Extent of Winding Surface—The heat gene- 
rated in a winding is dissipated by transfer to the 
cooler boundary surface where it is lost by radiation, 
convection and conduction. The extent of these 
surfaces will therefore determine the rate of thermal 
loss and hence the temperature attained by the 
winding. The temperature-rise is thus proportional 


to % where W is the wattage input as already 


defined and 8 is the area of the surface over which 
the heat is dissipated. It may be noted that the 
heat loss will not normally be uniform over the 
entire surface. If the temperature-rise is expressed 
in the form 
W 
¢ = is (3) 

the factor k represents the number of watts per unit 
surface area per degree rise of temperature. 

Type of Surface—For a given extent of sur- 
face the heat loss by radiation is greatly affected 
by the nature of the surface. The rate of loss from 
a rough surface is much greater than from a smooth 
one of the same size, so that rough surfaces are 
preferable for those parts of the winding where the 
heat loss takes place by radiation. Demonstration 
of this fact is sometimes seen in the thermal break- 
down of coils with metal identification tabs affixed 
to the outer surface. In such cases it is common for 
breakdown to occur in the immediate vicinity of the 
tab while the remaining parts show no signs of 
overheating. The convection loss is influenced by 
the shape of the surface. 

Method of Cooling.—In practice, a large pro- 
portion of the heat generated in a winding is lost 
by conduction due to contact with other parts. 





* G. Windred, Electromagnets and Windings. London : 





Newnes, 1943. Chapter IV, Design of Windings. 
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The extent of such contact has a marked effect 
upon temperature-rise since it determines the rate 
of heat conduction from the winding. Alternative 
conditions are shown in Fig. 1 (a) and (5), page 521, 
representing arrangements commonly seen in prac- 
tice. In case (a) the inner bore of the coil is filled by 
a core forming part of the magnetic circuit, which is 
also in contact with one end of the coil. These 
portions of the surface thus contribute to thermal 
loss by conduction, while the outer surface and some 
proportion of the remaining end are effective for 
radiation loss. In case (6) the coil is fitted into a 
recess in the magnetic circuit and completely sealed, 
so that thermal loss is only by conduction. In both 
cases, effectiveness of conduction depends upon 
continuity of contact and the thermal conductivity 
of the sealing medium. It may be pointed out that 
in an alternating-current system the temperature 
attained by the iron circuit owing to eddy currents 
and hysteresis may exceed that of the winding, in 
which case there can be no heat transfer from the 
winding by conduction to the iron circuit, and 
radiation loss must be relied upon for lowering the 
temperature of the winding. 

Time-On Period.—Owing to the finite rate of 
heat propagation through the winding, a definite 
time is required for the attainment of temperatures 
corresponding to changes of heat input. The rate 
of heating is also affected by the rate of thermal 
loss. In the case of an electrical winding the condi- | 
tions are complicated by the fact that the medium 
is heterogeneous, as the winding consists normally 
of alternate layers of different materials having 
different thermal properties. The heating time of 
windings is important in cases where the time- on | 
period, or time of excitation, is less than that) 
required for the attainment of maximum tempera- | 
ture. 

It is evident that the surface temperature of a 
winding, as measured by a thermometer, bears a very 
indefinite relationship to the average temperature 
throughout the entire winding, as measured by the 
change of electrical resistance method. The differ- 
ences between the average temperature and that of 
the hottest part of the interior in a given case may 
also be greater than appears to be generally realised. 
It is stated by Underhill,* for example, that “ In 
coils having low space factors due to insulation, or 
relatively great coil-wall thicknesses and coil lengths, 
the hottest-spot temperature is frequently 35 deg., 
and occasionally 45 deg. F., greater than the average 
temperature of the coil, due to the inability of the 
heat to escape from the interior of the coil wall as 
rapidly as produced therein.” In view of the fact 
that it is the temperature of the hottest part which 
determines the life of a winding, it will be under- 
stood that surface measurements are unreliable as 
a means of determining the thermal conditions. The 
unsatisfactory nature of surface measurements is 
further increased by the difficulty of obtaining 
consistent results unless the method of applying the 
thermometer or thermocouple to the surface is| 
rigidly specified and carefully carried out. 

In the American Institute of Electrical Engineers 
Standards quoted by Underhill three methods of 
temperature measurement are recognised: (1) 
thermometer method ; (2) resistance method; and 
(3) embedded detector method. In method (3), 
thermocouple or resistance temperature detectors 
are located in the winding as nearly as possible at 
the estimated hottest spot, and the readings thus 
obtained are assumed to be 15 deg. C. higher than 
those with method (1) and 10 deg. C. higher than 
with method (2). 

In connection with field coils for direct-current 
machines Miles Walkert quotes some measurements 
by Rayner showing that the temperature of the 
inside layers was frequently 50 deg. C. higher than 
the reading of a thermometer placed on the outside 
of the coil, and states that “in many cases the 
maximum temperature was 20 deg. C. higher than 
the mean temperature measured by the resistance 
method.” It may be pointed out that these figures 
refer to coils of considerable depth. According to 











* ©. R. Underhill, Coils and Magnet Wire, page 283 | 
(1925). New York: McGraw-Hill. 
t Miles Walker, Specification and Design of Dyname- | 
Electric Machinery. London: Library Press (1920). 








Still* the mean temperature in coils of average size 
may be 1-4 times and the maximum temperature 
1-65 times the external temperature. Similar 
results are given by Wilson for his tests on a large 
number of different types of coils which showed the 
following increases of temperature when measured 
by change of resistance as compared with surface 
temperatures: bare series coils, 6 per cent. ; double 
cotton covered series coils, 18 per cent. ; and double 
cotton covered shunt coils, 40 per cent. 

In British Standard Specifications No. 587-1940 
and No. 775-1938 the limits of temperature-rise for 
contactor and rélay coils as measured by thermo- 
meter or thermocouple on the surface are specified in 
accordance with Table I. An approximation to the 
maximum internal temperature may be arrived at 
by adding some 40 per cent. to the figures in the 
table, and it will be seen that in some cases the 
resulting temperatures seem excessive. These con- 
siderations emphasise the comparative vagueness of 
surface temperature measurements and show the 
advantage of the resistance method in giving results 
closer to the maximum internal or “ hottest spot "’ 
temperature. The high-temperature reading of re- 
sistance may also be used for estimating directly the 
number of ampere-turns produced at this tempera- 


TABLE I.—Temperature Limits for Coil Windinge. 











(From B.S.S. No. 587-1940.) 
Maximum 
Temperature- Rise (deg. C.). 
Type of Insulating Continu- Inter- 
Material. ously mittent 
Rated Rated Series 
Shunt Shunt Coils. 
Coils.* Coils. 
Class S 
Cotton, silk, and 
similar enatesteie (m one im- 
pregnated) 40 45 55 
Clase A. 
1. Class O materials, im- 
pregnated or used with 
enamel .. a ' 50 55 65 
2. Enamelied wire not in 
association with Class O 
fibrous material ‘ 70 75 85 
Class B. 
Built-up asbestos, mica and 
similar materials, and bare 
coils . 100 105 115 
Clase D. 
Coils with synthetic -resin 
impregnation . 70 75 85 














* For continuously rated shunt coils the 


value of 40 deg. C- 
for the ambient temperature shall be ado . 


ture. With suitable apparatus it is possible to make 
resistance measurements of temperature more 
quickly and conveniently than surface measure- 
ments. The approximate location of the hottest 
region inside a winding may be determined experi- 
mentally by embedded thermocouples, or turns of 
wire the temperature-rise of which may be deter- 
mined by the resistance method. The type of 
results obtained are shown in Fig. 2, page 521, 
which refers to a coil mounted as in Fig. 1 (a) and in 
which conduction losses exceed those due to radia- 
tion. In this case the distance z represents the 
difference between surface temperature and maxi- 
mum temperature, but the amount of this difference 
is not necessarily the same for both directions of 
temperature measurement. 
When the final steady temperature of a 

is reached, the rates of generation and loss of heat 
are equal. It follows that to ensure the lowest 
temperature with a given power input to the wind- 
ing the rate of heat loss must be a maximum. The 
requirements for this condition have already been 
outlined in connection with equation (3), in which 
use is made of a factor representing the relation 
between wattage input, surface area and temperature 
rise. The value of this factor depends upon several 
variables contributing to the rate of heat loss from 
the winding and varies slightly with temperature. 
In general, it may be stated that its value can be 
determined with accuracy only on the basis of test 





* A. Still, Principles of Electrical Design, page 45 
(1916). New York: McGraw-Hill. 

t W. Wilson, The Calculation and Design of Electrical 
Apparatus. Third edition, page 156 (1941). London: 


| Chapman and Hall. 


data obtained from carefully controlled measure- 
ments. Particular attention must be given to the 
method of mounting the winding, which influences 
the rate of heat loss. Comparatively little informa- 
tion is available upon which to base design calcula- 
tions. Miles Walker* quotes experimental work on 
field coils giving a law of the form 
Watts per sq. cm. per deg. C. temperature rise 
= 0-001 (1 + K v%), 

where v is the velocity of the cooling air flow in 
metres per second. The constant K varies accord- 
ing to the disposition of the coil relative to the air 
flow, having the approximate value of 0-5 for normal 
arrangements. It will be seen that for still air this 
law gives : 
Watts per sq. in. per deg. C. temperature rise = 0-007. 
Although it is not made quite clear, it appears that 
in Walker’s experiments the surface area is the 
cylindrical surface only and that the temperature 
is measured at the surface. 

In connection with field coils, 8S. P. Thompsont 
gives the empirical formula 
75 W 

3 , 
where ¢ is the temperature-rise of the coil surface 
in deg. C. as measured by thermometer, and S is the 
heat-radiating surface in square inches, not including 
the end flanges and internal surfaces. This formula 
is seen to yield a value of k = 0-013 in equation (3). 

In dealing with electromagnet coils, as distinct 
from field coils, Jasse~ uses a “cooling factor” 
(K@hlziffer) which he says is practically constant 
and for rough surfaces amounts to 12 watts to 14 
watts per square metre per degree Centigrade tem- 
perature-rise, where the temperature-rise is measured 
at the surface. Jasse does not specify what pro- 
portion of the total surface is to be regarded as 
the cooling surface, but it may be noted that in the 
notation of equation (3) his factor becomes 

Watts per sq. in. per deg. C. temperature rise = 

0-0077 to 0-0090. 








In connection with coils having the ends and 
| outside surfaces exposed to air, it is stated by Still§ 

that for a coil of cotton-covered wire with a coat or 
two of varnish, the cooling factor has an average value 
| of 0-006 with a rise of 40 deg. C. and of 0-0056 with 
a rise of 20 deg. C., the temperature-rises being 
measured at the surface. 

According to figures given by Roters|| for varnish- 
impregnated enamelled-wire coils with paper inlay, 
the cooling factor for a coil in good thermal contact 
with the iron parts is 0-0067 with a rise of 40 deg. C. 
and 0-0083 with 100 deg. C. rise. For the same 
coil alone, or in poor thermal contact with the iron, 
the factor varies from 0-0060 with 40 deg, C. rise 
to 0-0073 with 100 deg. C. rise. In this case the 
temperature figures are average values, measured 
by change of resistance. The foregoing results are 
summarised in Table IT :— 














TABLE II. 
Cooling Factor, Proportion Average or 
Authorit Watts per of Total Surface 

y- sq. in. eer Surface Tem- 

deg. C. for 8. perature. 
Walker 0-007 External only | Surface 
Thompson 0-013 Extl. + ends | Surface 
Jasse .. 0-0077 to 0-0090 | Not s Surface 
Still .. 0-006 Extl. + ends | Surface 
Roters 0-0075 (avge.) | Extl. + ends | Average 
e 0-0066 External only | Average 








In view of the nature of the problem and the 
varied conditions of measurement, these figures 
show remarkably good agreement. The high value 
of Thompson's factor is possibly due to the action 
of forced draught from the armature, as his formula 
refers only to machine-design practice. It may be 
noted that as average temperature should be higher 





* Loc. cit., page 230. 

+ 8. P. Thompson, Dynamo-Electric Machinery, vol. I. 
7th edition, page 182 (1904). London: Spon. 

t E. Jasse, Die Elektromagnete, page 187 
Berlin : Springer. 

§ A. Still, Elements of Electrical Design. Second edition, 
page 45 (1932). New York: McGraw-Hill. 

| H. C. Roters, Zlectromagnetic Devices, page 185 (1941). 
New York: Wiley. 
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than surface temperature the factor should be lower 
for the latter system of measurement. If average 
temperature is assumed to be 20 per cent. higher 
than surface temperature, it is seen that the factor 
should be about 0-83 of the value corresponding to 
the latter. Comparison between the figures of 
Walker and Roters show reasonable agreement with 
this assumption, especially in view of the very 
different conditions of test. If heat transfer takes 
place by conduction across the coil ends as well as 
by radiation from the external surface, the factor 
should be higher than in the case of surface loss only, 
as shown in the figures due to Roters. The am- 
biguity in the specification of effective cooling surface 
in the remaining results does not allow of accurate 
comparisons between them. There is also in- 
sufficient information on which to base an estimate 
of the relation between conduction and radiation 
losses. If this distinction were possible, use could 
be made of two cooling factors, k, and &,, applying 
to the curved outer surface (radiation loss) and the 
end surfaces (conduction loss) respectively, in which 
case the equation for temperature-rise would become 
Ww 4 
‘“FS+HRA ’ *) 
where § is the area of the outer curved surface and 
A the area of effective conducting surfaces. It is 
permissible to include in A only surfaces which are 
in good thermal contact with iron parts, and if any 
doubt exists it is more conservative for design pur- 
poses to assume that only a proportion, say 50 per 
cent., of such surfaces are effective. Failing definite 
experimental determination of &,, it is necessary 
to use a single factor which will theoretically repre- 
sent the mean of k, and k, for the whole effective 
surface. 

From the foregoing results a suitable value of k 
in watts per sq. in. per deg. C. is 0-0065. It remains 
to decide how the effective surface shall be deter- 
mined for the various possible ways in which a coil 
may be mounted. The equations given below for 
representative cases should give sufficiently accurate 
results for general design work. The figures refer 
to a cylindrical coil with a rough surface, located 
in still air with its axis horizontal. The tempera- 
ture-rise is in deg. C. at the coil surface. Average 
temperature-rises, as measured by change of resist- 


ance, may be taken as at least 20 per cent. higher. | 


The areas of conduction surfaces represented in the 
equations are maximum values, and should be 


reduced as already indicated if any doubt exists as 


to the effectiveness of thermal contact with the 
iron circuit. 

Case 1.—Open coil, no conduction loss. In this 
case it is preferable to assume that only the outer 
curved surface is effective for cooling. For a coil 
L-in. long and D-in. external diameter 

Ww 


¢ iy “~~ wm . . 
" 0-0065 # DL (5) 


Case 2.—Radiation from outer curved surface, | 


conduction from one end. (As Fig. 1 (a) when coil 
is loose fit on iron core.) 
Ww 
= 90-0065 [> DL + ja (D? — a) 
where d is the bore diameter in inches. 
Case 3.—Radiation from outer curved surface, 
conduction from one end and bore. (As Fig. 1 (a) 
when coil is tight fit on core.) 
an Ww 
~ 0-0065 [w L (D + d) + 3x (D* — d?)] © 
Case 4.—Radiation from outer curved surface, 
conduction from both ends. 
Ww 
0-0065 [7 DL + $2 (D? — d@)] 
Case 5.—Radiation from outer curved surface, 
conduction from both ends and bore. 
=_— WwW — 
~ 00065 [7 L(D + d) + $2(D®—d?)] * 
Case 6.—Conduction from entire surface, no 
radiation. (As in Fig. 1 (}).) In this case the 
equation is as for Case 5, but the cooling factor 
should preferably be determined experimentally. 
Calculation of Heating Curves.—When an electro- 
magnet is used on a duty-cycle in which the time-on 
period is less than the time require? jor the winding 
to reach its final steady tempe:ature it is desirable 


(6) 





(7) 








(8) 


t (9) 








to have some means of determining the temperature 
rise of the winding after a given interval of time 
from switching on. With this information it is 
possible to secure maximum work from the electro- 
magnet by designing or selecting a winding absorb- 
ing the maximum wattage input consistent with a 
prescribed temperature rise on the given duty-cycle. 
In the case of a homogeneous mass with a constant 
heat input the relation between the temperature- 
rise @ after an interval a seconds from the commence- 
ment of heating and the final steady temperature 
rise ¢ is given by the equation 


a 
@=t(l—e 6) (10) 

where e is the base of Naperian logarithms and b is 
the time in seconds which the body would take to 
attain the steady state temperature if there were 
no cooling. Although an electrical winding is by 
no means homogeneous in the thermal sense, this 
equation is useful as a guide in determining coil 
heating curves. Owing to the essential differences 
between the classical heating problem to which the 
equation refers and the conditions applying to 
electrical windings, theoretical results obtained with 
the equation should be regarded only as approxi- 
mate. In addition to the variation of thermal 
conductivity through the depth of the winding, as 
represented by alternate layers of copper and cotton 
for example, there is the fact that the heat input 
is not constant. This is due to the increase of 
| resistance with temperature, which causes a reduc- 
| tion of wattage with time. Suitable modifications 

to the classical equation may be readily determined 
| on the basis of tests under operating conditions. It 
|may be pointed out that surface temperature 

measurements are not suitable for the plotting of 
| heating curves, and average values as determined 

by change of resistance should be used. 
| The value of 6 in equation (10) may be easily 
| found by Joule’s law. If the density of copper is 
| taken as 144 grammes per cubic inch and its specific 
‘heat as 0-095 calorie per gramme per deg. C., the 
| number of watts required to raise the temperature 
| of 1 cub. in. of copper through 1 deg. C. in 1 second, 
| if no cooling takes place, is 57. In the case of a 
| winding with a total volume V of copper, we there- 
| fore have 





b = 57 L sec. (11) 
| The relation between the final steady temperature 
rise ¢ and the time 6 as calculated from equation (11) 
gives the time variation of temperature at the 
moment of switching on, as shown in Fig. 3, page 
521. The entire heating curve may be plotted by 
solving equation (10) for various values of the heating 
time a. In making the calculations it is preferable to 
add a few per cent., according to the nature of the 
winding, to the weight of the coil when computing the 
volume so as to allow for the thermal capacity of the 
insulation. The density of copper may be taken as 
0-32 Ib. per cubic inch. The curve in Fig. 3 is 
drawn from calculations carried out as above for a 
coil having a volume of 24 cub. in. of copper 
(including allowance for insulation) and a final 
temperature-rise of 130 deg. C. When the tempera- 
ture-rise is calculated from equations (5) to (9), it 
must be increased by the appropriate factor of at 
| least 20 per cent. in order to give the average value. 
| The values of the exponential term in equation (10) 





for various values of é may be taken directly from 


suitable tables of e~*, such as are to be found in 
Kaye and Laby’s Tables* or the Smithsonian 
Tables.t It is also possible to construct the heating 
curve by graphical methods,t which tend to yield 
somewhat high values of temperature rise. The 
cooling curve may be regarded as the inverse of the 
heating curve and is thus governed by the equation 


= S 
O@=te »b 
corresponding to the dotted curve in Fig. 3. From 





* G. W. C. Kaye and T. H. Laby, Tables of Physical 
and Chemical Constants. Ninth edition. (1941). London: 
Longmans 

t Smithsonian Physical Tables, page 48 (1934). 
by F. E. Fowle. Washington. 

t Particulars are given in the author’s book, loc. cit., 
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pages 86 to 88. 


the two curves it is readily possible to estimate the 
temperature-rise resulting from any prescribed 
cycle of operations when the durations of the heating 
and cooling periods are known. 

It should be understood that the considerations 
outlined in this article are intended as a guide to 
the design of electromagnet winding from the 
thermal standpoint. The equations developed are 
subject to several sources of inaccuracy, but should 
at least serve as a basis for more accurate expres- 
sions which can be derived from the results of 
experimental work without great difficulty. It is 
to be hoped that due attention to this work may 
be forthcoming in order to provide more satisfac- 
tory methods of design than are now available. 
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Screw Thread Cutting and Measurement. By A. C. Par- 
KINSON. London: Sir Isaac Pitman and Sons. 
Limited. [Price 68.] 

Henry Mavupstay, with his screw-cutting lathe, 

presented engineers at once with a simple method 

of producing identical screw threads and with the 
many problems inseparable with screw cutting in 
the lathe, and Sir Joseph Whitworth faced the 
difficult problem of the standardisation, and hence 
the measurement, of screw threads, which, with 
Maudslay’s invention, had become one of urgency ; 
yet, since those days, screw threads seem scarcely 
to have ceased to multiply, until the mechanical 
engineer of the present has to keep by him a screw- 
thread book which consists mainly of tables, to 
most of which he will scarcely ever have reason to 
refer. In the volume under review, screwthread 

cutting and measurement are considered with a 

completeness that few can question and in a manner 

which both the tyro and the expert can appreciate. 

Not the least valuable point in this book is that it 

collates the more important matter contained in a 

number of British Standard Specifications relating 

to screw threads, and thus obviates the necessity of 

consulting either a mass of small pamphlets or a 

bulky volume. It contains 129 illustrations and 

figures, and 22 tables, including Messrs. Alfred 

Herbert’s comprehensive and valuable comparative 

table of British, American and Continental screw 

threads. Various references are made in the text 
to Notes on Screw Gauges, produced by the Metrology 

Department of the National Physical Laboratory, 

while a further N.P.L. publication, Notes on Gauge 

Making and Measurement, is also recommended. 

With these two volumes added, the most exacting 

engineer will need no further printed source of 

information. 








An Introduction to Principles of Flight. By W. F. 
WarRE, B.Sc. London: Macmillan and Company, 
Limited. [Price 3s.] 

DespPiITE the long dependence of the population of 

these islands on the maintenance of British sea 

power, it is doubtful whether the Press of the 
country ever took as much interest in the details 
of warship construction and operation as it shows 
to-day in the parallel features of aircraft. It follows 
that the popular mind, and especially the youthful 
mind, is correspondingly better informed on aircraft 
technicalities than on maritime affairs, and that the 
way of the serious instructor is made more smooth 
on that account. Mr. Ware’s little book illustrates 
very well the relative effect upon the elementary 
text-book ; for, though he describes his treatment of 
the subject as being “‘ as straightforward and non- 
technical as possible,”’ it is, in fact, quite consider- 
ably technical by comparison with the standards 
that would have to be adopted in a similar work on 
the principles of ship resistance and propulsion, yet 
not too abstruse for the understanding of air cadets, 
new entrants into the aircraft industry or other 
readers, of average intelligence, but not specifically 
students of aeronautical matters. Elementary 
though it avowedly is, the book teaches nothing 
that might earn the stigma so often attaching to 
the term “ popular”; and any reader who works 
conscientiously through the series of model experi- 
ments and test questions provided will have added 
to his mental equipment a stock of really useful 





information in this field. 
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CAUSES OF BOILER 
OUTAGE. 
(Concluded from page 504.) 

We conclude below our report of the discussion 
at the joint meeting of the Institutions of Mechanical 
and Electrical Engineers which was held in London 
on November 4. At this meeting, two papers were 
presented : one on “ Causes of High Dewpoint Tem- 
peratures in Boiler Flue Gases,” by Mr. W. F. 
Harlow, was reprinted in abridged form in our issue 
of December 10, and an abridgment of the other 
paper—“ Bonded Deposits on Economiser Heating 
Surfaces,” by Mr. J. R. Rylands and Mr. J. R. 


Jenkinson—was begun on page 517 of ENGINEERING | 


of December 24 and is concluded on page 536 of the 
present issue. The two papers were discussed 
together. The discussion was opened by Mr. M. H. 
Adams, who was followed by Messrs. L. 8. Fosbrooke, 
F. Shakeshaft, B. M. Thornton and F. Fraser Ross. 

The next speaker, Mr. R. L. Rees, said that Messrs. 
Rylands and Jenkinson had put forward three 
criteria against which they tested several theories 
of the formation of deposits in economisers. One 
of these criteria was concerned with the physical 
structure of the scale-shown in Fig. 3 of their 
paper (see page 518, ante), a structure which 
occurred often, but invariably, in the deposits 
found on economiser and generator tubes, but 
not on the superheater; and the authors had 
made in the laboratory a scale which had a 
closely similar structure. This experiment showed 
that a characteristic deposit might be built up by 
the method that the authors used, but it certainly 
did not show that such a deposit could be built up 
in no other way. It was probable that the charac- 
teristic structure of the experimental deposits was 
the result of aerodynamic effects, and that the 
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ful whether equilibrium was reached, or even ap- 


proached, but the reactions in the boiler furnace 
were taking place at great dilution, in the presence 
of several other gases, including carbon monoxide, 
and in the presence of quantities of finely-divided 
solids, and in the immediate neighbourhood of an 
extensive release of energy. It would be surprising 
if the Bodenstein curve of Fig. 1, page 498, ante, 
was found to hold under such conditions. There 
was certainly a possibility that the gases leaving 
the combustion chamber might contain harmful 
quantities of sulphur trioxide. Fortunately, the 
theory given in the paper was amenable to ex- 





perimental test by direct observations on operat- 
ing boilers and by the collection of statistics. 
If the dangerous concentration of sulphur trioxide 
was present in the gases leaving the combustion 
chamber, the relative freedom from this trouble 
which was experienced up to 15 or 20 years ago 
could best be restored by suitable modifications of 
the combustion process. The results of recent work 
held promise that this could be done in some of the 
cases that had been examined. 

Mr. L. F. Jeffrey said that he had been fortunate 
so far as economiser performance was concerned, 
and the greater part of the trouble he had experi- 
enced had been with superheaters. The authors 
indicated that their theories could be extended to 
the superheater, and he asked in what way their 
investigations could be applied to superheaters. He 
endorsed Mr. Adams’s recommendation that the 
loads on the grates should be reduced, and boiler 
ratings carefully considered. At the same time, 
he felt that boiler design must receive more attention 
with a view to eradicating those factors which contri- 
buted to the formation of dust and deposit. 

Dr. A. A. Taylor thought that the conclusions 
reached in Mr. Harlow’s paper were not quite 





aluminium sulphate or other bonding agent merely 
gave the deposit its mechanical strength. 

Another of the three criteria was concerned with | 
the period of immunity often experienced when new | 
plant was installed, of which they gave an ingenious 
explanation. It was difficult to understand, how- 
ever, why this or a closely similar explanation should 
not be valid for other theories. Every deposit that | 
he had seen, even typical “ bird-nesting,” had as its 
foundation, next to the heating surface, a thin layer 
that was distinguishable from the rest of the deposit ; 
from which it was surely permissible to infer that 
the surface of a new tube must undergo some | 
definite change before deposit could build up on it. | 
The authors had given a possible explanation of 
such a change which, he thought, was not an essen- 
tial part of the aluminium-sulphate theory, and could 
be readily adapted to fit other theories. Their | 
method of preventing deposits by washing was 
designed to restore the tube surface to its original 
immune condition ; in other words, to remove that 
layer next to the metal whichenabled more deposits 
to build up. A similar argument could be used to 
show that the aluminium-sulphate theory was not 
the only way of accounting for the comparative 
immunity of pulverised-coal plants, which formed 
the authors’ third criterion. The authors had given 
an ingenious and valuable theory of the formation 
of economiser deposits, but had failed to prove that 
no other theory was valid. The complexity of the 
problem suggested that several different mechanisms 
might operate simultaneously. 

Mr. Harlow had formulated a theory of the 
formation of sulphuric-acid vapour in flue gases 
against which it seemed impossible to produce any 
valid scientific argument. There was reason to 
suppose that some sulphur trioxide or sulphuric-acid 
vapour must be formed as the gases passed through 
the superheater, but he could not agree that this 
was the only possible method of formation. In view 
of the serious practical implications of Mr. Harlow’s 
theory, it was especially desirable to be clear about 
this matter. The statement that it would seem 
impossible for an excessive amount of sulphur tri- 
oxide to be produced in the combustion process was 
based upon the results of experiments made by 
Bodenstein and others, who calculated the equili- 
brium constants of the SO,-+0,-+S0O, reaction from 
experiments made under ideal conditions in the 


justified, because of the great differences which 
occurred in the experimental procedure as compared 
with what happened in a superheater ; in his experi- 
ments he used a much cooler gas and one which 
probably contained a much higher proportion of air. 
The gases entering the superheater would probably 
contain very little oxygen. There might also be a 
great difference between the flue solids in a flue gas 
entering a superheater and those used in the experi- 
ments. In a superheater, hot gas passed over a cool 
surface, whereas in these tests a cool gas was passed 
over heated surfaces. Again, in any catalytic process 
one of the most important facts was the time of 
contact between reactant and catalytic surface. 
Iron oxide was a slow converter of sulphur dioxide 
to sulphur trioxide, and he thought that Mr. Harlow 
was quite justified in dismissing this point as he had 
done. It was possible that, in a superheater, there 
was insufficient time or insufficient contact for these 
catalytic effects to take place. 

Dr. Taylor suggested that the iron oxide on the 
tubes, which was found in the experiments to be the 
most effective catalyst, would not be operative, 
because the tubes in normal boiler practice would 
be coated, after quite short running periods, with a 
layer of deposit, as was mentioned by Mr. Rees. In 
a superheater, it would therefore be the deposit which 
would be the controlling factor. The effect of the 
superheater deposit was very small, and Figs. 5 and 6, 
page 499, ante, showed that, up to temperatures of 
about 1,100 deg. F. there was nothing to choose 
between the superheater scales and the pulverised- 
fuel dusts; at the same temperatures, they had 
almost the same catalytic effect. If low dewpoints 
were obtained with pulverised-fuel plants because 
the tubes were coated with a layer of pulverised-fuel 
dust, then, on a stoker-fired boiler, a low dewpoint 
should also be recorded, because of the equally small 
catalytic effect of the superheater scale. This 
brought up the most important question whether, 
because pulverised-fuel plant never had high dew- 
points this effect was really catalytic or not; there 
were some points in this paper which suggested that 
it might not be. He knew of one power station where 
the boiler arrangement was almost exactly the same 
as that shown in Mr. Harlow’s Fig. 7, page 499, ante, 
and in which the superheater temperature was also 
850 deg. F.; but in that instance it was found, 
from observations taken over a period of about 
4,000 hours, that it was invariably the air heater 





laboratory. The actual conditions in a boiler 
furnace were very different ; not only was it doubt- 





That, at any rate, must be one of those instances 
where the theory did not apply. 

Mr. G. Nonhebel urged that an investigation 
should be made into operating experiences with gas- 
fired and oil-fired boilers. There must be boilers 
in the United States bf America, using natural gas 
or oil for firing, where the ash problem did not exist. 
It would be valuable if it could be shown, where 
there was a high superheat with such a boiler, and 
making due allowance for the increased dewpoint 
due to the water from the extra hydrogen in the gas, 
whether there was greater corrosion. He supported 
the suggestion that a radiant superheater was the 
right type for the final stage of superheating if Mr. 
Harlow’s theory was correct. He had had experi- 
ence of radiant superheaters in a powdered-fuel 
boiler of the Stirling type, where a brick baffle 
directly opposite to the turbulent burners was 
replaced by a radiant superheater, which had stood 
up very well to those conditions. As it was a pow- 
dered-fuel boiler, they had not suffered from air- 
heater corrosion. 

Mr. C. W. Lees quoted, with reference to the 
paper on bonded deposits, the authors’ statements 
that bonded deposits occurred only on stoker-fired 
boiler economisers, and that an important factor 
was the condition of the alumina in the fly ash. He 








over the primary superheater which choked up. 








assumed that any form of steam soot-blowing of 
boilers, superheaters, economisers, etc., water-wash- 
ing of superheaters as carried out at certain power 
stations, and the wetting of coal to promote better 
firing conditions on stoker-fired boilers, would tend 
towards hydration of the alumina in the fly ash. 
Conversely, any reduction in the quantity of mois- 
ture introduced would tend to improve matters so far 
as the dryness of the alumina was concerned. It 
would be of interest if the authors would give their 
views on this matter, having in mind the drying of 
pulverised-fuel before firing, and if they would say 
whether, in their opinion, this pre-drying was a 
factor of much importance in the elimination of 
bonded deposits in pulverised-fuel boilers. 

The authors said that it might be that the pro- 
cesses involved in stoker firing could be modified to 
increase the proportion of spheroidalised fly-ash 
particles, and decrease the proportion of “ irregular ” 
particles. Mr. Shakeshaft had already touched on 
some experiments carried out at Croydon. It might 
be of interest to refer to the greatly improved reduc- 
tion of bonded deposits on the economisers and also 
the superheaters of two stoker-fired boilers at Croy- 
don power station which had been fitted with air 
booster ducts under the stokers. The effect of this 
system of air distribution, employing a zone of high 
temperature by means of an augmented air pressure, 
was to simulate the conditions which obtain with 
pulverised-fuel firing, inasmuch as there existed a 
high-temperature zone on the only position on the 
grate where any quantity of fly ash could be dis- 
charged into the gas stream. Before and after this 
high-pressure zone and high-temperature zone, the 
air pressure under the grate was comparatively low, 
and a very small amount of ash was given off at 
these two points. Further, wetting of the coal 
previous to firing did not improve firing conditions 
when using this booster duct and was not resorted 
to, which favoured the point regarding the intro- 
duction of moisture into the flue gases. Many 
power-station engineers were conversant with this 
system of stoker firing, which was known as the 
Harper booster duct, and it was interesting to have 
some theoretical reason for the good results which, 
in fact, had been obtained in practice. 

Mr. P. H. N. Ulander commented that the reac- 
tions which occurred in the combustion chamber 
and on the grate had not been taken into account 
at all. With regard to the difficulties experienced 
with air heaters, his company had installed about 
1,000 air heaters in this country and the Empire, 
and had had their share of troubles. Mr. Harlow 
had mentioned, as points which contributed to 
cause trouble, high superheat and catalytic action, 
leaky boiler tubes and economiser tubes, low dew- 
point during soot-blowing, and possible difficulties 
due to unsatisfactory combustion, and also to the 
type of coal burned. To these, Mr. Ulander would 
add : low heating-surface temperature in air heaters 
during starting up and shutting down; low air 
pre-heating surface temperatures during periods of 
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low boiler loads ; low dewpoint during water lancing 
of superheaters and other surfaces; localised low 
temperatures of the air pre-heater heating surface 
due to the air for combustion reaching the forced- 
draught fan straight from the outside atmosphere 
through windows adjacent to the fans, or when the 
fans were placed in the basement with no provision 
for drawing hot air from the boiler house; stoker 
rating; and combustion-chamber rating. These 
were exceedingly complex questions. By far the 
greatest proportion of air pre-heater troubles were 
due to low heating-surface temperatures, and if it 
were possible to control the air pre-heater tempera- 
tures or heating-surface temperatures so that they 
never fell below any empirically-established tem- 
perature, most of the difficulties would be eliminated. 
In the United States, automatic control of the 
coldest part of the heating surface had been intro- 
duced, and had proved very successful. 

Mr. L.C. Southcott referred to Mr. Harlow’s Fig. 7, 
page 499, ante, in which he showed a boiler witha side- 
by-side superheater. In such a plant, considerable 
corrosion of the external surfaces of the superheater 
tubes might be found, not only on the secondary 
side, but also on the primary side; if anything 
it might be a little worse on the pri side. An 
interesting fact was that the hottest tubes in the 
superheater were at the rear, but those tubes were 
not eroded or wasted on the outside at all. About 
half the metal of the tube on the side facing the 
incoming gases was wasted away. As there was 
wastage throughout the whole width of the boiler, 
he would have expected, if the superheater were the 
cause of it, to have had similar troubles throughout 
the whole width of the air heater. 

Mr. D. Northall-Laurie said that he had spent 
most of 1935 on a comprehensive research at two 
large power stations on the general question of the 
production of sulphur in the flue gases, and more 
especially the elimination, if possible, of the sticky 
deposits in the air heaters and economisers, and the 
elimination of corrosion. The sticky dust was acid. 
The problem seemed to resolve itself into the addi- 
tion of an alkali, and also it was necessary to control 
the moisture content of the flue gases. No reduction 
of this acidity was possible by burning coal con- 
taining lime ; the quantity required was so excessive 
as to make it quite impossible. He then tried the 
addition of lime dust to the flue gases, and an 
apparatus was set up above the Stirling boiler so 
that measured quantities of lime dust could be 
blown in immediately over the economisers. They 
started the experiment by adding 3 per cent. of 
lime dust, calculated on the quantity of coal burnt, 
and found that there was no deposit at all formed 
in the air heaters, and no corrosion. This quantity 
was gradually reduced, and eventually he found 
that 0-2 per cent. of lime would prevent any deposit 
of sticky material, and also that the dust was still 
slightly alkaline. The quantity of sulphur in the 
coal was 2 percent. It was thus found that, 
by the addition of an amount of lime equal to one- 
tenth of the sulphur content of the coal, with 
controlled humidity (about 1-5 gramme per cubic 
foot at normal pressure and temperature), all 
deposits became mobile and did not stick, and there 
was also no corrosion. 

The authors of the two papers intimated that 
they would reply to the discussion in writing. 





AGRICULTURAL TRACTOR EXHIBITION.—<An exhibition 
of agricultural equipment on a bombed site in Oxford- 
street, London, includes an interesting example of the 
tractor made by Messrs. David Brown Tractors, Limited, 
Meltham, Huddersfield. The tractor, which has been 
constructed wholly of salvaged material, is notable for 
the ingenious way in which nearly every moving part, 
including even the brake drums, has been “ sectioned,” 
and, since it is driven at a slow rate, the movements 
and controls are all clearly demonstrated. The unit 
construction, that is, the assembly of the engine, gearbox 
and transmission gear on a common sump, is readily 
grasped. It may be mentioned in this connection that the 
service department of the firm is being extended, so 
that, after the middle of January, 1944, it will be possible 
for users to have their tractors re-conditioned on the 
spot; a complete engine, for example, may be installed 
in the field. The exhibition shows also the wide range of 
agricultural operations for which the tractor is suitable. 
The tractor, we understand, will remain on view until 
January 8, 1944. 





DRYING MACHINE FOR 
WELDING RODS. 


THE operation of drying the coating on welding rods, 
owing to the high speed at which they are now pro- 
duced, may, unless properly provided for, slow down 
production. Some continuously-operated drying ma- 
chines made by Messrs. The Spooner Dryer and Engin- 
eering Company, Limited, Ilkley, were described and 
illustrated in ENGINEERING, vol. 151, page 366 (1941), 
these machines being of adequate capacity to deal with 
the output of the extruding machines coating the rods 
at that time. With increased rod production, however, 
which naturally involves faster rates of handling, the 
drying machine of the earlier type would be too bulky 
if the rods were to remain long enough in the drying 
atmosphere to evaporate the moisture in the coating 
effectively. To cope with modern outputs, while not 
exceeding the floor space previously required, and to 
retain the rods in the hot atmosphere for the requisite 
time, Messrs. Spooner have i the five-pass 
drying machine which is illustrated on pages 526 and 
530. It will be clear that by passing the rods back- 
wards and forwards in the machine five times, they 
can be retained in it for as long as is necessary, even 
though the speed of traverse in feet per minute is 
considerably greater than in the earlier machines. 
The particular machine described below is designed to 
handle coated rods of 10 8.W.G. at the rate of 660 per 
minute. 

The coated rods are traversed thro the machine 
by carrying them on endless moving ins and they 
pass through zones of air heated by gas jets and circu- 
lated by fans. Externally, the major part of the 
machine appears to be a plain rec lar casing, but, 
as will be seen in Figs. 1 and 2, page 526, the interior is 
subdivided into what are, virtually, five chambers, 
through which the conveying chains pass, with a sixth 
chamber at the top housing the circulating fans. In the 
photographs reproduced in Figs. 3 to 5, page 530, the 
drying chamber is readily distinguished in the back- 
ground. Fig. 3 is a view of the delivery end of the 
machine. e motor driving the chains is also situated 
at this end. Fig. 4 shows the charging end of the ma- 
chine, the wet rods being fed in on the upper strand of 
the top chain. This view shows very well the five 
openings through which the chains pass, but it should 
be noted that the chains themselves are not in place. 
Some differences will be apparent in the mechanism at 
the delivery and ing ends, and in this connection 
Fig. 1 should be referred to. This figure, however, 
is di tic and is only roughly to scale, as is 
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position of the subdivisions through which the rods 
pass, the rods being indicated, but not the chains on 
which they are carried. 

It will be clear from Fig. 1 that there is not a single 
continuous chain, but that the five passes are effected 
by separate chains running in alternate directions. The 
directions are indicated, and the chains numbered for 
identification, at the centre of the figure. The rods are 
loaded on chain No. 1, near the head wheel a, and are 
carried to the tail wheel a’. At this point they are held 
close to the chain by a transfer belt partly enveloping 
wheel a’, and are ultimately deposited without shock on 
to chain No. 2 near the head wheel b, to be carried to the 
tail wheel 6’ and thence transferred to chain No. 3. 
The course thereafter can be followed in Fig. 1, it being 
noted that all the head wheels are distinguished by a 
plain letter, and the tail wheels by the same letter 
with the addition of a “tick.” The dried rods are 
discharged at the tail wheel e’, on to a bar chute with 
curved ends from which they are removed either by 
hand or automatically. The length of the drying 
chamber is just over 41 ft., so that the rods are actually 
within the chamber for the time required to traverse 
a distance of 205 ft. The speed of traverse is, of course, 
important, but it is not practicable to give any useful 
data on this point, since so many variables are involved. 
The machine may, for example, have to deal at different 
times with rods of different diameters and lengths, and 
| having coatings of different thicknesses and composi- 
ition. This latter affects the speed from the fact that 
some coating compositions readily give up their mois- 
ture while others have a tendency to harden on their 
external surface and so retard evaporation, thus 
requiring more prolonged heating. All that can be 
said on this point is that the driving mechanism is 
provided with variable-speed gear and that the drying 
temperature may be varied. Light rods may be dsied 
in 10 minutes or so, while heavy rods may require as 
much as 35 minutes. 

The top strands of the chains which carry the rods 
are supported on light runways of a plastic material, 
which not only resists the high temperature inside the 
drying chamber but has a certain inherent lubricating 
property. The ends of these runways can be seen pro- 
jecting from the openings in the end of the chamber in 
Fig. 4. There are, of course, two individual chains 
side by side for each pass. The bottom, or return, 
| strands of the chains are supported on sprocket wheel 





also the transverse section, Fig. 2, showing the dis- | is 








idlers. The chains are of normal roller type of 3 in. 
pitch, the rods resting on the waists of the links. Any 
diameter of coated rod up to very nearly } in. can 
therefore be accommodated, the limitation being that 
individual rods must not be in contact with one another. 
If rods of larger diameter are to be dried, they have 
to be spaced on every second link. The chains pass 
over large sprocket wheels a, a’, etc. The pair a at 
the charging end of the machine are prominent at 
the top of the main frame in Fig. 4, in which it will 
be apparent also that the bearings for the wheel 
shaft are mounted on a slide with screw adjustment so 
that the chain tension can be regulated. All the head 
wheels have this adjustment. 

It might be inferred from Fig. 1 that all the tail 
wheels, except e’, were in contact with the transfer belts. 
This is, however, only apparent ; these belts, of which 
there are three to each pair of tail wheels, are readily 
identifiable in Figs. 3 to 6. Their function is to hold 
the rods on the chains as these pass round the tail 
wheels so that the rods are deposited parallel to one 
another on the next pair of chains. The belts are of 
fabric in order to prevent damage to the rod win. 
and the degree of pressure necessary to hold the 
on to the chains can be precisely regulated by the 
adjustable balance levers on which one of the three 
rows of three pulleys for each are pivoted. The rods 
do not fall directly on to the chains as soon as the 
restraint of the transfer belts is released, the transfer 
being effected as follows. Since various diameters 
of rod may be dealt with at different times, the vertical 
distance between the bottom strand of the upper chain 
and the top strand of the lower chain, adjacent passes 
being referred to, has to be large enough to accommo- 
date the rod having the largest diameter. If this rod 
were } in. in diameter and the distance just referred 
to were constant, then a rod } in. in diameter would 
have to drop } in. with a risk of it becoming displaced 
on the receiving links. To eliminate this risk, the end 
parts of the chain rails at the transfer point are hinged 
and adjusted by means of a counterweight so that the 
receiving chain is almost touching the delivery chain 
at this point. The rods are, therefore, passed from 
one chain to the other without any drop and in precise 

ignment. The counterweights and the levers along 
which they may be adjusted are seen on the left of 
the main frame in Fig. 4 and also near the centre in 
Fig. 6. Thus, when the rods are evenly distributed 
on the top pass they will retain that distribution 
throughout their whole through the machine. 
The transverse width between the chain wheels and 
the spacing of the transfer belt pulleys on their shafts 
designed to accommodate lengths of rod in common 
use, the minimum length of rod being 12 in. and the 
maximum length 18 in. 

It should be noted that the transfer belts are not 
positively driven, their movement being derived from 
the friction between them and the rods they hold on 
to the chains. The chains are driven by an electric 
motor, the tail wheels at both ends, that is, wheels 
a’, c’ and e’ at the delivery end, and b’ and d’ at the 
charging end, being driven from the motor seen on the 
left in Fig. 3, and in the foreground of Fig. 5. This 
motor is of 3 h.p. and drives the conveying chains 
through a speed-reduction gear and a variable-speed 
gearbox. All the transmission is effected by chain 
drives as it is, of course, imperative that no local 
variations of speed should take place, as might occur 
through slipping if belts were employed. It is equally 
necessary that the charging and delivery ends should 
synchronise in speed and the charging end mechan- 
ism is therefore driven from that at the delivery end by 
means of the shafting and bevel gears seen running 
over the top of the machine and carried on the super- 
structure of the main frames in Fig. 1. This trans- 
mission gear is perhaps better seen in Fig. 6, since both 
ends of the machine are there shown close together. 
Such an arrangement is, of course, not one employed 
in an actual machine, the assembly illustrated being 
for experimental and demonstration purposes. i 
illustration, however, shows some of the details more 
clearly than do most of the others; for example, the 
chains and sprockets for the first pass can be readily 
The heating of the chamber is effected by gas jets. 
Messrs. Spooner have produced a new type of burner 
in, which precise regulation is secured by the movement 
of a single lever controlling three jets. In the parti- 
cular machine illustrated there are six burners arranged 
in three pairs near the top of the chamber, as shown 
in Fig. 3. The tips of the jets are situated close to the 
air and gas inlet tube seen on the left in the upper 
part of Fig. 2. The control mechanism is all contained 
in the flat circular body of the burner seen in Fig. 3 
and supported from the drying chamber by means 
of distance pieces and bolts. The operating lever has 
a pointer which moves over graduations on the lower 
quadrant of the front of the burner chamber. When 
the pointer is at the division marked “ Full” all three 
jets of the burner are open. By movement of the lever 
towards the “Off” position, one jet is gradually 
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reduced and finally extinguished, thus leaving two only 
in operation. This second jet can be progressively 
reduced until extinction, and then the remaining jet 
can be controlled in the same manner. There are, in 
all, 12 graduations between the “ Off" and “ Full” 
positions ; thus the first jet can be set to be either } 

+, 2 or full on, and the others in a similar manner 
to give, say, 1} jets, 24 jets, 3 jets, or such combination | 
as may be required to produce the desired temperature | 
in the machine. By this means and in conjunction | 
with the longitudinal spacing of the six burners on the | 
side of the drying chamber, precise heat regulation | 
obtainable within the chamber, the range being from | 
approximately 120 deg. to 400 deg. F. Combustion | 
does not take place within the tube seen in Fig. 2, 

but a little distance outside it, the suction of the fan | 
drawing in the necessary air round the jets. The | 
temperature of combustion is of the order of 2,000| 
deg. F. A _ constantly-burning pilot light ensures | 
re-ignition of the jets. 

The stream of hot gases, as will be clear from Fig. 2, 
does not impinge directly on the chains and rods, | 
but, after mixing with air which has passed over the | 
rods, is drawn in by the motor-driven fan seen on the 
top of the chamber. There are six of these fans in 
the length of the chamber, and they are situated 
directly opposite the six burners. The fan, patented 
by Messrs. Spooner, has two runners, the lower of which 
handles the mixture of the products of combustion and | 
the re-circulated air referred to above, while the upper 
runner handles fresh cool air. The suction inlet of the | 
upper runner is provided with a louvre adjustment so | 
that the quantity of fresh air can be regulated as 
desired. Referring to Fig. 2, it will be evident that 
both runners discharge into a trunk partitioned off 
on the right-hand side of the chamber, from which 
trunk the air flow is led to pressure chambers running 
longitudinally both above and below the chains. 
These pressure chambers are indicated by dotted lines 
in Fig. 1. The four lower pairs are interconnected, 
but the top pair is isolated from them, an arrangement 
which will be clear from Fig. 2. The air is discharged 
from the pressure chambers in both upward and down- 
ward directions, through a series of slot-like nozzles 
so that it impinges directly on the rods in fine streams. 
After passing over the rods, the air flows through 
openings on the left-hand side of the spaces between 
the pressure chambers and is drawn upwards by the fan 
to meet, and mix with, the products of combustion from 
the burners. Assuming that a temperature of 180 
deg. F. is required to ensure effective drying, the dis- 
charge from the fans will be regulated to be at that 
temperature. By the time the air has passed over the 
rods there may be a drop in its temperature, due to the 
drying and radiation losses, of, say, 15 deg. F. This 
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colder air is raised to 180 deg, F. by the hot gases 
from the burner inlet tubes and the re-circulation again 
takes place. It will be obvious that constant re 
circulation would eventually result in too great a 






with the same arrangement of nozzles as the others. 
but the nozzles direct a stream of air, both above and 
below the chain, the air being supplied by a separate 
motor-driven fan near the ground level, and visible 
near the chain guard to the left of the gearbox in 
Fig. 5. This fan draws from the atmosphere and the 
dried rods are therefore cooled just before they are 
finally discharged from the chain to a temperature 
convenient for handling. Owing to the high speed of 
drying, it will be clear that in most cases manual 
feeding and discharging is not practicable, at all events 
for long periods. Belt conveyor apparatus is, theretore, 
usually fitted, though not by Messrs. Spooner, as part 
of the drying equipment. In the machine described, 
the rods may be picked off the hooked chute seen in 
Figs. 3 and 5, by a conveyor belt on which they can be 
inspected and from which they may be transferred 
|to automatic packing machines. This part of the 
| equipment is, however, outside the scope of the present 
article. 
| One other aspect of the drying machine may be 
| referred to. Since the drying chamber of the machine 
| under consideration is approximately 41 ft. long by 
9 ft. 3 in. high by 5 ft. 6 in, wide, there is a large 
| surface from which heat losses could occur and effective 
| insulation must be provided if these losses are not to be 
| excessive. Messrs. Spooner make use of air cells for 
| providing the necessary lagging in preference to ordi- 
| nary insulating materials. It will be seen in Figs. 3, 
4 and 5 that the exterior of the chamber is formed of 
| three rows of panels with lifting handles. This panelled 
construction is adopted in order to give ready access to 
the interior of the chamber, so that should any displace- 
| ment of the rods on the chains occur, the fault can be 
| easily remedied. The panels are formed with a dished 
| outer casing to which a light flanged sheet is attached, 
|leaving an air space between the two. An air seal 
|is made by asbestos packing at the joint of the two 
| sheets and the insulating effect of the air layer has 
| proved to be very effective. The panels are also very 
light, so that they can be easily removed for the 
inspection of the chamber. 








degree of humidity, so a proportion of the air is con- | 


stantly discharged through openings in the top of the 
chamber, the loss being made good by the introduction 
of fresh air by the top runner of the fan. There are 
four of these discharge openings, two of which are 
indicated in Fig. 1. The main body of the drying air 
is thus kept below, say, 65 per cent. humidity. 

As shown on the left in Figs. 1 and 3, the lowest 
chain runs, in the region outside the dryer chamber, 
between a pair of pressure chambers not connected 
with those in the dryer chamber. These are provided 





| THe METALLOGRAPHIC INSTITUTE, STOCKHOLM.—In a 

| recent issue of Jernkontorets Annaler, Mr. M. Tigerschidld 

gives a short account of recent negotiations which have 

| resulted in an agreement to erect and equip new labora- 

| tories for Metallografiska Institutet in Stockholm. The 
parties to the agreement are the Swedish Ironmasters’ 
Association (Jernkontoret) ; the Association of Swedish 
Engineering Works (Mekanférbundet) ; the Metal Indus- 
try’s Research Organisation (Metallforskningsféreningen) ; 
and the Swedish Government. 
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JONES (MACHINE TOOLS), LIMITED, LONDON. 











Fic. 1. 





Fie. 2. 


PRODUCTION OF TIN IN BrRaziL.—It is announced in 
a recent issue of the Metal Bulletin that Brazil is endea- 
vouring to increase her production of tin by the erection 
of smal) smelting plants in the State of Parahyba do 
Norte, in which there are deposits of cassiterite ore. Other 
deposits of tin ore, associated with wolframite, are to be 
found in the State of Rio Grande do Sul and, associated 
with monazite, in the River Micuir region in the north- 
east of the State of Minas Geraes. 


British Motrorways.—<An exhibition recently held in 
London served to illustrate the movement organised 
by the British Road Federation, 4a, Bloomsbury- 
square, London, W.C.1, for supplementing the 181,500 
miles of roads in Great Britain by 1,000 miles of motor- 
ways, which are roads specially laid out for fast and 
through commercial and other traffic, instead of attempt- 
ing to improve communications by widening existing 
roads or by constructing by-passes. It is claimed that 
the cost of the motorways would be lower than that 
of major improvements to existing roads, while accidents 
would be lessened by the means taken to prevent the 


mingling of fast and slow traffic, intersections on the 
| level, sharp turns, and the crossing of the highway by 
| pedestrians. A scheme for motorways was recommended 
to the Ministry of Transport in 1938 and endorsed in 
1942 by the Institution of Municipal and County Engi- 
neers. Full particulars may be obtained from the 
British Road Federation at the address given above. 





Navajo HELIUM PLANT, UNITED StTaTes.—To mark 
their appreciation of the patriotic spirit shown by the 
Navajo Indians of Northern New Mexico and Arizona, 
the authorities of the United States Bureau of Mines 
have decided to give the name of Navajo helium plant 
to the new helium-extraction installation which is being 
built on the Reservation of the Navajo Indian tribe in 
New Mexico. The Bureau’s plants are now producing 
25 times as much helium as in 1939 and the completion 
of the Navajo plant will further augment the supply. 
The whole of the needs of the armed Services for anti- 
submarine dirigibles, and barrage and meteorological 
balloons, are met by the Bureau, which also supplies 
considerable quantities of helium for use in connection 








with diving and caisson work and other applications. 





REAMER-HONING MACHINE. 


Tue reamer-honing machine shown in Figs. 1 and 2 
on this page falls more properly into the grinding 
machine class since the stone is continuously rotated, 
whereas in true honing a stone which is continuously 
reciprocated is employed. In this case, however, the 
stone used has a “ hone” texture, so that it may be 
permissible to describe the machine as a honing machine. 
It has been recently introduced by Messrs. E. H. 
Jones (Machine Tools), Limited, Edgware-road, The 
Hyde, London. N.W.9, and is of a new and somewhat 
unconventional type. It will deal with either straight- 
fluted or helically-fluted reamers having overall lengths 
up to 12 in., the actual maximum length that can 
be honed being 8} in. Its use enables correct clear- 
ance angles to be formed on reamers of the types 
mentioned above for the particular material on 
which the reamer is to be employed and, moreover, 
enables the cutting edges to be honed whether these 
are backed by aland or not. It is claimed that reamers 
honed on this machine have a longer life between re- 
| grinds and give greater accuracy in production. 
| From the general view of the machine, given in 
Fig. 1, it will be clear that it consists of a table carrying 
a pair of “ tailstocks,” fitted with dead centres between 
which the reamer is held, and a wheelhead carrying 
the rotary honing stone. A reamer is seen in position 
in the enlarged view of the head given in Fig. 2. The 
table is reciprocated longitudinally by hand and has 
| no cross-traverse. The wheelhead, on the other hand, 
| has cross-traverse only, this movement giving the 
|honing feed. Both the table and the wheelhead 
}can be swivelled for the honing of tapered reamers. 
| Dealing with the table first, it may be noted that 

it runs on hardened steel balls carried in hardened 
| and ground V-ways, this arrangement rendering hand 
| traverse very easy. The two adjustable limit-stops 
| seen on the front edge of the table are provided with 
| spring-loaded plungers to eliminate shock. The upper 
| part of the table carries a platen which provides the 
swivelling adjustment, for taper honing, up to 15 deg. 
|on either side of the longitudinal centre line. The 
setting and locking devices are seen on the left of the 
table. Special sine-bar setting blocks are available 
for adjusting the platen angle for the tapers of all 
standard types of reamer 9 to a taper of 3} in. per 
foot. The lever seen on the right-hand end of the 
table is for locking the table itself in any desired 
position when inserting or removing work. The 
tailstocks are, of course, adjustable along the platen 
and have effective clamping levers. The height of the 
| centres above the platen surface is 2? in. 

| The wheelhead is carried on a saddle sliding on ways 
on an extension at the back of the base. The cross feed 
| is given manually by the handwheels seen on the front 
| of the base below the table. The handwheel having 
| its axis at right angles to the direction of table traverse 
| is graduated to 0-001 in. for coarse feed and the other, 
| for fine feed, will enable the wheelhead to be fed in 
in steps as small as 0-00005 in. The control push- 
| buttons for the wheelhead motor are seen in Fig. 1 
|to the left of and below the feed handwheels. The 
| isolating switch lower down on the base is not visible 
|in the figure. The construction of the wheelhead is 
more clearly shown in Fig. 2. The main casting, 
which swivels on a pillar on the saddle, consists of 
a housing ing the honing-wheel spindle and a 
cantilever bracket carrying the $ horse-power driving 
motor for the spindle. The swivelling arrangement 
includes a locking device and graduations on the 
base, permitting swivelling up to 15 deg. on each side 
of the zero mark for setting the honing wheel to suit 
taper reamers. The drive is transmitted by a flat 
woven belt. The spindle is hardened and ground 
and carries the honing wheel in the manner shown in 
Fig. 2, the face of the wheel being used and not its 
periphery. The spindle speed is 740 r.p.m. 

The assembly seen in Fig. 2, below the hone wheel 
spindle, is the setting device for obtaining the pre- 
determined angle of clearance. It consists of a holder 
carried in the wheelhead and terminating in a block 
in which is mounted an adjustable finger of thin strip 
steel. It will be understood that the clearance angle 
of the reamer teeth depends upon the angle at which 
the cutting edge is held against the face of the honing 
wheel, and that this latter angle depends + the 
amount through which the reamer is rotated between 
its centres. When the cutting edge itself is being 
honed, it will be obvious that this edge must lie in the 
horizontal plane ing through both the reamer axis 
and the honing-wheel spindle axis, the face of the wheel 
being then tangent to the theoretical circle in which 
all the cutting edges lie. But the clearance angle, 
which is formed by honing away the tooth at the back 
of the cutting edge, is the angle between a tangent and 
the backed-off edge of the tooth. In consequence, the 
cutting edge must lie below the horizontal plane referred 
to above by an amount suitable for the desired clearance 
angle. The adjustment of the reamer in the 
direction is effected by the finger on the tip of which 
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the face of the tooth rests. Clearly, the angle at which 
that face is to lie depends on the distance from the 
axis of the reamer in a radial direction to the supporting 
finger, so that the finger must be capable of being moved 
towards or away from the reamer axis. Setting the 
reamer by this method is analogous to determining an 

le by means of a sine-bar. 

he finger holder is, therefore, capable of being set 
for coarse adjustment by moving it in or out of the 
wheelhead and locking it by the screws prominent in 
Fig. 2. The fine adjustment is then made by a knurled 
micrometer screw also visible in the illustration. The 
finger itself is adjustable, in all directions, in the block 
forming the end of the holder. Reference to Fig. 1 will 
show the holder in a different position to that occupied 
in Fig. 2, and, moreover, that four such positions are 
provided in the wheelhead, so that the finger can be 
situated as most convenient for the work to be honed. 
With a straight-fluted reamer, hand traverse of the 
table, to move the whole length of the reamer across 
the face of the honing-wheel, does not cause rotation 
of the reamer round its axis; on the other hand, 
with a reamer having helical flutes rotation is auto- 
matically brought about as the table movement 
traverses the reamer across the fixed finger. In a small 
machine such as this the provision of a pumped cutting 
lubricant supply would be a needless elaboration ; the 
lubricant is, therefore, usually applied by means of 
a hand brush, though a drip system could be readily 
fitted by the operator if preferred. The makers’ 
classification of the tool for purposes of identification 
is “* No. 99 Reamer Honing Machine.” 





ANNUALS AND REFERENCE BOOKS. 


Aircraft of the Fighting Powers. Vol. IV.—1943 
Aircraft——The hope expressed in the preface to this 
valuable reference beak by the editor, Mr. D. A. 
Russell, M.I.Mech.E., and the compilers, Mr. H. J. 
Cooper and Mr. O. G. Thetford, that “this latest 
volume will at least maintain the level attained by 
previous ones,” is fully achieved. The system on which 
the compilation is based is unusual in that each annual 
volume deals only with aircraft flown during the year 
to which it relates. This restriction has the advantage 
of avoiding a great deal of repetition from year to year, 
and thus contributes, no doubt, to make possible the 
attractively moderate price of 2ls.; though it has 
obvious drawbacks from the point of view of those 
who wish to study the full story of fighting aircraft 
development from the beginning of the war and lack 
the earlier volumes. Every aircraft described is illus- 
trated by a three-view line drawing, to a uniform scale 
of 1/72nd full size, in addition to half-tone illustrations 
of a high standard of excellence, and the text contains 
particulars of the specification, armament, power 
plant, etc., together with all known performance figures 
and weights of each type, and notes on its operational 
history. The book is produced by Aircraft (Technical) 
Publications, Limited, on behalf of the Harborough 
Publishing Company, Limited, Allen House, Newarke- 
street, Leicester. 

Dictionary of Engineering and Machine Shop Terms. 
—If good intentions were the only criterion, it would 
be easy to praise this pocket-size manual in which 
Mr. A. H. Sandy has sought to provide for the new 
entrant into the engineering industry a compendium 
of the terms peculiar to it, which he or she may expect 
to encounter, and the special meanings which it attaches 
to many words of common currency ; but such a work 
and purpose invite more than usually critical examina- 
tion of the standard of performance and in certain 
respects, we regret to say, the examination has led to 
disappointment. Apart from such spelling errors as 
“navel brass” and “ Carbaloy,” which are unlikely to 
confuse, even though they may irritate ; cross references 
which lead nowhere, such as “‘ Duralumin (q.v.)” and 
“draw back (q.v.),” neither of which terms is to be 
found in its alphabetical place; and verbal careless- 
mess such as the description of a brine bath as “a 
quenching media” and the reference to “ Gnatt—A 
payment of results system devised by Mr. Gnatt” ; 
there is, throughout, a tendency towards a slackness 
in the use of words, hardly to be condoned in casual 
speech and only to be deplored in a publication which 
purports to define. A hole can be “ blind,” whether 
or not it is drilled in “a piece of wood”; a “ helical 
spring” is not a “spiral spring,” nor is a spiral “a 
piece curved to the form similar to that of a screw 
thread”; “prints” does not denote only “ blue 
prints”; and, while “‘ wolfram”’ is a “German name for 
tungsten,” in this country the term denotes the ore 
from which the metal, tungsten, is extracted. These 
examples will serve to show that some caution is 
requisite in using the Dictionary; caution which, 
unfortunately, is least likely to be observed among 
readers of the class to which the book is primarily 
addressed. The price is 3s. 6d. net, and the publishers 
are Messrs. Crosby, Lockwood and Son, Limited, 
20, Tudor-street, London, E.C.4, 








BRITISH STANDARD 


SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Glossary of Terms used in Electrical Engineering.— 
Part 8, which constitutes the concluding portion of the 
British Standard Glossary of Terms anit Electrical 
Engineering, has now been issued. It consists of a 
fully cross-referenced alphabetical index to parts 1 to 7, 
and bears the reference B.S. No. 205-Part 8-1943. 
Part | of the Glossary, it may be recalled, covers general 
terms; Part 2, machines and transformers ; Part 3 
switchgear and instruments; Part 4, transmission and 
distribution ; Part 5, electrochemistry and traction ; 
Part 6, lighting and heating; and Part 7, surge and 
lightning phenomena, and electric lifts, electric welding, 
X-rays and electromedical and various other applica- 
tions. Terms relating to telegraphy, telephony, radio- 
communication, direction finding and fire-alarm equip- 
ment, which were dealt with in certain sections of the 
1936 edition, are not included in the present issue of 
the Glossary, but will form the subject of an enlarged 
edition of B.S. No. 204, which will be published shortly 
under the title of Glossary of Terms used in Telecom- 
munication. [Price of B.S. No. 205-Part 8-1943, ls., 
postage included.] 

Tubular Steel Scaffolding—A new war-emergency 
specification, B.S. No. 1139-1943, covers tubes and 
fittings for use in the erection of tubular steel 
scaffolding. It is in three parts, the first of 
which deals with definitions of the various com- 
a used. Part 2 covers tubes of 1} in. nominal 

re and 19§ in. outside diameter, known in the scaf- 
folding trade as 2-in. tube, and the fittings for these 
tubes. Part 3 deals with tubes of 1} in. nominal bore and 
1}} in. outside diameter, and fittings for use with them. 
The dimensions, quality and mechanical properties of 
the tubes are specified, and tests are included for fixed 
right-angled couplers only. It is hoped to deal with 
tests for other fittings in a subsequent issue. In the 
meantime it is stated to be the responsibility of the user 
to ensure that the fittings employed are adequate for 
the intended purpose. [2s., postage included. ] 

Gas Welding of Aluminium.—At the request of the 
Welding Industry Committee, a new specification, B.S. 
No. 1126, covering the gas welding of aluminium and 
certain aluminium alloys, has been issued. The speci- 
fication relates to wdliing by the atomic-hydrogen 
process or by an oxy-gas process in which the gas used 
may be acetylene, hydrogen, propane, butane, or coal 
gas. The material covered is in the form of sheet, 
castings, tubes, bars and sections, and reference is made 
to the appropriate British Standards for aluminium 
alloys. The chemical composition and mechanical pro- 
perties of all the alloys quoted, however, are given in an 
appendix, and the specification includes clauses 
covering such requirements as the quality of the filler 
rod, the flux (a s composition of which is 
given), the type of joint, mechanical tests and inspection. 
Illustrations of recommended forms of joints are also 
shown. [Price 2s., postage included.] 





BOOKS RECEIVED. 


United States Geological Survey. Water-Supply Paper 
No. 906. Water Levels and Artesian Pressure in 
Observation Wells in the United States in 1940. Part 1. 
Northeastern States. By O. E. Metnzer, L. K. WenzEL 
and others. No. 907. Water Levels and Artesian 
Pressure in Observation Wells in the United States in 
1940. Part 2. South-eastern States. By O. E. 
MEInzER and L. K. WeEnzex. [Price 20 cents.) 
Washington : Superintendent of Documents. 

Understanding Marine Engines by Question and Answer. 
By W. O. Horsnamu. St. Hugh’s School, Bickley, 
Kent: The English Universities Press, Limited. 
[Price 2s. 6d. net.) 

The Ohio State University. Engineering Experiment Sta- 
tion. Bulletin No. 116. The Drying of Rayon. Part I. 
The Drying of Rayon Skeins. By H. P. Sumons, J. H. 
Korro.it and J. R. Wirmrow. Part II. The Drying 
of Rayon Cakes. By R. J. Mircnetz, J. H. Korrour 
and J. R. Wrrarow. Columbus, Ohio, U.S.A.: The 
Director, Engineering Experiment Station, The Ohio 
State University. [Price 50 cents.] 

Heating and Air-Conditioning of Buildings. With Some 
Notes on Combined Electrical Generating Stations. By 
Dr. OscaR FABER and J. R. Kew. Second edition. 
45, The Avenue, Cheam, Surrey: The Architectural 
Press, Limited. [Price 45s. net.) 

The Forest Research Institute, Dehra Dun, India. Indian 
Forest Utilisation Leaflet No. 37. How to Identify 
Timbers. Part Ill. Timbers for Motor Lorry Bodies. 
Dehra Dun, U.P., India: The Utilisation Officer, The 
Forest Research Institute. [Price 4 annas or 6d.) 


PERSONAL. 


Proressor C. E. Ines, 0.B.E., F.R.S., has been 
appointed Vice-Provost of King’s College, Cambridge, in 
succession to Sik JOHN CLAPHAM, President of the 
British Academy, who has retired after holding the 
position for 10 years. 

Mr. J. 8S. Witrs has been appointed chairman and 
Mr. R. W. Biren, A.M.I.Mech.E., a director, of the 
South Wales Transport Company, Limited, and of the 
Swansea Improvements and Tramways Company, 
Limited. Both companies are controlled by the British 
Electric Traction Company, Limited, of which Mr. R. J. 
Howtey, ©.B.E., M.Inst.C.E., M.Inst.T., is chairman. 


Sm James Mine, K.C.V.O., C.S.1., general manage: 


3, | of the Great Western Railway, has been elected chairman 


of the General Managers’ Conference for the sixth suc- 
cessive year. 

The Council of the Institution of Electrical Engineers 
have nominated Dr. R. C. G. WriiitaMs to serve as 
representative of the Institution on an advisory panel for 
radio service work, set up by the Department of Tech- 
nology of the City and Guilds of London Institute. Mr. 
D. B. Hosrason, A.M.C.T., M.1I.E.E., M.I.Mech.E., has 
been nominated to serve as the representative of the 
Institution on the advisory committee on machine-shop 
engineering. 

Mr. V. D. HEARN has left the staff of Messrs. R. Boby, 
Limited, Bury St. Edmunds, Suffolk, to take up the 
position‘®f works manager to Messrs. Rockweld, Limited, 
manufacturers of electric-welding apparatus, Croydon. 

Méssrs. Heenan and Froude, Limited, have announced 
that, in view of his many outside obligations, Mr. ALAN 
P. Goop had asked to be relieved of his responsibilities in 
connection with the firm’s subsidiary companies, other 
than Fielding and Platt, Limited. He has resigned from 
the boards of Court Works, Limited; Caprotti Valve 
Gears, Limited, Associated Locomotive Equipment, 
Limited; and Jones Gas Process Company, Limited. 
Mr. JAMES FIELDING, managing director of Fielding and 
Platt, Limited, and Mr. W. M. Goon, have been appointed 
additional directors of Heenan and Froude, Limited. 
Mr. W. M. Goon has also been appointed a director and 
chairman of Caprotti Valve Gears, Limited, and Asso- 
ciated Locomotive Equipment, Limited, and a director 
of Court Works, Limited, and Jones Gas Process Com- 
pany, Limited. Mr. G. M. Gm, managing director of 
the Severn Valley Gas Corporation, Limited, has been 
appointed chairman of Jones Gas Process Company, 
Limited, and Mr. W. M. Ratcuirre, managing director 
of Heenan and Froude, Limited, has been appointed 
chairman of Court Works, Limited. Mr. James BARCLAY 
is resigning from the boards of Jones Gas Process Com- 
pany, Limited, and Messrs. P. A. A. Gooos and C. E. 
New from the boards of Caprotti Valve Gears, Limited, 
and A iated L tive Equipment, Limited. 

Mr. D. H. Hannover has been appointed air adviser 
to the four main-line railway companies of the United 
Kingdom as from to-morrow, January 1, 1944. He 
relinquishes the position of traffic director of the British 
Overseas Airways Corporation to-day, December 31, 
and, as stated on page 508, ante, his successor in this post 
is Mr. J. W. 8S. BRANCKER. 

The Minister of War Transport has appointed Mr. 
E. B. Hvuen-Jonrs, M.C., B.Sc., M.Inst.C.E., hitherto 
Divisional Road Engineer for the Eastern Division, to 
be Divisional Road Engineer for the Wales and Mon- 
mouth Division, in succession to Mayor 8. EVANs, 
M.Inst.C.E., F.R.1.B.A., who is retiring to-day, Decem- 
ber 31, after occupying the position for 22 years. 

Lorp LATHAM has been re-appointed a member of the 
London Passenger Transport Board for a further period 
of three years from January 20, 1944, on the expiration 
of his present appointment. He has been a member of 
the Board since 1935. 








METALLURGICAL MEETING aT EBBW VALE.—A joint 
meeting of the Ebbw Vale Metallurgical Society and the 
Iron and Steel Institute will be held, at 7 p.m., on Thurs- 
day, January 13, 1944, at the Rational Hall, Ebbw Vale. 
Mr. W. H. R. Bird, M.A., B.Sc., Chairman of the Ebbw 
Vale Metallurgical Society , will preside and Dr. C. H. 
Desch, F.R.S., will deliver a lecture on “ Research in 
the Steel Industry.”” The lecturer will be inteqpeced by 
Mr. L. J. Davies. 





CALENDARS AND Diary.—We have received usefu 
wall calendars from Messrs. Ransomes and Rapier, 
Limited, Waterside Works, Ipswich, and from Messrs. 
The Bristol Aeroplane Company, Limited, Filton House, 
Bristol. In both cases a nominal charge of 1d. per copy 
is made in order to comply with the Paper Control 
Orders. The Bristol Aeroplane Company have also sent 
us a cloth-bound desk diary, and in this case the charge 
is 6d. The proceeds and the sum received for the 
firm’s calendars will be paid into the Royal Air Force 








Benevolent Fund. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—A further decline in new business 
occurred last week, but in some lines, such as plates 
and sheets, the carry-over of business into the New Year 
will be considerable. Shipyards will be closed from 
noon to-morrow until Tuesday, January 4. A similar 
break is expected in steelworks and rolling mills. The 
reduced demand experienced by bar mills may result in 
@ longer stoppage in this branch of trade. The raw 
material position in the re-rolling trade is better than 
has been the case for some time. The mills are receiving 
large quantities of imported material, and stocks of 
imported semies are still good. The demand for mer- 
chant bars is strongest, but more business could be 
accepted. Some works, however, have sufficient orders 
in hand to keep them busy for five or six weeks, and will 
not close until noon on December 31, starting again on 
January 4. Large quantities of steel are being used by 
locomotive and wagon builders. Tube strip is in slightly 
increased demand, but tubemakers have no difficulty in 
fulfilling orders. Current prices are as follows :—Boiler 
plates, 171. 12s. 6d.; ship plates, 161. 3s.; sections, 
151. 88. ; medium plates, } in. and thicker, rolled in sheet 
mills, 211. 15s.; black-steel sheets, No. 24 gauge, 221. 15s. 
and galvanised corrugated sheets, 261. 2s. 6d., all per ton, 
for home delivery. 

Malleable-Iron Trade.—Business is satisfactory and 
raw materials are in good supply in the malleable-iron 
trade. Market quotations are as follows :—Crown bars, 
151. 128. 6d.; No. 3 bars, 131. 12s. 6d.; No. 4 bars, 
131. 178. 6d.; and re-rolled steel bars, 17/. 15s., all per 
ton, for home delivery. 

Scottish Pig-Iron Trade.—There are adequate supplies 
of pig-iron for most purposes, hematite alone being in 
short supply. Special irons are in great demand and 
delivery dates are becoming shorter. There is no altera- 
tion in market prices, which are as follows :—Hematite, 
6l. 188. 6d. per ton; basic iron, 61. 0s. 6d. per ton, both 
delivered at the steelworks; foundry iron, No. 1, 
61. 58. 6d. per ton; and No. 3, 61. 3s. per ton, both on 
trucks at makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—While the holidays have brought 
business almost to a standstill, iron and steel producers 
are well employed and have extensive contracts to 
execute during the first quarter of the New Year. Native 
ironstone is plentiful and further improvement in imports 
of foreign ore are reported. Pig-iron, with the exception 
of hematite, is in ample supply. Maximum deliveries of 
semi-finished iron and steel are required to cover the 
exceptionally heavy needs of the numerous consumers of 
these materials. 

Foundry Iron.—Foundry pig is abundant and rather 
slow of sale. Slackness in the light-castings trade has 
reduced the demand, but stocks are small and are not 
likely to increase. Cleveland qualities are only in 
moderate supply and there seems no likelihood of an 
increase in the limited output. Supplies from other 
centres, however, are plentiful. 

Basic iron.—The production of basic iron is sufficient 
for the requirements of the steelmakers’ adjacent con- 
suming departments, but leaves no surplus for the general 
market. 

Hematite, Refined and Low-Phosphorus Iron.—The 
shortage of hematite still necessitates the strict rationing 
of authorised users and there is little likelihood of an 
expansion in the production, but the careful control of 
distribution is providing consumers with sufficient ton- 
nage for essential work. The position in the refined-iron 
branch of trade is more satisfactory than has been the 
case for some time; deliveries are ample for current 
requirements. The make of low and medium phosphorus 
grades is being maintained at a rate which fully covers 
requirements. 

Manufactured Iron and Steel.—Heavy supplies of 
home-produced semi-finished iron and steel are reaching 
the re-rolling plants, but still greater quantities of steel 
billets, blooms and bars are required to keep the mills 
running at full capacity. Manufactured-iron producers 
have numerous orders for certain descriptions of material, 
but would welcome freer buying of some commodities. 
Large supplies of special and alloy steels are passing 
promptly into use. The orders in hand for plates of all 
description are on an unprecedented scale and sheet 
makers also have a great deal of work to execute. 
Specifications for light sections are extensive, but heavy 
joists are slow of sale. There are numerous outlets for 
railway requisites, pit props, and various other types of 
colliery equipment. 

Scrap.—The large supply of scrap is not sufficient to 
meet the heavy demands of users, which are greatest for 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—-Wagon shortage has not only resulted 
in serious loss of output of coal, but has disturbed the 
flow of materials to and from the works, and but for 
the existence of stocks in some cases, the results would 
have been much more serious. Railway-wagon builders 
have received further orders for new wagons, and all the 
wagon repair shops are as busy as possible. Railway- 
material makers have a great deal of work in hand. The 
demand for forgings and castings for the repair and con- 
struction of locomotives is continuous, and stocks are 
being accumulated. Makers of wheels and axles are 
busily employed, and the buffer-making plants also have 
numerous orders in hand. No reduction in the demand 
for engineers’ small tools is noticeable, but a considerable 
part of the requirements is being supplied from the stocks 
of American tools that have been accumulated and are 
still being received. The smaller sizes of American 
twist-drills are much in favour among some Sheffield 
users. High-speed steel from Canada is also serving to 
supplement the local production. 

South Yorkshire Coal Trade.—It is estimated that, 
in the Doncaster district of the South Yorkshire coalfield, 
there has been a loss of production of 14,000 tons of coal 
owing to the shortage of wagons and the closing of pits 
for odd days. There is criticism among mineworkers 
of the fact that the pits were not kept working and the 
coal put on the ground. The Doncaster Rural District 
Council has sent a resolution to the Minister of Fuel and 
Power protesting against the closing of pits and asking 
why the stock plant which has been erected at some pits 
has not been used. The shortage of coal, due to stoppages, 
in various parts of the Midland (Amalgamated) District 
has set a difficult problem for the Ministry officials to 
solve in directing outputs to the most essential works 
without unduly disturbing the ordinary user. The 
shortage came at a time when every effort was needed 
to acquire sufficient supplies to tide users over the 
Christmas and New Year periods when transport is 
usually disturbed. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—During the past week a 
further 10 per cent. “economy ” cut has been made in 
allocations of Welsh coals to industrial consumers. This 
follows close upon another cut and the object of it is to 
enforce economies upon users and so help bridge the gap 
that exists between current production and demand. 
Only the hospitals and the special priorities were ex- 
empted from the cut which applied to contracts. Com- 
plaining of the lack of discipline at the mines the local 
branch of the National Association of Colliery Managers 
has sent a letter asking the Minister of Fuel and Power 
to meet either the branch or its executive council in the 
next fourteen days. Unless the Minister met them they 
would take no part in future pit production committee 
meetings. This matter is referred to on our “ Labour 
Notes” page. Production showed its usual im- 
provement before the Christmas holidays although it 
was not so great this year as it was 12 months ago. In 
view of the sustained industrial demand from home and 
the heavy export commitments, productions were 
severely taxed. As a result of the loss of output over 
the holiday it was expected that the supply position 
during next month would be even more difficult. Foreign 








good melting steel scrap. 


customers showed a steady interest, but for general 


| export the only coals on offer were the lowest qualities. 


The large descriptions were weil placed with outlets and 
were very firmly upheld. The sized coals were in demand 
and remained strong, while the bituminous smalls were 
also well sold forward. Best dry steam smalls were 
active but there was little demand for the inferior sorts. 
Gas coke was slow, but there was a steady interest in the 
foundry grades, which were very firm. 

Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
business in tin-plates and substitutes, after a short lull, is 
in a more active condition, as home consumers are placing 
orders for the first quarter of 1944 and later. Export 
business, however, being rigidly controlled, is extremely 
limited. Steel sheets continue unchanged ; the demand 
is good and manufacturers are fully booked for some 
time ahead. Iron and steel scrap is in good demand, but 
supplies are somewhat less plentiful. The prices of iron 
and steel products are as follows :—Standard quality 
coke tin-plates, per box of 108 Ib., containing. 112 plates 
measuring 20 in. by 14 in., 29s. 9d. f.o.r., for home 
consumption, and 30s. 9d. f.o.b., for export. Tin-plates 
carrying heavier coatings of tin, 30s. and 30s. 44d. per 
box, f.o.r., for home consumption. Unassorted tin-plate 
base uncoated plates, 25s. 9d. per box, f.o.r., at makers’ 
works. Galvanised corrugated steel sheets, No. 24 gauge, 
in bundles, 261. 2s. 6d., and steel-sheet and tin-plate 
bars, 12/. 2s. 6d., all per ton, delivered. Welsh hematite 
pig-iron, 61. 14s., and basic pig-iron, 61. 0s. 6d., both 
per ton, delivered, and both subject to a rebate of 5s. 








NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shal] reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
December 31, 5.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, 8.W.1. Informal Meeting. Discussion on 
“Paints and Protective Finishes for Metals,” to be 
opened by Mr. A. J. Philpot. South Wales Branch: 
Tuesday, January 4, 3 p.m., The South Wales Institute 
of Engineers, Park-place, Cardiff. The Thomas Hawksley 
Lecture: “‘ Gyroscopic Principles and Applications,” by 
Professor C. E. Inglis. And at the Western Branch : 
Saturday, January 8, 2.30 p.m., The Department of 
Physics, Bristol University, Royal Fort, Bristol. North- 
Easiern Branch: Monday, January 10, 6 p.m., The 
Mining Institute, Neville Hall, Newcastle-upon-Tyne. 
Annual General Meeting. (i) Annual Report and State- 
ment of Accounts. (ii) Lecture: ‘“‘ Naval Machinery : 
Some Factors Influencing Its Design,” by Engineer Vice- 
Admiral Sir George Preece. Midland Graduates’ Section : 
Thursday, January 13, 6.30 p.m., The Brotherhood Hall, 
Castle-street, Rugby. Joint Meeting with THe RuGBy 
ENGINEERING Society. Lecture: “The Mechanical 
Properties of Glass,” by Dr. A. J. Holland. Scottish 
Branch: Thursday, January 13, 7.30 p.m., The Royal 
Technical College, Glasgow. Annual General Meeting. 
(i) Annual Report and Statement of Accounts. (ii) “ A 
Survey of Plastics from the Viewpoint of the Mechanical 
Engineer,” by Dr. 8S. Livingston Smith. (iii) “‘ Moulding 
Plant for Plastics,” by Mr. J. L. Daniels. 


INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, January 3, 6 p.m., The James 
Watt Memorial Institute, Great Charles-street, Birming- 
ham. “ The Future of the Domestic Wiring Installation.” 
PartI. “ Immediate Developments,” by Messrs. W. J. H. 
Wood and Forbes Jackson. Part Il. “The Distant 
View,” by Messrs. G. Smith and E. Jacobi. Also at the 
Scottish Centre: Wednesday, January 12, 6 p.m., The 
Heriot-Watt College, Edinburgh. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Monday, January 3, 6.30 p.m., Caxton Hall, 
Caxton-street, Westminster, S.W.1 (i) “Some Engin- 
eering Absurdities in the Rubber Industry,” by Mr. H. C. 
Young. (ii) “‘Some Recent Applications of Rubber to 
Mechanical Processes,”” by Mr. G. B. Burnside. 

INSTITUTE OF FUEL.—Thursday, January 6, 2.30 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate. 
St. James’s Park, Westminster, S.W.1. ‘“‘ The Heat 
Content of the Products of Combustion,” by Mr. E. L. 
Luly. Wednesday, January 12, 2.30 p.m., The Engineers’ 
Club, Albert-square, Manchester. Address by Dr. E. 8. 
Grumell. Thursday, January 13, 5.30 p.m., Bristol Uni- 
versity, Woodland-road, Bristol. ‘“‘ Post-War Coal Pro- 
cessing,’”’ by Messrs. G. M. Gill and John Roberts. Friday. 
January 14, 4 p.m., The Chamber of Commerce, Swansea. 
“ The Production of Producer Gas and Blue Water Gas,” 
by Mr. H. R. Forman. 

SoutH WALES INSTITUTE OF ENGINEERS.—Thursday, 
January 6, 3 p.m., The Engineers’ Institute, Park-place, 
Cardiff. ‘“‘ Modern Conceptions in Coal Research,” by 
Mr. J. G. Bennett. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 7, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘“‘ The Influence of 
Production Requirements on the Design of Reciprocating 
Machinery,” by Mr. R. E. Strub. 

JunioR INSTITUTION OF ENGINEERS.—Friday, Janu- 
ary 7, 6.15 p.m., 39, Victoria-street, Westminster, 8.W.1. 
“Some Causes of Failure in Medium and High-Duty 
Helical Compression Springs,”’ by Mr. G. H. Jackson. 
Friday, January 14, 6.15 p.m. “ Tidal Power,” by 
Mr. R. H. Abell. 

INSTITUTION OF PRODUCTION ENGINEERS.—London 
Section: Friday, January 7, 7 p.m., Institution of Civil 
Engineers, Great George-street, Westminster, S.W.1. 
“Training of Young Engineers,” by Mr. W. Hewett. 
Manchester Section: Friday, January 7, 7.15 p.m., The 
Mechanics’ Institute, Crewe. ‘‘ Production Control,”’ by 
Mr. R. Appleby. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, January 8, 2.15 p.m., The Lighting Service 
Bureau, 2, Savoy-hill, W.C.2. “ Lighting at Present, 
and Post-War Possibilities,”” by Mr. W. J. Jones. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduate Section : Sunday, January 9, 3 p.m., 12, Hobart- 
place, Westminster, S.W.1. Address by the President, 
Mr. G. H. Lanchester. 

DERBY SocrETY OF ENGINEERS.—Monday, January 10, 
6.30 p.m., The School of Arts, Green-lane, Derby. 
“ Lighting as an Aid to War-Time Production,” by Mr. T. 
Catten. 

BRADFORD ENGINEERING SocrrTy.—Monday, Jans- 
ary 10, 6.45 p.m., Bradford Technical College, Great 
Horton-road, Bradford. ‘‘ Gears and Their Application,’ 








by Dr. W. A. Tuplin. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


TetxcrarnHic {‘“ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
lerzpHonz Nomper—TEMp.te sar 3663 (2 lines). 








The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 
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SUBSCRIPTIONS, HOME AND FOREIGN. 





“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
st the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom 3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies 3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies h the newsagents are requested to 
communicate the to the Publisher, together with 
the agent’s name and address. 








ADVERTISEMENT RATES. 


The for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines 
or under, and one shilling and sixpence per line up to 
one inch. If.use is made of a box No., the extra charge 
is le. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the is 188. per inch. Payment must 
accompany all o for single advertisements, other- 
wise their insertion cannot be Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity. but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
ater than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to “‘ ENGINEERING,” Ltd. 
should be crossed “ The National Provincial 
Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
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| ture it until late in August. March was a month of 


hard fighting in Russia and North Africa, without con- 
spicuous high lights, but it opened with a heavy 
attack by the Royal Air Force on Berlin, which 
marked the beginning of the concentrated bombing 
which the German capital has since sustained. 
During April, Rommel continued his rapid retreat 
into Tunisia, but the Allied forces in that sector 
still encountered stiff German resistance in seeking 
to overtake him and the other German commander, 
General von Arnim. Quite suddenly, however, the 
scene changed; Tunis and Bizerta fell on May 8, 
and within less than another week all organised 
resistance was over in Tunisia. 

On May 17 occurred a striking event which 
served to bring home the important fact that the 
enemy had no monopoly of far-sighted military 
planning, and that the operations of the Royal Air 
Force were playing an increasingly significant part 
in Allied strategy: this was the bombing, by a 
picked force of Lancaster aircraft, of the Méhne, 
Sorpe and Eder dams, in the Ruhr—a blow which 
caused widespread damage to the German heavy 
industries and produced a moral effect of the first 
magnitude. Meanwhile, however, the U-boat war 
in the Atlantic still gave rise to anxiety, and it 
was disclosed by the First Lord of the Admiralty 
that the losses of shipping from this cause during 
May were the heaviest of any month of the war. 
Nevertheless, the growing output of shipping, 
especially in the United States, and the vigorous 
counter-measures instituted against the enemy sub- 
marines, showed that, while these attacks might 
delay the eventual settlement with Germany, they 
could not avert it. The invasion of Sicily took 








CRESCENDO. | 


Wir the sinking of the German battleship | 
Scharnhorst off the North Cape, on Sunday, Decem- 
ber 26, followed only a couple of days later by a 
highly successful action with eleven enemy des- 
troyers in the Bay of Biscay, the Royal Navy has 
provided an excellent ending to a year which has 
been full of encouraging omens for the prospects 
of the Allied arms in 1944. The concluding days of 
the previous war years have given the British peoples 
and their Allies good cause to wonder what the next 
twelve months might have in store, and it must 
be admitted that the high courage they have 
evinced throughout the long conflict has never 
failed them, however grim the outlook may have 
been ; but not even the spectacular rout of Rommel’s 
forces in the Western Desert, towards the close of 
1942, offered such good ground for optimism as 
have the events of the latter half of 1943. 

it is so difficult to recall, in their proper order, 
the events of even twelve months of continuous and 
world-wide warfare that a brief recapitulation may 
help to show them in their correct sequence ; though 
not always in true perspective, perhaps, since the 
appreciation of this must often depend on circum- 
stances which cannot be revealed while the struggle 
is still in progress. The year opened with British 
and American troops in great strength in North 
Africa, and Rommel falling back rapidly in the 
direction of Tunisia. The Russian armies were 
pressing forward towards the Donetz, and the 
investment of Stalingrad was well advanced. In 
the Pacific, the American naval and air forces, 





having scored a great victory over the Japanese 
fleet in November, near the Solomon Islands, were 
preparing new attacks on the enemy positions in 
the islands to the north of Australia. Towards 
the end of January it was announced that Mr. 
Winston Churchill had been in conference with 
President Roosevelt at Casablanca—the first of a 
series of notable “ war talks” which culminated in 
the meetings at Cairo and Teheran in December, 
whereat the final plans for the “‘ Second ” and other 
1944 Fronts were discussed and settled. 

On February 2 it was announced that the long 
siege of Stalingrad had ended with the surrender of 
the remaining German troops in that area; and 
within the next fortnight the Russians had captured 
Rostov and Kharkov, and were continuing to sweep 
forward. They were obliged to withdraw from 





Strand, W.C.2. 








Kharkov a month later, however, and did not recap- 





place on July 10, and, before the end of that month, 
Italian demonstrations in favour of a separate 
peace were reported; but it was not until Septem- 
ber 8 that the collapse of Italy was announced. 

The subsequent events are too recent to need 
detailed recapitulation. Fighting continues in 
Italy, in Russia, and in the Pacific with undimin- 
ished vigour, but the course of the war was becoming 
ever clearer, and the essential unity of the Allied 
strategy steadily more obvious, even before the 
announcement that all plans were ready for carrying 
hostilities on to the mainland of Europe, and then 
to Japan. For long years the problem has been 
to decide whether the available men and supplies 
should be allocated to this theatre of war or to that ; 
but at last the Allies are reaching a stage in their 
war effort when they can contemplate with equa- 
nimity the demands of several theatres at once. 
Vast stores of munitions have been sent to Russia ; 
enormous reserves must have been built up also in 
Britain, in the Mediterranean, and elsewhere; but 
the long-term production plans are now in full 
swing and these demands no longer cause the 
anxiety that they did only twelve months ago. 
Not only so, but there has been heartening evidence 
in such incidents as the torpedoing of the German 
battleship Tirpitz by British midget submarines, 
the remarkable performances of some of the newer 
aircraft, such as the de Havilland Mosquito, 
and in other scientific devices, the nature of which 
cannot be disclosed in print, although their existence 
is known to many thousands,who are engaged in 
their manufacture, that the production situation 
has long ceased to be so strained that every avail- 
able man and machine had to be employed in 
meeting the day-to-day needs of the fighting Forces. 
These developments have taken long periods and 
large staffs to bring them to fruition, but the re- 
sources have been found, and it is now reasonably 
certain that the Allies are in a much better position 
to give rein to their inventive genius in the evolution 
of new and potent weapons than are the enemy. 

It is unfortunate in the extreme that reasons of 
security necessitate so strict a policy of silence 
regarding the efforts that have been made in the 
industrial field, for at no period in history have all 
branches of science and the engineering industry— 
and practically all war production is now funda- 
mentally a matter of engineering—deserved so 
well of the rest of the human race as is the case at 
the present time. Hints have been dropped occa- 
sionally regarding the output of the British ship- 
yards ; the production of aircraft advertises itself, 
not only by the increasing frequency of the heavy 
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raids by hundreds of four-engined bombers over 
enemy territory, but by the generous provision of 
fighters which cross the coast repeatedly on “ offen- 
sive sweeps,” and the steady maintenance of patrols 
all round the British coasts, over the North Sea, 
and far out into the Atlantic ; the output of guns, 
small arms, and ammunition makes possible offensive 
and defensive armament on a scale never approached 
in the last war; tanks, fighting and transport 
vehicles of all kinds, and “bigger and better 
bombs” are now available in profusion. These 
are some of the major and more obvious products 
of British industry, but they are only a few of the 
equipments and stores necessary to a nation at 
war; instruments, tools, containers of all types, 
smaller weapons, clothing of many special kinds— 
these, and anything else that may be required to 
promote the common purpose, appear to be forth- 
coming with a celerity and in a quantity that would 
have seemed miraculous not so very long ago. 
Criticism may be levelled at the ways of Govern- 
ment departments and the inelasticity of the official 
mind, and not without reason ; but the fact remains 
that British industry is producing the goods in a 
fashion without previous parallel and deserves the 
highest credit for a sustained performance which, 
could the figures be revealed, compares well with 
anything that is being done elsewhere in the world. 

It is doubly unfortunate that more details of this 
great effort cannot be (or, at any rate, are not) re- 
vealed ; because, after the war, the encouragement 
that they might impart will be wasted, and the 
facts themselves will have to compete for attention 
with a wealth of other data, suddenly released upon 
a public that will not want to be bothered with 
such things in the first throes of readjustment and 
“reconstruction.” If some more information could 
be made available now, however—and our own 
belief is that it could, without detriment to the 
national interests—all who have been concerned 
in the particular branch of production to which 
the information relates would experience the 
vivifying sensation of “‘ something attempted, some- 
thing done,” and the gratifying knowledge that their 
labours were not being ignored. Admittedly, it 
would be as foolish to give away facts of military 
significance to the enemy as to underrate his capacity 
for putting two and two together; but there is still 
reason to suppose that some information is with- 
held because the officials who impose the embargo 
on publication do not know how much the enemy 
knows, or are not prepared to meet a barrage of 
objections and arguments regarding the policy 
they may adopt. We have suggested this before, 
basing the opinion mainly on the very different 
attitudes observable in some Government depart- 
ments by contrast with others, and on certain 
instances where British periodicals have been taken 
to task for publishing details of devices still officially 
“secret” but which, in fact, they had obtained 
from German journals. There is no point in labour- 
ing the matter further at this juncture; but the 
tendency is of some importance in view of possible 
post-war developments in the activities of Govern- 
ment departments. 

In a few weeks’ time, the results of all the planning 
and preparations for the final assault will become 
evident ; that is guaranteed by the leaders of the 
United Nations. All their pronouncements hitherto 
have been marked by a studied moderation, but 
there can be no doubt that the scale of the operations 
will be such as will make anything that has gone 
before appear like mere preliminary exercises. 
During the past years, the concerted efforts of these 
great Powers have risen in a steady crescendo 
which has been obvious in spite of the general 
lack of quantitative data; but quantitative data 
are essential for some purposes, and most of all to 
silence those who are always so ready to hint that 
this nation or that is not pulling its weight, or that 
opportunity is being taken to use the war ds a 
means to gain some post-war advantage. British 
‘reticence in these respects, partly due to geo- 
graphical position but still more, we suspect, to 
inherited traits, may be well enough understood 
within our own borders, but it can be easily mis- 
interpreted outside of them. This country will 
play its full part in the grand finale; but it is 
entitled to expect also a proper share of the credit. 
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FARM ELECTRIFICATION 
IN MANITOBA. 


THE programme of farm electrification which has 
been drawn up for the Province of Manitoba is con- 
cerned with conditions very different from those 
ruling in this country, but nevertheless there is 
much in the proposals which should be of interest in 
connection with the campaign now being carried on 
for the extension of electricity supply to every part 
of Great Britain. The object of this campaign was 
expressed in its extreme form in the Scott Report, 
which stated that “ electricity should be made avail- 
able throughout the country at no higher price to 
the consumer than in the town.” Canada is usually 
thought of as a vast area with which, geographically, 
this small island cannot be compared, and actually 
the Province of Manitoba alone is three times the 
area of Great Britain. The whole of the northern 
part of the Province, however, is undeveloped and 
of a semi-arctic character, and the scheme of farm 
electrification which has been drawn up relates only 
to the southern part of the area. This is roughly 
a third of the Province and consequently, from the 
point of view of electricity distribution, may be 
directly compared with Great Britain. 

The proposals referred to are contained in a report 
entitled A Farm Electrification Programme, which has 
been prepared by the Manitoba Electrification En- 
quiry Commission. This body was appointed by 
the Government of Manitoba in June, 1942, and 
reported in December of the same year. The special 
nature of the problem with which the Commission 
was concerned is perhaps best illustrated by the fact 
that its duty was to report on farm electrification, 
and not on the general question of rural electrifica- 
tion. In 1941, the population of Manitoba was 
722,447, and as this is distributed over an area the 
size of Great Britain it is clear that the average 
density per square mile must be low, particularly in 
view of the fact that 45 per cent. of the population 
lives in villages, towns and cities. The remaining 
55 per cent. is scattered thinly over some 90,000 
sq. miles. Supply to towns and villages in rural 
areas is already fairly well developed and the Mani- 
toba Power Commission System has a rural network 
with a total length of 2,100 miles. 

The 55 per cent. of the population living in isolated 
farms plays an important part in the economy of 
Manitoba. The Province is essentially an agricul- 
tural one and its prosperity depends to a great extent 
on the growing of grain. Owing to the climatic 
conditions, it has not been possible to develop the 
cultivation of fruit and vegetables to any important 
extent. Rainfall ranges from 16 in. in the south- 
west to 19 in. in the south-east and 21 in. in the area 
between Lake Winnipeg and Lake Manitoba. The 
summer is very short. Heavy frosts are frequent as 
late as June, although the average date for the 
southern part of the Province is between May 15 and 
20. The first heavy autumn frosts are in Septem- 
ber, varying from the second to the last week in 
different areas. These conditions have forced 
farmers to concentrate on the growing of grain and 
consequently to a large extent they depend on 
foreign markets for their prosperity, as the produc- 
tion of wheat and other grains in Canada far exceeds 
the absorptive capacity of the Dominion market. 
The result is that in periods of restricted world 
trade the Province suffers severely ; as an example, 
in 1935, the income of the people of Manitoba was 
only 49 per cent. of the figure for 1926. 

No scheme of electrification, however ambitious, 
can alter the climatic conditions of Manitoba, but 
the Enquiry Commission considers that an electric 
supply would do much to assist farmers in their 
work and to improve their economic status. There 
are 58,686 farms in Manitoba of which only 1,100 
are now supplied with electric power. It is esti- 
mated that 53,000 of the total are located in the area 
in which it is economically justifiable to furnish a 
supply. The practicability of improving on the 
present state of affairs is illustrated by the fact that 
in the United States 38 per cent. of the farms are 
supplied with electric power. 

Although it is not supposed that an electric power 
supply would permit Manitoba farmers to extend 
their range of field crops to an important extent, 








it would enable the small staffs to cope with their 
work much more easily. It is pointed out, for 
instance, that 0-45 kWh of electricity, costing 5 cents 
per kilowatt-hour, will pump as much water as a 
man can in 10 hours. This question of pumping is 
an important one on Canadian farms, and a power 
supply is expected greatly to increase the size of the 
cattle herds which can be kept, both by facilitating 
their watering and in handling the milk production. 
A greatly improved return is also expected from 
poultry if electrically-heated brooders and light for 
the houses are made available in the cold, dark 
winter. The Report gives a list of 52 appliances, 
useful in general farming, which could be used if an 
electricity supply were available. It is also con- 
sidered that something might be done towards the 
development of home manufacturing industries with 
an electric power supply. 

The farm circuits which are proposed would be 
supplied from the rural system of the Manitoba 
Power Commission. This, as already stated, has a 
length of 2,100 miles, but plans are in being for con- 
siderable extensions after the war. Power is pur- 
chased from the Winnipeg Electric Company, which 
operates the Seven Sisters hydro-electric station on 
the Winnipeg River. The system operates at 4,600 
volts. Single-phase circuits would be tapped off 
from the mains of this rural system and run to groups 
of farms, being carried on red-cedar poles spaced 
310 ft. apart. The lines would follow the farm 
roads, and at suitable points connections would be 
tapped off to individual farms. The line would be 
brought into the farmer’s yard without any charge, 
but no payment would be made for way-leaves on 
the farm roads. Based on a survey of selected 
areas, it is estimated that, if 80 per cent. of the 
farms in a township were connected, the average 
length of road line per farm would be 0-635 mile, 
and the average length of farm line 0-095 mile. If 
only 60 per cent. of the farms were connected, the 
average length of road line would be 0-755 mile. 
The cost per farm connected, at 80 per cent. satura- 
tion, would be 673 dollars at 1939 prices, and 
727 dols. at 1942 prices. If only 60 per cent. satura- 
tion were reached, these figures would be 736 dols. 
and 798 dols. 

In the arrangement proposed, the length of low- 
tension transmission is cut down to a minimum and 
there is nothing in the nature of the low-tension dis- 
tribution system familiar in this country. The poles 
from which connection is made to individual farms 
each carry a 3-kVA transformer fixed near the 
top. These step down the 4,600-volt current to 
280 or 115 volts, so the only low-tension line involved 
is about 167 yards from the pole to the farmyard. 
The meter is fixed at the base of the pole and incor- 
porates a press switch and lamp connected so that 
if, when there is a failure of current, the farmer 
presses the switch and the lamp lights up, it in- 
dicates that the failure is somewhere on the farm 
premises, not on the supply line. 

The whole layout is planned from the point of 
view of economy, both in capital expenditure and 
running costs. An interesting feature of this latter 
aspect of the arrangements is that the customers are 
to read their own meters. For this purpose the 
meters are fitted with direct-reading figures in the 
manner of a revolution counter, instead of with 
clock dials. Owing to the large area over which the 
farms are spread, and the long distances between 
them, the reading of meters by an inspector in the 
usual way is too expensive to be permissible. The 
Rural Electrification Administration in the United 
States which operates this system of meter reading 
by the customer on a large scale, and with complete 
success, found that the cost of reading meters by 
travelling inspectors in some cases cost as much as 
4 dols. per consumer per annum. The rates pro- 
posed for the Manitoba farm service are 8 cents 
per kWh for the first 50 kWh each month and 2 cents 
per kWh for additional energy, the minimim monthly 
bill to be 3-6 dols. Although this scheme has been 
worked out with great care from the point of view of 
minimum capital and running costs, it is not con- 
sidered that it could be operated without outside 
financial aid in the form of a Government bonus. 
This, it is thought, would be justified by the assist- 
ance it would give to the primary industry of the 
Province. 
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NOTES. 


QUALIFICATIONS AND TRAINING OF MINING 
ENGINEERS. 


In August, 1942, the Council of the Institution of 


Mining Engineers appointed a committee to make 
recommendations with regard to implementing the 
proposals of the Royal Commission on Safety in 
Coal Mines, 1938, as to the establishment, by ex- 
amination, of a professional standard acceptable 
to the Board for Mining Examinations, and “to 
consider steps necessary to uphold the professional 
status and advance the interests of its members 
under conditions existing to-day and likely to 
prevail in the future.” The chairman of the com- 
mittee was Mr. D. Hay, and the members included 
a representative from each of the seven federated 
institutes, together with the president (Mr. F. 
Edmond) and the treasurer (Mr. L. Holland) of the 
Institution. The committee were requested to take 
particularly into account the importance of attract- 
ing into mining engineering, and especially into the 
coal industry, young men having a high standard of 
general education and character; and were asked 
to indicate what they would regard as appropriate 
seales of remuneration at the various stages. The 
committee have now presented their first report, 
which has been adopted by the Council of the 
Institution; its main recommendations are as 
follows. It is observed that the coal industry is 
likely to suffer for many years because of the 
scarcity of young men possessing at once a suffi- 
ciently advanced general and technical education, 
a broad outlook, and capacity for leadership. The 
increase in size of colliery units, the high state of 
mechanical development, the ever-widening scope 
of the duties, the constantly expanding legislation, 
the advanced organisation of the Mineworkers’ 
Union, and other factors, make it essential that the 
higher officials should possess these qualifications ; 
but, while the present training at universities and 
technical colleges teaches the application of scientific 
knowledge to mining, it does not teach a man to 
manage a colliery. What is required is a training 
on broader lines than that necessary to qualify for 
the present Colliery Manager's Certificate, and it is 
recommended that the Institution should set up 
its own examination, to serve as the test for associate- 
membership and to cover a wider field than the 
present First Class Certificate, so that it may be 
accepted by the Ministry of Fuel and Power as an 
alternative. The syllabus proposed includes three 
examinations, of which the first would be in pure 
and applied science, touching only lightly, if at all, 
on mining subjects as such; the second, for candi- 
dates of at least 22 years of age, would bein mining- 
engineering subjects, and of a standard superior to 
that of the First Class Colliery Manager’s Certificate ; 
the third and final examination would be restricted 
to candidates who have had five or six years of 
underground experience and at least a year in 
responsible control of underground work, and who 
are not less than 24 years of age. This final ex- 
amination would comprise an oral examination on 
specified subjects, including practical training and 
mining knowledge, and a written paper on the 
Coal Mines Act and mining legislation. Holders 
of an approved engineering degree or the Joint 
Mining Diploma of the Universities of Oxford and 
Cambridge, and some of the provincial universities, 
are exempted from the first and second examina- 
tions. The report goes into considerable detail 
regarding the vocational training and practical 
experience required of candidates, and proposes 
that the whole scheme shall be controlled by a 
Board of Training, to be appointed by the Council 
of the Institution, and supervised by a Director of 
Training. The remuneration proposed ranges from 
1501. a year for candidates over 18, until they pass 
the second examination, to 2001., rising to 3001., 
a year between the second and final examinations ; 
and, after passing the final, 4001. a year, guaranteed 
for at least two years. 


Tue Setect ComMITTEE ON NaTIONAL 
EXPENDITURE. 
‘ollowing the practice of previous war-time 
sessions, the House of Commons, on December 3, 


appointed to examine the current expenditure 
defrayed out of moneys provided by Parliament 
for the Defence Services, for Civil Defence, and for 
other services directly connected with the war, 
and to teport what, if any, economies. consistent 
with the execution of the policy decided by the 
Government may be effected therein.” During the 
past four years, we have summarised a number of 
the reports made to Parliament by this Committee, 
which has been the means of focusing attention on 
various anomalies, extravagances, departmental 
overlappings, and other wastages of money and 
effort of the kind inseparable from a mobilisation 
of resources on a scale and in a manner without 
precedent in the national history. At times it 
may have appeared that the activities of the 
Committee and its sub-committees have resulted in 
a considerable expenditure of time without any 
commensurable advantage; but the benefits of 
such an organisation, like those derived by institu- 
tions from the work of auditors, are not to be 
measured by the amount of the discrepancies that 
may be brought to light, and it may be conceded 
that, on the whole, the effect has been to the 
national good. As now constituted, the Committee 
consists of 32 Members of Parliament, Sir John 
Wardlaw-Milne being chairman. This membership 
is divided into six sub-committees, the composition 
of which, with their general terms of reference, form 
the matter of the First Report in the present 
session, and the 80th in the complete series. The 
Committee ‘‘ have power to send for persons, papers 
and records”’ and, “‘ in cases where considerations 
of national security preclude the publishing of certain 
recommendations and of the arguments upon which 
they are based, to address a memorandum to the 
Prime Minister for the consideration of the War 
Cabinet.” 


Tue INsTITUTION OF MECHANICAL ENGINEERS : 
EXAMINATION RULEs. an 
The revision of the syllabus of the associate- 
membership examination of the Institution of 
Mechanical Engineers, which has been in hand for 
some time past, has now been completed, and we 
have received from the Institution a copy of the 
revised syllabus, which will apply to the examina- 
tions held in and after October, 1945. These are 
being issued, for the time being, in the form of a 
supplement to the existing pamphlet entitled Rules 
for Examinations and for Submission of Theses; in 
due course, a new pamphlet will be issued, embodying 
the various modifications. These have the effect of 
making more exacting the requirements of Section A 
of the Syllabus, in order to bring it more into line 
with those of the Ordinary National Certificate. 
There are some changes also in Section B of the 
examination ; and Section C will consist of a paper 
on “ Industrial Administration’ in place of the 
present paper on “ Workshop Organisation and 
Management.” The principal object underlying the 
changes, we understand, is that of co-ordinating the 
examination requirements more closely with the 
National Certificate scheme as it is now and as it 
may be developed under a general system of part- 
time day instruction in the engineering industry. 
With this purpose in view, the number of papers in 
Section A is increased from four to six, the two new 
papers being on mathematics ‘and engineering 
drawing. No foreign language paper is included. 
The syllabus for the mathematics paper corresponds 
with the standard for the Ordinary National Certi- 
ficate ; but the somewhat unusual course is taken 
of adding to the Section A syllabus in mathematics 
certain mathematical subjects on which candidates 
will not be examined in this Section, but which they 
are recommended to study as a preparation for 
Section B, which extends approximately to the 
level required for the Higher National Certificate. 
The new Section A, it is pointed out, will impose 
no additional burden on students preparing for the 
National Certificates, as these examinations already 
include papers on mathematics, drawing, heat 
engines, and workshop technology; but whereas 
these papers, hitherto, have carried no exemption 
from the Institution’s associate-membership exami- 
nations, in the future they will confer exemption 
from corresponding papers. The present syllabus 
for Section A includes an English essay and a paper 


the new syllabus has, instead, a short English paper, 
of which an essay forms part, and omits the “‘ Indus- 
trial Administration ” paper, in view of the revision 
of Section C, which will cover this subject more 
satisfactorily than could be done at the earlier educa- 
tional stage at which Section A is normally taken. 
The English paper need not be taken by a candidate 
who has matriculated or who has obtained the 
School Certificate. One of the five “ selected papers” 
in Section B (the candidate having the option of 
taking any two of the five) is on “ Principles of 
Electricity.” This is a branch of engineering in 
which mechanical engineers are often rather weak, 
but it is the Counci]’s hope, we understand, that an 
increasing proportion of candidates will take this 
subject in view of the many links which now exist 
between mechanical and electrical engineering. 


Tue InstiruTE oF INDUSTRIAL ADMINISTRATION. 


We have received from the Institute of Industrial 
Administration, Artillery House, Artillery-row, 
London, 8.W.1, a pamphlet entitled A Brief State- 
ment, briefly outlining the work done by the Institute 
during the past 21 years to promote the scientific 
study of management, and a plan which has been 
formulated for the future development of this work 
at the 14 centres now existing in London and in 
provincial industrial areas, and at the additional 
centres which it is hoped to establish. The deve- 
lopment scheme includes, inter alia, the extension 
of special educational facilities for the study of 
management subjects; the organisation of con- 
ferences ; co-operation with other bodies in the 
development of management practice; the in- 
vestigation of research problems in management ; 
the granting of awards, travelling lectureships, and 
scholarships ; and, eventually, an application for 
a Royal Charter. The Institute already holds its 
own examinations, and, in collaboration with 
certain of the London technical colleges, had a share 
in formulating the syllabus for a certificate course 
in Foremanship and Works Supervision, as well 
as in drafting a similar syllabus for the training 
course in foremanship established under the «gis 
of the Ministry of Labour and National Service. 


New ScHEME FoR FortH Roap Brier. 


In February last, after much consideration, the 
Forth Road Bridge Committee agreed to press 
forward with the proposal to construct a road 
bridge across the Firth of Forth, about half a mile 
west of the famous railway bridge. The scheme 
envisaged a suspension bridge with a main span of 
3,000 ft., the northern pier of which would be 
based on a small islet known as Mackintosh Rock. 
Since the adoption of this proposal, however, an 
alternative plan has been put forward by Lord 
Elgin, and this was discussed by the Committee at 
a meeting held in Edinburgh on December 21. 
Lord Elgin’s scheme provides for a suspension bridge 
with two main spans, each of 2,400°ft., situated on 
the eastern side of the present Forth Bridge and 
having its central pier on the eastern end of the 
island of Inchgarvie, on the western end of which 
stands one of the main piers of the railway bridge. 
Lord Elgin, in submitting his proposal, contended 
that the main north and south piers of the Mackin- 
tosh Rock bridge would constitute obstacles to 
navigation, whereas the main piers of his bridge 
would be outside the channels used for navigation. 
He maintained, also, that his scheme offered a 
more satisfactory alignment for the approach roads. 
The cost would be about the same as that of the 
Mackintosh Rock bridge—if, indeed, it was not less. 
He had submitted it to the Admiralty, who replied 
that they had no objection to offer; and to.thé 
Ministry of War Transport, from which, however, 
he had received no more than an acknowledgment 
of its receipt and the assurance that the Minister, 
Lord Leathers, would study it with great care. In 
reply to questions, he said that his scheme was not 
the same as that put forward in 1930 by Messrs. 
Mott, Hay and Anderson, the consulting engineers, 
though it did resemble one prepared in 1925 by the 
late Mr. J. Inglis Ker. After some discussion, the 
Committee agreed that, without abandoning their 
previously-expressed preference for the Mackintosh 
Rock site, they would submit Lord Elgin’s proposal 








adopted a motion “That a Select Committee be 





on “ Fundamentals of Industrial Administration ” ; 


to their engineers for examination and report. 
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LETTERS TO THE EDITOR. 


EFFICIENCIES OF COMBUSTION 
TURBINES. 


To THe Eprror or ENGINEERING. 


Srr,—I have read with considerable interest the 
letter from Mr. C. B. M. Dale, printed in your issue 
of December 10, on page 474, and also the previous 
articles by Professor 8S. J. Davies and Dr. M. I. 
Fawzi on “The Efficiencies of Combustion Tur- 
bines.”” I should like to support entirely the views 
expressed in Mr. Dale’s letter regarding the benefits 
of deriving the efficiencies of internal-combustion 
engine and gas-turbine cycles from gas temperature- 
entropy charts. The chart evolved by Professor 
Stodola allows for the varying physical and thermal 
characteristics of the gases, and also allows for the 
variation in specific heat, and mention is made of 
Professor Stodola’s work on this chart in the appre- 
ciation of his life by Mr. B. Pochobradsky, published 
in your issue of December 3, page 455. 

Entropy charts have also been compiled by 
Professor W. J. Goudie, and a large chart of this 
type, by Professor Alexander, of Glasgow, was 
distributed as a Christmas gift by Messrs. Jopling 
and Sons, Limited, steel founders, of Sunderland, 
some 15 years ago. I have used these charts exten- 
sively in considerations of variations from the 
normal Diesel- or gas-engine cycles, and also in 
considering the effects of supercharging at increasing 
compression ratios, and the effects of interstage 
cooling. A brief account of some of these con- 
siderations was given in an article published in 
Gas and Oil Power, in January, 1942. I can support 
Mr. Dale’s view that the employment of tempera- 
ture-entropy charts would considerably reduce the 
work entailed in such considerations as those in 
** Efficiencies of Combustion Turbines.” 


Yours faithfully, 
MrirR_LEES, BICKERTON AND Day, Lrurrep, 
P. JacKson, 
Hazel Grove, Chief Engineer. 
Nr. Stockport. 


December 23, 1943. 





THE CALORIFIC VALUE AND 
SPECIFIC GRAVITY OF COAL. 


To THe Eprror or ENGINEERING. 


Srr,—The article under the above heading in 
your issue of December 17, page 484, raises a 
question of great practical importance to coal 
consumers and it is certainly to be hoped that it 
may lead to some authoritative pronouncement on 
the subject by those responsible for coal research, 
to whom, I think, it constitutes a challenge. Coals 
vary so widely in their nature that it is too much 
to expect any very exact relationship between 
calorific value and specific gravity which would 
hold universally. It should, nevertheless, be 
possible, in the case of coal from any particular 
seam or district, to state :—(1) The average specific 
gravity of the combustible fraction and the “ pro- 
bable error”’ of this figure; (2) similar figures for 
the non-combustible fraction; (3) the average 
calorific value per pound of the combustible fraction, 
with its probable error. 

Denoting these three main factors by A, B and C, 
the calorific value would be given by the equation 

B — sp.gr. 
C.V. =C B_A 
which agrees with the result deduced by Mr. Parsons. 
If the probable error of each of the quantities on 
the right-hand side of the equation is known, the 
probable error of the calculated value of the calorific 
value can be computed in the usual way. It would 
appear, therefore, not at all difficult to determine 
once for all the values and probable errors of A, 
B and C, appropriate to any particular class of 
coal, and thus to produce a numerical formula 
giving the calorific value of that kind of coal within 
known limits of probable error. 
Yours faithfully, 
M.I.Mech.E. 


, 


December 21, 1943. 











To Tue Eprror or ENGINEERING. 


Sm,—I note with interest the comments of Mr. 
D. S. Causer, on the above subject, in your issue 
for December 17, page 494, and admit that at first 
it requires a little practice to rotate the pencil and 
exert a constant pressure as a line is drawn. The 
action, however, soon becomes automatic, and as 
the pencil is grasped in a different angular position 
each time it is taken up, a symmetrical cone point 
is formed. This point lasts much longer than the 
chisel-point Mr. Causer describes, so there is a 
good saving of time here. The pencil is held in a 
vertical plane containing the line being drawn, but 
inclined about 40 deg. above the cloth in the direction 
of drawing. The result is a line of uniform thick- 
ness, and of an opaqueness definitely greater than 
can be obtained with a rectangular point. 

I maintain that, when necessary, fine work can 
be done with this type of point equal to that by the 
old method. I quite allow that certain things are 
better traced in ink, such, for instance, as a draw- 
ing of a large turbine casing, but for the majority 
of details pencil on cloth can be quite satisfactory 
for prints. In these times, when there is such a 
heavy weekly demand for drawing-office personnel, 
the subject is important. 

The figure of 25 per cent. as the additional cost 
of ink tracing drawings I consider about right, 
and said nothing about design. Although the dis- 
tinction between drawing and design cannot be 
exactly determined, sound estimating requires that 
the latter be separately allowed for, charged to the 
customer like anything else, and not debited to 
“drawings.” A design may exist in the mind of 
a member of the engineering staff, even down to 
many details, before it is set out on the drawing 
board. 

Yours faithfully, 


26, Irwin-road, C. O. THomas, 


Bedford. 
December 21, 1943. 


To THe Eprror or ENGINEERING. 


Srz,—The essential point about drawings is that, 
above all, they should convey to the workman, who 
is not an experienced draughtsman, a full knowledge 
of the article and its dimensions in as short a time 
as possible. For well over a quarter of a century 
I have seen shop managers, foremen, charge hands 
and workmen lose untold hours each week in getting 
the hang of an article and its dimensions. It is not 
much use saving drawing office time and expense 
if a hundred fold is lost elsewhere. The part or 
component requires depicting by a bold broad outline 
which good ink tracers can easily manage: but can 
this be done in pencil ? 

Other matters are:—The draughtsman should 
put on all information required by the workmen, as 
they are there to use tools and not tables and pocket 
books. If a dimension is required to be measured 
by a micrometer it should be a decimal and not a 
fraction; and both are sometimes useful. ll 
indexing and any other information should be 
included, the draughtsman has it at his elbow or 
only needs to work it out once, but a dozen shop 
individuals may have to do this for months in the 
factory. The first thing the shop man looks for 
is the important or vital dimensions, and so limits 
should stand right out and the writer depicts them 
as follows with the utmost success. 

0-275" | 


a 0-276” 

+°OO1 — ocr —L_..._... | 
_—__ 0-273” 

— +002” etre 


The draughtsman cuts a bit out of his square and 
runs his pencil round it. 

Much more could be said on this important subject, 
but we should be getting somewhere if the above 
points were noted. 









Yours faithfully, 


Preston. CuaRLes Baxter. 


December 24, 1943. 
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OBITUARY. 


LT.-COL. G. W. PARKINSON, M.C. 


By the death of Lieut.-Colonel George Westhead 
Parkinson, which occurred as the result of a motor- 
car accident at Staines, on the night of December 20, 
an outstanding figure is lost from among the civil-en- 
gineering contractors ofthiscountry. Lieut.-Colonel 
Parkinson, who was 69 years of age, was chairman 
of Messrs. Sir Lindsay Parkinson and Company, 
Limited. The firm was established as a limited- 
liability company in Blackpool, in 1901, by Lieut.- 
Colonel Parkinson and his two brothers, the late 
Sir Lindsay and Colonel W. Parkinson, the latter 
of whom has since retired. The name of the com- 
pany was then Messrs. J. Parkinson and Sons 
(Blackpool), Limited, the firm being the successors 
of a woodworking concern founded by the late 
Mr. J. Parkinson in 1860. On his return from active 
service in the war of 1914-18, in which he served 
with distinction in the Royal Engineers and Royal 
Air Force, receiving the Military Cross, the Knight's 
Cross of the Belgian Order of the Crown, and the 
Croix de Guerre, Lieut.-Colonel Parkinson opened 
London offices for his firm, the name of which was 
changed to its present title in 1924. In the imme- 
diate post-war period the company began ite first 
big London building projects, an example of which 
was Aldwych House, constructed in 1920 at a cost 
of 400,000/. This was followed by a block of shops 
and office buildings in Regent Street and by a large 
modern London garage, furnished with concrete 
ramps, in Poland-street. Other work undertaken 
by the firm included Underground Railway stations, 
omnibus repair shops, and depots for the London 
Passenger Transport Board. 

The firm subsequently turned its attention to 
other types of civil-engineering works and was 
responsible for the building of the Purfleet-Tilbury 
by-pass road. The company also commenced the 
Western-avenue arterial road and undertook other 
road and harbour contracts. Among these were 
the Liverpool-East Lancashire Road, 26 miles in 
length, the New Fish Dock at Grimsby, a reservoir 
at Fleetwood, and harbour developments in Portu- 
gal and at Famagusta, in Cyprus. In 1937, the 
business was formed into a public company and 
under the leadership of Lieut.-Colonel Parkinson 
played an important part in the construction of 
Government Ordnance Factories, and aerodromes 
for the Royal Air Force. At one period after the 
outbreak of the present war, the firm carried out 
works to the total value of 1,350,000/. in one 
month. The bulk of this was on behalf of the 
British and Allied Governments. 

In 1941, and while engaged on much other 
urgent war-time constructional work, Lieut.-Colonel 
Parkinson turned his attention to the possibilities 
of obtaining coal from open-cast workings. This 
matter became almost an obsession with him and 
his firm was the first in the field and diverted a large 
portion of its plant to the work. A few weeks ago he 
presided at a luncheon held to celebrate the winning, 
by the company, of one million tons of outcrop 
coal in a little over a year’s operations. At the 
firm’s last annual general meeting, held on Decem- 
ber 15, Lieut.-Colonel Parkinson announced that 
there were now more than 50 contractors engaged 
in obtaining outcrop coal, and he reminded his 
hearers that the Ministry of Fuel and Power was 
expecting to produce 15,000,000 tons this year from 
open-cast workings. He also informed the share- 
holders that business to the value of over 43,000,000/. 
had been handled by the firm during the past seven 
years and that what he believed to be the largest 
building contract ever undertaken, either in this 
country or abroad, by any one firm, had been 
completed. He added, moreover, that the speed of 
construction on this contract had constituted a 
world’s record. 





CANADIAN COAL AND Ow PropvucTiIon.—Official 
statistics recently issued in Canada indicate that 
8,853,962 tons of coal and 5,037,870 barrels of petroleum 
were produced in the Dominion during the first six 
months of 1943, as compared with 9,468,709 tons and 
5.240,038 barrels, respectively, during the corresponding 
period of 1942. 
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THE HISTORY OF THE 
SMALL STEELMAKING 
CONVERTER. 


By E. C. Picorr. 
(Concluded from page 515.) 


THE Tropenas converter, by far the most exten- 
sively used, was introduced in 1891, and had reached 
a high degree of development by 1894. It was fol- 
lowed by converters originated by B. Stoughton, W. 
Stock, Whiting, Evans-Wills, C. Rott*, Raapke, 
Zenzes and Schmidt,t T. Levoz,t and Cambier.§ The 
Stoughton converter, first used at Newark, New 
Jersey, in 1904, has a single row of long tuyeres, 
which are inserted farther as the ends wear, and 
the lower half of the vessel, including the wind- 
box, can be removed for the repairs required after 
every ten heats or so.|| In 1906, Mr. W. Stock, 
of Darlington Forge, investigated the possibility 
of melting and blowing the pig iron in one and the 
same vessel, and two years later he patented a reliable 
furnace for the process. Pig iron and scrap are 
charged cold and melted with oil burners, intro- 
duced through the tuyeres, important advantages 
being that no sulphur increment arises, as in cupola 
melting, and the waste heat is utilised in pre-heating 
the blast. A second installation was made at the 
works of T. Summerson and Sons, Darlington. It 
was reported in 1912 that the original plant was 
producing castings of an excellent character and 
within a few years the Stock converter found many 
users in Europe and the United States. A good 
account of the operation of the vessel has been pre- 
pared by J. H. Hall.{ The Whiting converter is 
similar to the original Tropenas, but the upper por- 
tion is removable for repairs. In the Evans-Wills 
vessel,** in a variation of the Tropenas, the 
bottom is detachable and is used as the ladle. The 
Cambier,tft in use until about 1897, was unique in 
having openings in the lining in place of tuyeres. 
Raapkef{ designed a small converter plant in 
Holstein in 1901, very rapid blowing being obtained 
by the use of oxygen from cylinders. 

In 1889, M. Alexandre Tropenas (1860-1915), a 
French engineer, was supervising the laying down 
and running of a steel foundry based on Robert's 
process and after several months of experimental 
operation, he became convinced that work in this 
branch of metallurgy held great promise. In May, 
1890, Tropenas approached Messrs. Edgar Allen and 
Company, Limited for assistance to carry out re- 
search work on the process, and after considerably 
modifying the design of the converter previously 
employed, he achieved great success. The main 
features of the new Tropenas converter were surface- 
blowing, a deeper bath, a conical bottom to keep the 
bath free from mechanica! disturbance, and improved 
thermal economy, effected by means of an auxiliary 
row of tuyeres which minimised the proportion of 
carbon monoxide.§§ The tuyeres were not arranged 
to give a rotary motion, as in the Robert converter. 
Formerly, it had been firmly held that an essential 
requirement of successful blowing was the produc- 
tion of a violent swirling action of the molten metal 
by directing the air upwards through the bath. As 
already indicated, the evolution of the small con- 
verter was marked by a gradual raising of the 
tuyeres from near the base of the vessel, as in the 





* See Journ. Iron and Steel Inst., vol. 57, page 384 
(1900). 

t See Journ. Iron and Steel Inst., vol. 68, page 719 
(1905) and vol. 81, page 659 (1910). 

t See Fonderie Moderne, No. 4, page 19, and No. 6, 
page 21 (1912) and Journ. Iron and Steel Inst., vol. 86, 
page 543 (1912). 

§ See Stahl und Eisen vol. 43, page 183, and Journ. 
Tron and Steel Inst., vol. 53, page 490 (1898). 

| See Trans. Amer. Inst. Min. Eng., vol. 33, page 846, 
and Journ. Iron and Steel Inst., vol. 65, page 630 (1904). 

q See The Steel Foundry (McGraw-Hill). 

** See Journ. Iron and Steel Inst., vol. 68, page 721 
(1905). 

tt See The Iron Age, vol. 


36, No. 14 (1885) and 


Journ. Iron and Steel Inst., vol. 27, page 724 (1885). 
tt See Journ. Iron and Steel Inst., vol. 66, p. 589 (1904). 
§§ See Journ. Amer. Foundr. Assoc., vol. 10, page 109 
(1901), and Journ. Iron and Steel Inst., vol. 60, page 479 
(1901). 





original Swedish converter, towards the surface of 
the bath. Finally, completely abandoning the mis- 
taken conception that a vigorous stirring action was 
necessary, Tropenas placed his tuyeres above the 
level of the metal and allowed the air to impinge 
upon the surface of the bath. With this arrange- 
ment he revolutionised small converter practice. 
His first plant, erected at the works of Messrs. Edgar 
Allen and Company, Limited, Sheffield, was com- 
pleted in 1892. The vessel had a capacity of 800 Ib. 
but considerations of economy led to experiments 
with larger vessels, and a capacity of 2 tons was 
found to be preferable. ‘ 

By 1896, Messrs. Edgar Allen had two vessels of 
this size in commission, each averaging five blows 
in about 2 hours, and yielding up to 37 cwt. per 
blow. For deoxidizing, ferro-silicon was used in 
conjunction with ferro-manganese. It was claimed 
that the average tensile strength on test pieces of 
2-in. gauge length was 30 tons per square inch, with 
an elongation of 31 per cent. and a reduction of 
area of 47 per cent. It was found that, for small 
charges, a conical-shaped bath was preferable, and 
for large ones a cylindrical shape gave the best 
results. The converter was furnished with two rows 
of tuyeres on one side and two independent wind- 
boxes supplied the blast through separate valves 
from the air-main. The lower box contained 2-in. 
tuyeres, tapering to 1} in., at the level of the bath, 
and those in the upper box, from 4 in. to 7 in. higher, 
were tapered to } in. The upper row was open for 
the duration of the carbon flame. Explaining the 
function of the two rows of tuyeres, shown in his 
patent of 1891, Tropenas claimed that the projection 
of air through tuyeres arranged at a sufficient height 
increased the temperature within the converter by 
causing combustion of the carbon monoxide and 
hydrogen evolved during operation. Actually, the 
second row was found to be unnecessary after a few 
years. A blast of 3 lb. to 4 lb. per square inch 
pressure was used, according to the type of pig iron 
employed, and the metal was recarburised by 
weighed additions of molten pig iron. The surface 
blowing was shown to give higher temperatures and 
a superior quality of steel, the bath remaining quiet 
without the vigorous mixing of metal, slag, and air 
involved in other processes. The blown metal con- 
tained as much as 99-8 per cent. of iron and was 
almost free from dissolved gases; the oxidation of 
iron proved somewhat greater than in the Bessemer 
process, and the total blowing losses were from 10 
per cent. to 124 per cent. The molten charge con- 
tained 2-5 per cent. to 3-0 per cent. silicon, 0-5 per 
cent. to 1-25 per cent. manganese and 3-0 per cent. 
to 4-4 per cent. carbon, and the blow lasted from 15 
minutes to 20 minutes. Silica bricks, cemented with 
sand and clay, were used for the lining which was 
repaired between blows and survived from 125 to 
150 operations; the tuyeres lasted from 30 blows 
to 40 blows. A Tropenas plant was laid down in 
Germany, at the Krautheim Steel Works, Chemnitz, 
in 1897. The manager of these works, Alexander 
Zenzes, later modified the design to suit German con- 
ditions and constructed a large number of plants. 

In 1898, a third two-ton vessel was added to the 
Edgar Allen plant, which then provided all the metal 
required for the firm’s steel castings, while 15 other 
concerns were operating more than 30 Tropenas 
converters of from 1 ton to 2 tons capacity. The 
process was adopted at Woolwich Arsenal and soon 
became recognised as having definite advantages 
over other steelmaking processes for light castings: 
Messrs. Thwaites Brothers, Bradford, manufac- 
turers of the Tropenas converter, were responsible 
for much of its later development. The first Tro- 
penas converter to be used in the United States was 
completed at Derby, Connecticut, in 1899, and 
towards the close of the subsequent year eight other 
plants had been erected, the largest at the Sargent 
Company's Works, Chicago Heights, Illimois, while 
a further plant was operating at Phoenixville, Pen- 
svylvania. In Russia there were a dozen small con- 
verter plants in service in 1901, and by 1903 
Tropenas steel was being increasingly used for 
railway carriage parts, gear wheels, dynamo com- 
ponents, etc. Average test figures were: tensile 
strength, 31-5 tons per square inch, with elongation 





values, on 2 in., of up to 25 per cent. The capacity 
of 2 tons had become general, the daily output 








ranging up to 20 tons. When several types of steel 
were required the blown metal was recarburised in 
the ladle, sometimes by an addition of broken coke ; 
fusion losses amounted to 10 per cent. or 12 per cent., 
including the 6 per cent. or so of impurities. In 
1903 there were five small converter plants at work 
in Belgium, producing 75 tons to 100 tons daily. 

In 1904, it was widely recognised that the depth 
of the bath must be kept within limits, and that 
the relative surface must not be too great. Experi- 
ments with charges smaller than 1 ton were carried 
out in the United States, but, as had previously 
been the case, were found to be impracticable, heat- 
absorption by the lining being too considerable. 
On the other hand, the efficiency of the 2-ton con- 
verter had improved and temperatures were apt 
to be excessive, cold scrap being added to the ladle 
to prevent cracking of the castings. By 1905, 
the small converter had no rival in small foundries 
and its adaptability was rendering it a very useful 
adjunct to engineering works. In 1906, Simonson* 
confirmed that the place of the small converter was 
in the manufacture of small and medium castings 
of a specially high grade of steel, which was sound 
and close-grained and suitable for motor-car parts, 
gears, valves, turbine parts, gas engines, and general 
work. He found the Tropenas converter very useful 
as an accessory to the open-hearth furnace, since it 
provided a balanced suppiy of metal for a wide 
range of castings. Simonson recommended that 
vessels should be of 2-tons capacity and that they 
should be constructed of §-in. steel plates per- 
forated with }-in. orifices to allow the escape of 
steam during the drying of the lining. He advocated 
two sets of tuyeres, the lower row consisting of 
seven tuyeres, each 1} in. in diameter, and the 
upper row of seven 1} in. tuyeres tapered down to 
% in. Simonson further stated that any cupola 
giving 5 tons of metal every hour, from a charge 
of equal parts of steel scrap and pig iron, would 
serve, and that a Root’s blower, running at a 
slow speed, was generally used. Unless the blast 
were absorbed by a large receiver, however, pulsa- 
tions were manifest in the flame, making observa- 
tion of the reactions a difficult matter. About 
this time, Tropenas introduced a drop-bottom 
device, consisting, as in cupolas, of two hinged parts 
closed by a bar: it provided rapid cooling, thus 
permitting “ patching” on the morning following 
blowing and blowing on successive days, instead of 
on alternate days, which obtained previously. 

The Tropenas converter of to-day differs from 
the original in several respects. The upper row of 
of tuyeres has now long been dispensed with in all 
plants, a shallower bath is provided for, and both 
top and bottom sections are detachable. The 
converter thus incorporates features derived from 
other small types. The single row of tuyeres and 
the detachable bottom both figure in the Stoughton 
converter, and the detachable upper portion is 
found in the Whiting converter; in fact, most 
converters have had their influence on the evolution 
of the present design. The original shape and 
capacity of about 2 tons, favoured by the inventor, 
have been amply confirmed as the most economical 
and are now more or less general. The vessel is 
usually hexagonal and one of the two substantial 
trunnions on which it rests is hollow for the passage 
of the blast to the windbox, which is still mounted 
on one side only of the vessel. From the point of 
view of ingot production, the side-blown converter 
cannot, of course, compete with the bottom-blown 
type, but for light-castings foundries the former 
holds the advantage. Owing to the inroads made 
by the electric furnace, however, small-converter 
production in the United States fell from 180,000 
tons in 1918 to 16,500 tons in 1930, but there has 
since been evidence of a return to favour of the 
small converter. Data presented before a recent 
meeting held by the American Society for Testing 
Materials showed conclusively that properly-made 
converter steel has engineering qualities quite equal 
to those of other steels. In this country, the 
popularity of the small converter has never waned 
to the same extent as in the United States, and, in 
1936, it was reported to be still the most widely 
used steelmaking unit in steel foundries. 





* See Journ. Iron and Steel Inst., vol. 73, page 500 





(1907) and vol. 79, page 632 (1909). 





LABOUR NOTES. 
In speeches delivered in Lancashire during the week- 
end December 17 to 18, Sir William Beveridge said 
that if the Government's proposals fell short of the 
social security plan embodied in his report, they should | 
be asked to think again. His inquiry into maintaining | 
full employment would have been better done officially | 
for the Government, but it could be done unofficially 
and he would make it as good as he could in the circum- 
stances. 
| 


| 





The executive council of the Amalgamated Engineer- 
ing Union state that they have had under consideration 
a request that dual membership of the A.E.U. and the 
Association of Aircraft Inspectors should be permissible. 
Their decision on this question is that such dual mem- 
bership is not permissible. ‘ Will branch secretaries,” 
they add, “ and shop stewards please act accordingly ? ” 





The December issue of the Amalgamated Engineering 
Union's Journal records a further increase of 13,144 in 
the membership of the organisation. The total is now 
915,297. In November, the number of members 
receiving sick benefit increased from 6,582 to 8,605, 
and the number of superannuated members from 13,186 
to 13,225. The total number of unemployed members 
at the end of November was 1,091—a decrease of 28 as 
compared with the figures for the previous month. 








Mr. Tanner states in his “ abstract report” of the 
proceedings of the A.E.U. executive in November that, | 
at a meeting of the National Engineering Joint Trades 
Movement, the question of a general application for an 
adv ance of wages was discussed and it was “ unanim- 
ously ” agreed that an application be made for an all- 
round increase of 10s. a week on the base rate. A claim, 
on these lines, it is understood, has already been made 
to the Engineering and Allied Employers’ National 

‘ederation. The National Engineering Joint Trades | 
Movement is largely composed of unions which are 
units of the Confederation of the Shipbuilding and 
Engineering Unions—although the A.E.U. has a 
ponderating influence on its policy. The shipbuilding 
unions are now in negotiation with the Shipbuilding 
Employers’ Federation following an application made 
by them for a “ substantial increase ” on the base rate. 





The wages question was not the only important one 
discussed at the meeting of the Engineering Joint 
Trades Movement to which Mr. Tanner refers. “ It 
was agreed,” he writes, “ that negotiations should be 
entered into to provide for a shorter working week to | 
be put into operation immediately upon the cessation | 
of hostilities, and it was decided ‘that in implementing 
the resolution to that effect an approach should be 
made to the employers subsequent to finality being | be 
reached on the present wages issues.’”’ The trade union | 
precedent for this is, no doubt, the 47-hour week which 
was conceded to the unions after the war of 1914-18. 





Much less expected—by outsiders, at any rate—were | 
two of several other decisions by the representatives of | 
the Joint Movement. One was to make a claim on the | 
employers for ‘‘ payment for statutory and other holi- 
days.”’ In view of the refusal of their reference tribunal | 
to award miners payment for “ statutory holidays,” | 
it is not easy to see how this application can succeed. | 
The other unusual decision may be best given in Mr. 
T anner’s own words. “ It was also decided,” he says, 

‘that negotiations should be opened with the engineer- 
ing employers for payment to all members during 
periods of sickness, and that the decision should be 
implemented in the same way as the previous resolu- | 
tion "—in other words, “ subsequent to finality being 
reached on the present wages issues.”’ 





At December 1, the official cost-of-living index figure 
was 99 points above the level of July, 1914, showing no 
change compared with November 1. The index figure 
of food prices also remained unchanged at 68 points 
above the level of July, 1914. 





| 

At a conference held recently in Middlesbrough, the 
Cleveland (North Yorkshire) Iron-Stone Miners’ Asso- 
ciation decided to set up a national joint board for the 
iron-ore industry. The board will begin to operate in 
the New Year. It will consider the post-war position 
of the industry with a view to the co-ordination of the 
activities of all the districts producing British iron- 
stone and iron ore. Questions of rehabilitation, man- 
power, standardisation of paid holidays, and national 
arbitration will figure in its programme, and also the 
problem of imported ore. The maintenance of British 
production standards may, in addition, call for attention, 





At its final meeting in London, the governing body 
of the International Labour Organisation decided to 
accept the invitation of the United States Government 





| civil engineering, textile, and transport industries. 


| The proposals were 
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to hold the 26th Session of the International Labour 
Conference in America—probably at Philadelphia— 
on April 20, 1944, and agreed on an agenda to be 
communicated to the various Governments. 





The agenda, as redrafted by the Acting Director, | 
contains the following items :—{1) Future policy, pro- | 
gramme, and status of the International bour 
Organisation. (2) Recommendations to the United 
Nations for present and post-war social policy. (3) The 
organisation of employment in the transition from 
war to peace. (4) Social security: principles and 
problems arising out of the war. (5) Minimum stand- 
ards of social policy in dependent territories. (6) 
Reports on the application of Conventions (Article 22 | 
of the Constitution). (7) Director’s Report. 


In the course of a speech at one of the sessions of 
the governing body of the organisation, Sir Frederick 
Leggett, the British Government representative, said 
that there was an affinity between men and women in 
the same occupation irrespective of race, creed, and 
other considerations, and the I.L.O. could be a great 
instrument in bringing together people of different 
countries through their specialised occupations. It was 
realised in Britain that there was a strong necessity to 
encourage voluntary organisations of employers and 
employees to give maximum self-government in industry 
to the advantage of Britain and the world in general. 
The I.L.O. could bring together employers and employees 
in the coal, iron and steel, engineering, building and 


Proposals which he has framed for the more efficient 
organisation of the coal-mining industry during the war 
were discussed by Major Lloyd George, Minister of Fuel 
and Power, in the week preceding Christmas, with repre- 
sentatives of the Mineworkers’ Federation and the 
Mining Association. The first of the conferences was 
with the workers’ representatives who, according to 
an Official account of the proceedings, ‘* submitted their 
views on the Minister's proposals that all pits within 
each region should be segregated into groups, each 
group being under the supervision of a group production 
director who would be a State servant appointed by 
the Minister and reporting to the regional controller.” 

“accepted in principle” by the 
workers’ representatives who “ considered that there 
should also be a group labour office for each group.” 





The official statement issued at the close of the 
Minister’s conference with representatives of the Mining 
Association said that they had also agreed to the pro- 

— grouping scheme. Further consideration is to | 

given to the availability of the officials appointed 
group production directors “to continue certain of 
their previous functions on behalf of the industry.” 


On December 21, the South Wales Branch of ne | 
National Association of Colliery Managers sent the 
following communication to the Ministry of Fuel and 
Power :—* Strikes, threats of strikes, and deliberate 
acts of sabotage and withholding of effort by the work- 
men have been permitted with negligible disciplinary 
action by your Minister. This can no longer be 
tolerated. We are extremely dissatisfied with the 
| present state of affairs. Unless you meet, either this | 
| branch as a body, or our council, within 14 days, no 
managers of any colliery will take part in any future 
pit production committee meeting.” 





The Ministry of Fuel and Power replied to the state- 
ment on December 23. They said that Major Lloyd 
George had “ himself met the National Association of 
Colliery Managers on December 9. The question of 
discipline at the pits was then fully discussed, and the 
Association expressed itself as satisfied that every- 
thing possible was being done.” 





As has been stated, the Reference Board for the coal 
industry recently turned down an application by the 
Mineworkers’ Federation for payment for statutory | 
holidays. The Nationa! Arbitration Tribunal has taken | 
a similar line on a reference by members of the Water- | bo 





proof Garment Workers’ Union employed by the sate 


Rubber-Proofed Garment Manufacturers’ Association, 
Manchester. The tribunal found against a claim for 
payment for six statutory holidays a year in addition 
to the present week’s holiday payment, and also against 
a claim for modification of the period of service forming 
the basis of holidays with pay. On a claim for an 
improvement in the scale of holiday pay, the award of 
the tribunal was to the effect that the rates of payment 
should be the current minimum time rates per week of 
47 hours for the respective classes of employees. 
Payment for holidays in the case of assistants is to be 
a matter for negotiations. 
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"BONDED DEPOSITS ON 


| ECONOMISER HEATING SURFACES.* 


By J. R. Rytanps, M.Se., and J. R. JENKrNson, 


B.Met. 
(Concluded from page 520.) 

It is now possible to offer an explanation of the fact 
that the hard bonded deposits appear to form almost 
exclusively under power-station conditions. It has 
been shown that the local strength of the sulphuric acid 
present on an economiser tube surface—or in the 
deposit—depends on the local temperature. The higher 
the temperature, the stronger the acid. It has also 
been shown that only fairly concentrated acids will 
attack the alumina compounds carried by the gases 
sufficiently to produce the ones of aluminium 

ied deposit. It follows, 


those conditions where the economiser tube tempera- 
tures are high enough to ensure the formation of acids 
of the requisite strength—that is, in the temperature 
range between 250 deg. F. and 450 deg. F. 

The development of the theory has now arrived at 

the stage where it is possible not only to explain the 

itic scale formation, but to reproduce in the 
laboratory the typical characteristic formation shown 
in Fig. 3, page 518, ante. When a deposit is very thin, it 
is fairly smooth and has a uniform thickness. The 
underside is in contact with the tube metal, and is at the 
same temperature as the tube. It is in this region that 
most of the sulphuric acid “‘ manufacture " takes place. 
Examination of the thin deposit next to the tube metal 
reveals the el aay om of ferric sulphate and of free 
sulphuric According to the authors’ theory, the 
sulphuric acid is pene ca Sy ae attack some of 
the alumina compounds in t which has adhered 
to form the initial thin, smooth layer. 

As the acid continues to form, it seeps upwards 
through the scale. The temperature obtaining on the 
gas side of the scale is naturally higher than that on 
the tube side; scale, though porous to acid and to 
gases, is not a good conductor of heat. The acid, 
saturated with aluminium sulphate, becomes super- 
saturated at the deposit surface, and the excess sulphate 
is thrown out at hottest part of the deposit, since 
stronger acid cannot hold as much sulphate as can the 
weaker acid. A small amount of hydrated aluminium 
sulphate thrown out of solution on the deposit surface 
is immediately subjected to the high gas temperature ; 
it swells up, passes through the glutinous stage, traps 
a few particles of fly ash, and hardens off. The particles 
caught, form as it were peaks facing the gas stream ; 
the deposit surface becomes covered with small lumps, 
marking the spots where the sulphate was expelled 
(see Fig. 7 opposite). These lumps or peaks now become 
the hottest parts of the deposit: it is at these points, 
peaks or ridges that further sulphate is thrown out, and 
it is at these places that further growth occurs. 

As growth advances, sulphuric acid can be formed in 

greater quantity, since the total amount of ferric 
| Sulphate has increased; the surface temperature in- 
creases, and the tends to accelerate. The 
higher the temperature of the acid, the greater becomes 
its degree of concentration. The stronger the acid, the 
less aluminium sulphate it can hold in solution, and the 
more it must throw out at the deposit surface. The 
process is thus one of accelerating rapidity. The thicker 
the scale, the more quickly further scale will form, and 
the roughter will be its surface (see Fig. 8, Opposite). 
It is also now clear why the deposited scale is stalag- 
mitic in form. The particles of fly ash come from a 
more or less definite direction and ‘aibues to the tem- 
porarily sticky peaks of the deposit, causing a natural 
building towards the source of supply of dust (see Figs: 
9 and 10, opposite). 

The various processes described are taking place at 
the same time. Sulphuric acid is being manufactured 
at the base of the deposit by the catalytic action already 
explained. The strength of the acid is controlled by 
the local temperature, and where feed temperatures are 
an bee 250 deg. F. and 400 deg. F.—the acid 

t enough to take alumina into solution. 
ieee is a het ere the tube metal is at a sufficiently high 
temperature, as under “ power station" conditions, 
that an acid sufficiently strong to dissolve alumina can 

formed. Hence an economiser which remains 
clean ” for 6, 12 or 20 months, accumulates a thin, 
ten scale, and then rapidly fouls with a hard, 
bonded, rough, stalagmitic deposit at an increasing 


The process is capable of being demonstrated in the 
laboratory. A small slab of “‘ deposit '’ was prepared, 
by making a paste of a typical fly ash and 80 per cent. 
sulphuric acid. This was slowly baked at a moderate 
temperature until it hardened. A solution of sulphuric 
acid containing aluminium sulphate was then gradually 
introduced to the underside of the slab, to reproduce 
the conditions in actual service. This was done by 


* Paper read at a joint meeting of the Institutions of 


Mechanical and Electrical Engineers, held in London on 
November 4, 1943. Abridged. 
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allowing one edge of the slab to toueh the surface of the | sulphur trioxide in the gases from pulverised-fuel firing | % 
acid solution contained in a porcelain dish. The idea | than in those from stoker firing. The relative scarcity | s 
was to accelerate the process to enable a laboratory | of sulphur trioxide would greatly increase the “im-| © 
deposit to be built up much more quickly than in service. | munity period.” | ge 
A stream of hot air, at about 800 deg. F., carrying fly| There is, however, another important factor. It has| ‘3 
ash particles, was then directed obliquely on to the| been shown that, although a hydrated alumina is| %°?/-~7 t 
surface of the slab. The result was surprising. Small appreciably soluble in strong acid, a partly or com-| © | 
lumps quickly appeared on the deposit surface, the | pletely dehydrated alumina is much less soluble. Each 3 2 2 a ee jo 80 90 100 
high points were seen to swell up, become momentarily | small grain of ash in a pulverised-fuel fired plant has Weight of Acid in Water... Pea Cent. 
sticky, entrap further particles, become sticky again, been subjected to a very high temperature— high | (8197.6) “ENGINEERING” 


and grow forward to give the familiar form of the many | enough to fuse and “ spheroidalise ” quite refractory 
samples from actual service. The process of growth | ashes. It would seem, therefore, that the ash from | surface sulphate with local swelling, and presentation 
and the stalagmitic and ripple formation could actually | pulverised-fuel plants may contain aluminium com- | of a glutinous area to fly ash particles ; and (h) capture 
be watched as it proceeded. The transition from slow | pounds in comparatively insoluble forms. Unless,| of more fly ash particles and growth of stalagmitic 
growth to rapid coarsening of the structure was easily | therefore, a pulverised-fuel installation were run for | projections. If any one of these stages can be inhibited, 
observable. Fig. 11, on this page, shows artificial |a very long time, it is unlikely that a bonded deposit | the subsequent stages can be prevented from occurring. 
deposits built up in this way. | could be made to form on the economiser tubes. The | The earlier in the series the inhibition can take place, 
A graphical presentation of the whole range of | immunity period” during which the minute quan- | the better the result. Only the first three stages need 
economiser deposits is given in Fig. 12. The three | tities of sulphuric acid in the gases collect on the tubes, be discussed ; the later stages present the problem of 
curves in Figs. 4 and 5, page 518, ante, and in Fig. 13, | is very much longer, by reason of the scarcity of sulphur | deposit removal rather than that of deposit prevention. 
have been replotted on a temperature basis, a represent- | dioxide. When the film does form eventually the| It is not practicable to eliminate the sulphur from 
ing the solubility of cast iron in sulphuric acid, 6 the | alumina in the fly ash is practically immune from | the fuel. On the other hand, pulverised-fuel firing does 
attack of alumina by sulphuric acid, and c the solubility | attack, and the aluminium sulphate reaction never | appear to reduce the proportion of SO, present in the 
of aluminium sulphate in sulphuric acid. Thus they | takes place. The authors hold, therefore, that the | gases, and this delays the formation of the initial 
indicate the temperature conditions which correspond | theory explains the immunity of pulverised-fuel fired film. It may be that the processes involved in stoker 
to the three main types of deposit, namely, agglomerate | plants from bonded economiser deposits. firing can be modified in some way which will increase 
deposits in the true moisture-dewpoint range, where the | These investigations and conclusions point clearly | the proportion of spheroidalised fly ash particles, and 
‘“ bond ” is carbonaceous matter, corrosion products and | to certain ways of preventing the formation of these | decrease the proportion of “irregular” particles. If 
moisture ; agglomerate deposits in the range usually | deposits. The cycle of processes involved in bonded- | such spheroids contained the alumina compounds in a 
above the moisture-dewpoint, the “‘ bond ” being chiefly | deposit formation may be summarised :—(a) formation | form less readily attacked by strong sulphuric acid, 
iron salts and occasionally carbonaceous matter; and | of the original thin film of sulphuric acid from the SO, | the “immunity period” could possibly be greatly 
hard bonded deposits in the range always above the | and moisture in the gases ; (b) attack of the iron of the | increased. This seems to be a promising avenue of 
moisture-dewpoint, the bond being aluminium sulphate. | tube by the acid, with the formation of ferrous sulphate | research, satisfactory results from which could have 
It is still necessary to explain the comparative | oxidising to ferric sulphate; (c) formation or “ local | beneficial effects beyond the limits of the economiser 
immunity of pulverised-fuel fired plants from bonded | manufacture ” of more sulphuric acid from the sulphur | itself. 
economiser scales. Fly ash from such plants consists | dioxide and moisture in the gases, by the catalytic! There should here be emphasised a warning already 
largely of hollow spherical particles. These particles, | action of the ferric sulphate, the acid strength being | uttered. It is a general experience that an economiser 
since they are spheres, must have solidified before they | dependent on the local temperature; (d) adherence | will run for many months before the first signs of a 
reached the economiser. In order to form a bonded | of some fly ash particles to the thin acid film ; (e) attack | bonded deposit are observed. There have been cases, 
deposit, these spheres would have to be appreciably | by the strong acid on the alumina in the fly ash; (f) | however, where this intractable type of deposit has 
attacked by sulphuric acid. There are, however, two | formation of aluminium sulphate which is eventually | formed at a much earlier period, and it will be useful 
factors operating against such attack. There is less thrown out on the deposit surface ; (g) heating of the | to inquire into causes. It sometimes happens that a 
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new unit is started up with “cold” water. Possibly 
only water at 60 deg. F. or so is available, and it is 
thought that, in a few hours, the water will be warmed 
up and the plant running normally with no damage 
done. On the contrary, a great deal of damage may 
have been done. Cold economiser tubes exposed to 
the products of combustion from the boiler furnace 
will condense moisture in a few minutes. The moisture 
absorbs sulphur compounds ; dust in minute quantities 
adheres to the moist surface ; and under such condi- 
tions the assembly of ingredients which would other- 
wise take months to complete is achieved in a short 
time and the immunity period may be lost. In no 
circumstances should an economiser be fed with cold 
water when the gases are passing over the tubes. 
The by-pass flue should be used if hot water is abso- 
lutely unobtainable, but, since dampers are seldom 
really gas-tight, this procedure is not a complete 
guarantee against moisture condensation. 

Once the acid has-been deposited on a cast-iron or 
steel surface the iron will be attacked with greater or 
less severity, depending on the temperature conditions 
and on the strength of the acid. A series of tests was 
conducted to confirm what is more or less general 
knowledge—that, as the strength of the acid increases, 
the degree of attack on cast iron decreases. Test 
pieces 1-515 in. in diameter and 0-376 in. thick, with 
a hole 0-25 in. in diameter, were immersed in the 
boiling acid for 4 minutes. The composition of the iron, 
per cent., was :—total carbon, 3-67; Si, 1-85; Mn, 
0-54; 8, 0-076; P, 1-04. The experiments were 
carried out with various strengths of boiling sulphuric 
acid, and the results are shown in Fig. 13, page 537. 
The conclusions to be drawn from this curve are 
interesting. In those high-temperature regions of an 
economiser where the deposit is hardest, one would 
expect the degree of attack on the local iron surfaces 
to be least. This is confirmed by experience. It 
would appear, however, that even at the highest 


temperature shown in Fig. 13, and with the strongest | 


acids, there is a sufficient formation of ferric sulphate 
to ensure’ catalysis and a continuous “‘ manufacture ” 
of acid of strength high enough to attack the aluminium 
compounds. The maximum point on the curve must 
not be confused with “maximum corrosion.” Maxi- 
mum corrosion in economisers occurs at temperatures 
below 120 deg. F., when moisture from the gases 
deposits on the tubes, a genuine case of ‘‘ dewpoint.” 
Ferric sulphate will also form from the iron content of 
the coal ash. It is known that iron compounds in 
ash depress the fusion temperature. It has also been 
suggested that rapid fouling of economisers is in some 
way related to a low ash-fusion point. It now seems 
clear that deposit growth and low ash fusibility may 
both be related to the iron content of the ash, and that 
this is probably the only connection between the two 
properties. 

It will now be realised that the authors’ proposals 
for ensuring a high economiser availability are essen- 
tially simple. If an economiser will run for 12 months 
without a bonded scale forming, there is no reason why 
such a scale should ever be allowed to form. Every 
boiler has to be shut down annually for inspection, 
though the permissible period between thorough 
inspection may be somewhat increased in special 
circumstances. If, on these oceasions, the economiser 
is restored to its initially clean condition, it should run 
without bonded deposit formation until the next annual 
period of inspection and overhaul. It is important to 
make sure that the economiser is really clean down to 
the metal, and that all traces of sulphuric acid and 
iron sulphate have been removed. An economiser 
which “ looks clean” may have a scale 0-01 in. thick 
already formed. Rodding, brushing, hand-lancing, 
and similar methods are quite insufficient. So far as 
is known at present, thorough washing is the only 
way. To ensure such washing, it is essential to test 
the metal surfaces at intervals for acid and sulphate 
until the result is satisfactory. Any chemist can devise 
suitable tests to conform to particular requirements. 

The authors’ preference is for washing with plain 
water. The addition of “ neutralising agents” may 
have an effect opposite to that intended. The use of 
lime in one form or another would probably cause an 
insoluble film of calcium sulphate to remain on the 
metal. If soda ash is used, the sodium sulphate has 
still to be removed, and if the water will remove the 
sodium compounds it will remove the acid and the 
iron salts. The difficulty with soda ash is that it causes 
the gelatinous hydrate of iron to form and stick tena- 
ciously to the tube surfaces. If allowed to remain, 
this hydrate film will readily pass to the sulphate 
form as soon as the plant is put into commission, and 
deposit growth can commence at once. The essential 
point is to ensure the removal of the sulphur compounds, 
and not merely to “ neutralise” them where they are 
found. 

An installation recently visited by the authors was 
a good example of the stage appropriate for washing. 
For four months prior to the visit, the plant had been 
out of commission every month or so, and had started 


up on each occasion with feed water at about 100 
deg. F. The feed, after passing through the economiser, 
entered the boiler at a maximum of 365 deg. F., the 
inlet temperature during normal working conditions 
being about 200 deg. F. These conditions resulted in 
the formation of a thin film of corrosion products on 
the economiser tubes. The soluble portion was found 
to be nearly 40 per cent. of the total deposit, the 
constituents being: hydrated ferrous sulphate, 3-77 
per cent.; hydrated ferric sulphate, 8-42 per cent. ; 
hydrated aluminium sulphate, 11-55 per cent.; and 
excess sulphuric acid, 14-82 per cent. This was a case 
where the oscillating temperature conditions had 
reduced the immunity period considerably ; the sample 
of scale was taken just prior to the time when a deposit 
with an aluminium sulphate bond could be expected 
to form with accelerating rapidity. The surfaces 
looked comparatively clean, and such as to give rise 
to no undue perturbation. The constituents necessary 
for the formation of heavy deposits were nevertheless 
already in position. Water washing quickly and 
easily removed the entire film. 

The emphasis placed on the need for thorough 
washing leads to a consideration of economiser design. 
Washing down is no new process; it has often been 
adopted for the removal of deposits already accu- 
mulated. The present proposal is for washing down to 
prevent deposit accumulation. Experience with 
washing away deposits has made it very clear that some 
economisers are much easier to wash than others. A 
deep bank of closely spaced tubes is more difficult to 
wash thoroughly than a series of shallow tiers. Circular 
tubes are not easy to wash thoroughly all round. 
Special forms involving water pockets should be 
avoided at all costs if the proposals for “* pre-washing ” 
are adopted. Such pockets introduce the possibility 
of hidden corrosion. It would seem that shallow 
accessible tiers or banks of tubes are an advantage. 
Tube form is important here, that construction being 
most suitable which lends itself to the thorough 
cleaning and examination of all parts of the gas-swept 
surfaces. The author’s preference is for staggered 
tubes. 

As regards tube form in general, it may be said that 
bonded scale formation appears to be quite independent 
of the shape of the tube. This deposit collects on plain 
round tubes, in straight rectangular or cylindrical gas 
passages, and on tubes with gills of rectangular, circular 
or other form. Certain tube shapes are less prone to 
collect dust than other forms. The authors find that 
the degree of proneness to collect dry dust and grit 
bears no relation to the proneness to bonded deposit 
formation. If the other conditions favour the accu- 
mulation of bonded deposits, the tube form is unim- 
portant; bonded deposits will accumulate. It need 
| hardly be added that, after an economiser has been 
washed, it should be thoroughly dried out before 
going into commission; nor, from what has gone 
before, need it be emphasised that the drying must 
on no account be done by passing gases through the 
economiser. The simplest way is probably to circulate 
hot water or steam through the tubes. This may involve 
special piping connections for the purpose. 

Provision must be made for dealing with the waste 
water. Sluicing down should be generous. Plenty of 
water is needed, and has subsequently to be led away 
to drains. It is here that the boiler designer can 
o— matters by arranging boiler, economiser and 
air-heater so that the gases preferably pass down- 
wards through the economiser and upwards through 
the air-heater, with a hopper beneath the region where 
the gases change direction. This hopper would then 
serve both economiser and air-heater. Full-way valves 
in the base of the hopper can then be accommodated, 
and the rest is a matter of piping. ‘As regards con- 
structional materials, it need hardly be said that cast 
iron is by far the best for hopper bottoms and drain 
piping. In some instances, the jnner casings of the 
economiser chamber are made of cast iron, to enable 
washing to be carried out without fear of corrosion. 
Such arrangements, though perhaps more expensive 
than the usual thin steel-plate casings and hoppers, are 
| admirable for the purpose and quickly repay their extra 
cost. 

The design flexibility, as it were, of the modern 
economiser, more especially of the steel-tube type in 
which the tubes are protected by external cast-iron 
gilled sleeves shrunk in position, has been fully recog- 
|nised by boiler designers. The manner in which this 
flexibility has been employed has not always, however, 
tended to improve availability. Whereas the demands 
of the combustion chamber, the boiler drums and 
superheaters have, in many instances rightly, been 
| dominant factors in determining the disposition of the 
| several parts, the various tube lengths, widths and 

heights permissible in the economiser have been 
manipulated rather to make the latter fit the space 
| left over than to secure maximum availability. It is 
| suggested that much more attention should be paid 
| to arranging the economiser in such a way that it can 
| be conveniently washed. It is probable that similar 




















provision for the air-heater would have similar advan- 
tages, but it is important that the air-heater should 
have a separate hopper, and that it should on no 
account be arranged immediately above the econo- 
miser. 

There are probably certain cases where simple 
washing during the “ immunity period ” is difficult or 
impossible. There are other cases where deposits have 
already accumulated, and the removal of such deposits 
constitutes a blem of greater or less im ce, 
depending on the quantity and character of the deposit, 
on the type and arrangement of the economiser and on 
the general facilities available. To chip off the scale 
by hand or by some improvised equipment is an 
arduous, lengthy and seldom satisfactory method. 
With deep banks of tubes, it is often impossible effec. 
tively to remove hard scale from the less accessible 
parts. Washing-down is frequently tried, and if the 
deposit is of such a nature as to sludge or crumble 
away when wetted, the application of copious quanti- 
ties of water may give good results. 

It is when the scale is of the hard bonded nature 
that difficulties arise. This is often a matter for 
surprise, especially where small samples of scale detached 
by hand have been dropped into water, and have 
appeared to disintegrate readily. Such tests may be 
most misleading, since the deposit may be porous to 
water from its underside. The conditions of the 
sample test are quite different from those on the econo- 
miser itself, where the underside of the scale cannot be 
reached except through the surface. Of the various 
washing processes which have been applied to over- 
come this difficulty, the use of caustic soda solution has 
been the most successful, perhaps because aluminium 
hydrate is soluble in excess of such a solution. A 
bonded deposit can, however, usually be softened by 
gradual moisture absorption. Two methods are known, 
and both have been applied with success. 

The steaming method involves steaming or “ cook- 
ing” the economisers for periods of 24 hours or more. 
The scale is given a gentle steam bath, usually by 
introducing a number of perforated pipes below the 
economiser tubes, and allowing the whole chamber to 
be subjected to a steaming atmosphere while avoiding 

rofuse condensation of moisture on the scale. The 

tter can be avoided by keeping the economiser tubes 
filled with warm water. After a sufficient period has 
elapsed, the scale is usually soft enough to be washed 
away in one good sluicing. If not, the treatment has 
to be repeated until the desired result is achieved. 

Wetting and warming methods involve damping 
the deposit with a fine water spray. Hot water is then 
passed through the tubes until the deposit either cracks 
off or softens sufficiently to enable washing to be 
successful. A repetition of the process may be needed, 
as also the assistance of rodding, brushing and hand- 
cleaning generally. The insufficiency of “ dry ” cleaning 
will be apparent from a consideration of the process 
by which bonded deposits are formed. Plain-tube 
economisers are occasionally cleaned by rubbing chains 
over the surfaces and thereby cracking off and removing 
the scale. Apart from being a particularly unpleasant 
and arduous operation, this process tends to leave on 
the tubes a thin covering of ferric sulphate, the presence 
of which considerably reduces the subsequent immunity 
period. Where hand-removal of a bonded deposit is 
adopted, it should be followed by liberal sluicing with 
water to remove all traces of ferric sulphate and sul- 
phuric acid, and, for reasons already given, the use of 
“ neutralising *’ agents must be avoided. 

Many designs and systems of soot-blowers have been 
produced and tried, but it cannot be said that the 
problem of keeping clean the boiler, economiser, and, 
particularly, air-heater surfaces by soot-blowing equip- 
ment has been finally solved. From the economiser 
standpoint, the position at the present time can be 
summarised thus: almost any well-designed soot- 
blowing equipment will remove loose dust and non- 
bonded deposits from economiser heating surfaces ; 
service troubles with such blowers are generally of a 
mechanical nature; no soot-blower at present avail- 
able, however powerful, will remove or prevent the 
formation of bonded deposits where conditions are 
favourable to the latter; in many cases, a reduction 
in the frequency of soot-blower operation has been 
found to give good results, and certainly effects econo- 
mies in steam. 

The first two points are facts of general experience, 
and call for no extended discussion. The third point, 
however, is the subject of much argument. There 
appears to be no general principle which satisfactorily 
accounts for the undoubted fact that, in some plants, 
the rate of formation of bonded scale is apparently 
retarded by reducing the frequency of blowing from 
one in every eight hours to once a day. The authors 
do not attribute much importance to the temporary 
increase in the moisture content of the gases during 
the blowing operations. The actual percentage increase 
is small, and bonded scale formation is not pomuna | 
@ moisture-dewpoint phenomenon. Further researc 








on this aspect of the subject is required. 
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Fig 4. ELEVATION LOOKING TO PORT. 
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VENTILATION OF SHIPS’ 
MACHINERY SPACES.* 


By J. K. W. MacVican. 
(Concluded from page 460.) 


Methods of Distribution.—In machinery spaces there 
is rarely any difficulty in arranging suitable vertical 
leads for the ventilators, particularly if the ventilation 
of the spaces has been given consideration in course of 
construction, though the usual natural ventilators are 
of considerable value from the point of view of 
mechanical supply. Difficulty may occur on existing 
ships where the natural vents are of small cross section, 
but, as a rule, they can be utilised without involving 
any major alteration. Too often, however, these vents 
are located in the machinery spaces so that most 
elaborate distributing ductwork has to be fitted, and 
in a congested engine room this frequently presents some 
difficulty. No hard and fast rule can be laid down as 
to the correct numbers of ventilators necessary, but on 
an average ship four to six main ventilators will 
usually permit good ventilation with the minimum 
amount of distributing ductwork. Many well-ventilated 
engine rooms exist where only two main ventilators 
are fitted, but this necessitates very well designed distri- 
bution to ensure uniform conditions throughout, while 
at the same time avoiding the introduction of ducts, 
which tend to create obstructions from the point of 
view of machinery maintenance. Generally, a mini- 
mum of four main ventilators may be fitted on the 
average vessel, but each case must be considered on 
its merits in order to obtain the best results with a 
minimum of ductwork. Accepting the principle that 
supply ventilation is effective from the point of view 
of dissipation of heat, it remains to decide at which 
point fresh air is to be introduced. There is no advan- 
tage in releasing a large proportion of air into the 





* Paper read before the Institute of Marine Engineers 
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centre of the engine room, since, while this would have 
the effect of keeping the main body of the space rela- 
tively cool, the ten would be for this air to pass 
direct to atmosphere up the engine-room hatch before 
the full ventilating effect had been obtained. It is 
advisable, therefore, to deliver the fresh air to such 
important working points as the starting platform, etc., 
and to distribute the main proportion of the supply 
to the wings, which tend, as a rule, to contain many 
hot spots. If a supply of fresh air is delivered into 
these points, the heat generated will be dispersed and 
gradually pass to atmosphere through the hatch above 
the centre of the space. It might be contended that 
to distribute the air into hot spots would tend to drive 
hot air into other parts of the space which would 
normally be fairly cool, but, in practice, this does not 
cecur. In the engineers’ workshop, usually situated 
in the wings of the engine room, intolerable conditions 
frequently exist, although there may be no actual 
heat generation in the immediate vicinity. Similarly, 
generators are often placed on special flats in the 
engine room where there is no possibility of natural 
circulation. Here, again, it is a decided advantage to 
dissipate the heat generated by introducing a vigorous 
supply of fresh air. A typical ventilation layout, as 
applied to an existing vessel, is illustrated in Figs. 3, 
4 and 5. In these figures the starting platform is 
indicated at a, the fan flat at 5, one 36-in. torpedo 
fan at c, two 25-in. torpedo fans at d, and two 30-in. 
torpedo fans at e. . 

In considering distribution in many cases where the 
ventilation appeared to be satisfactory as to quantity, 
the outlets were found to be positioned so that in cold 
weather considerable discomfort was experienced, 
streams of cold air being directed downwards on to 
working positions. It is no uncommon sight in an 
engine room to see elaborate arrangements of wood 
and canvas, fitted by the engineers to diffuse such 
downward blast. There are many methods of distri- 
buting the air to ensure maximum comfort under all 
conditions, but, nearly always, the requirements 





vary. In the tropics, a stream of fresh air directed 
downwards may be most beneficial to comfort, while 
in colder climates it is essential that this stream of air 
be controllable so that it may be directed horizontally 
overhead. This would suggest that the direction of the 
flow must be controllable, but it need not involve the 
use of any elaborate fittings. Very sati results 
have been obtained by using a distributing outlet, as 
shown in Fig. 6, by means of which all conditions can 
be met. From the illustration it will be seen that high 
velocity punkah louvres a are placed on the underside 
of the distributing box, while special diffusing plates b 
are to control the direction of the main volume 
of air apart from the adjustable valve plate. 

Intet Cowls.—The type of cowl fitted to the inlets is 
not of major importance in mechanical ventilation ; 
this point is usually decided by the shipbuilders or 
owners, depending on their particular preference. With 
the usual type of ship’s cowl which may be trimmed 
to the wind, there is the advantage that, with the fan 
out of action, some natural ventilation may be obtained, 
but it is so seldom that the modern motor gives cause 
for trouble, that almost invariably mechanical ven- 
tilation is in continuous use. Such being the case, it 
is frequently decided that the more compact mushroom 
type of cowl be used, and from the point of view of 
overall efficiency, there is little to choose between the 
types. On larger ships particularly, the adjustable 
bellmouth cowl has probably httle advantage, since there 
are so many eddy currents around the various deck- 
houses, that it is practically impossible to face the cowl 
to the wind, and with frequent alteration in the ship’s 
course, it is impracticable to continue varying the 
position of the cowls to suit each alteration. Another 
type of inlet which is becoming more common, is that 
which forms part of the side of a house, or is even 
built as an integral part of the engine-room skylight. 
This type of inlet can be arranged so that’ the overall 
height does not exceed that of the adjoining super- 
structure, and may be designed so as to prevent the 
entry of spray, and even withstand hosing, provided the 
water elimina‘or plates are suitably arranged. 

Blackout Arrangements.—While it is contended that 
supply ventilation alone can maintain reasonable con- 
ditions in a machinery space, this is only true provided 
the skylights at the top of the hatch give sufficient 
free air outlet; if any major obstruction exists at 
this point, the ventilation must suffer accordingly. 
With blackout restrictions many attempts have been 
made to ensure that the skylights may be open, the 
most effective of which appears to be that of building 
an erection over the skylight, consisting of a form of 
pent-house, built over the hatch, with slatted sides, 
which, while preventing any reflected light escaping, 
ensures a free outlet for the vitiated air. It is pro- 
bably true that when such an arrangement is adopted, 
the only type of inlet cowl which would prove really 
effective and avoid re-introducing vitiated air into 
the engine room, is the standard ship’s cowl, or mush- 
room vent, carried clear of the top of the pent-house. 

In the preceding notes some attempt has been made 
to deal with the fundamental aspects of machinery 
space ventilation, but it is not suggested that the last 
word has been said on this subject. Obviously much 
more can be done to reduce the problem to a truly 
scientific basis, but before this can be achieved accurate 
records of performances for the different classes of 
vessels must be made available. It is hoped, how- 
ever, that the information now given will be of value 
to members when dealing with their own specific 
problems. 





CANADIAN INDUSTRIES.—In August, 1943, the Cana- 
dian iron and steel industry was operating at a rate 
nearly six times, and the mining industry at nearly 
34 times, that of the average for the period from 1935 
to 1939. 





AIRCRAFT CONSTRUCTION IN BRaziL.—Brazilian-built 
trainer aircraft will be powered with Brazilian-built 
engines, under a contract recently signed in Washington 
between the Brazilian Government and officials of the 
Fairchild Engine and Airplane Company of the United 
States. Dr. Carlos Pereira e Souza, Brazilian Ambassa- 
dor to the United States, on behalf of his Government, 
signed the agreement, under which the Brazilian Govern- 
ment’s new engine factory, Fabrica Nacional de Motores, 
will begin production, under Fairchild licence, of the six- 
cylinde: Ranger inverted in-line air-cooled engine. Draw- 
ings, manufacturing data, jigs, tools and fixtures will be 
provided by the Fairchild Company. The engine will 
be used to power the Fairchild M-62 primary trainer, 
which is being produced in Brazil under a similar contract 
signed last year. Other aircraft to be equipped with the 
new engine will be the Brazilian Muniz M-9 biplane and 
the twin-engined Grumman Widgeon, both widely used 
for coastal and military patrols and mail deliveries to 
the interior of Brazil. The Fairchild Company have also 


agreed to train Brazilian engineers and mechanics in 





assembly and maintenance methods in their factories. 
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MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

553,395. Safety Jack for Forming Press. Morris 
Motors, Limited, of Cowley, G. M. Perry and R. J. A. 
Essex, of Birmingham. (1 Fig.) March 4, 1942.—The 
safety jack is used to prevent the accidental descent of 
the moving head of the press when mounting, adjusting 
or removing the tools, or at any other time when an 
operator has to put himself in a dangerous position 
between the bed and the head of the press. The jack 
is of the screw type and consists of a hollow body a, an 
inner telescopic tube 6 which is externally threaded and 
works in a nut c on the upper end of the body. The bore 
of the tube is enlarged at its lower and upper ends, and 
in the lower enlargement is a switch which is normally 
closed and is permanently connected by a cable to the 
| circuit of the press-control switch. A pair of fixed con- 


** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE AOTS or 1907 TO 1939. 
air number of views given in the S) preg 

in each case; .where none is mentioned 
icated from abroad, the | 


Specification ts not picgymernene 
Where 
Names, etc., of the Oe eepr agge are given in italics. 
Ouptes “sales Branch, "3, obtained at the Patent 
fice rae fe “huedhampios Buildings, 
C.2, price 1s. each. 
The date of the advertisement of the acceptance of 
Complete Specification is the abstract in 
A case sealed, when the 


Gomplee | 








the acneptance of @ 


ive 
opposition ts, he. grant of ‘a Potent on any) of the 
grounds mentioned in the 4 


of the | tacts f are bridged by a collar m on a sliding rod, the rod 
a spring-loaded so as to hold the switch contacts 


ELECTRICAL APPARATUS. 


554,003. Pulse-Generating Circuit. J. H. Reyner, of | 
Boreham Wood, and F. R. Milsom, of London. (1 Fig.) | 
February 5, 1942.—The invention is a modification of a 
well-known type of circuit in which a pair of valves are | 
cross-connected and which is inherently unstable. The 
circuit commonly drives itself into a condition where the | 
oscillation ceases, but- subsequently recovers and again | 
becomes unstable. The circuit can, however, be arranged | 
so that once it has driven itself into a non-oscillating 
condition it cannot recover of its own accord and a 
further change of state can only be induced by the 
application of an external impulse. The anodes of two | 
identical valves V, and V, are connected through equal 
load resistances R, and R, of, say, 0-1 megohm each, to 
the positive terminal 1 of a common H.T. supply. The} 
cathodes of these valves are connected to a common 
tapping 3 ona potential-divider consisting of resistances 
R, and R, of, say, 10,000 and 5,000 ohms, respectively, | 
connected in series across the H.T. supply. A potential- 
divider consisting of equal resistances R,, and R,, of 
1 megohm each is connected between the anode of V, and 














ty, 
closed. 
| plunger p projecting through the top of the telescopic 
tube 6 and supported by a strong spring ¢g. When the 
R3 | safety jack is placed in position to support the sliding head | 
| of the press, the plunger p is depressed, and the switch | 
contacts j, m are opened, rendering the press controls | 
inoperable. If, after use, the jack is accidentally left in 
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| with the sliding head of the press, the jack switch con- | 
tacts are closed, and the normal press control switch could | 
| be accidentally closed to set the press in motion. The | 
jack switch contacts would, however, be re-opened as 
| goon as the head encountered the plunger p and the brake 
H.T. negative, and a similar potential-divider R43, Ras is of the preas would be re-applied. The risk of smashing 
connected across V,. A tapping 14 on the first potential-| the jack or of overstraining some part of the press is 
divider is ecnnected to the control grid of the valve V, | minimised by arranging for the plunger p to project far 
and a tapping 24 on the second potential-divider is con-| enough to ensure sufficient time for the press to be) 
nected to the control grid of the valve V,. The stable | brought to rest by the brake before the head strikes the | 
states of the circuit occur when one valve is conducting | jack. (Accepted May 19, 1943.) 


and the other non-conducting, and the application of an | 

impulse symmetrically to both valves causes the states to | INTERNAL-COMBUSTION ENGINES. 
interchange. For example, if V, is conducting and V,| 551,759. Control of Ignition. D. Napier and Son, 
non-conducting, and if both grids are instantaneously of London, F. B. Halford, of Edgware, and 
driven positive by a pulse applied at 4, a negative pulse | A. L. Catford, of Hampton. (1 Fig.) September 5, 
is generated at the anode of V,. This pulse is transferred | 1941.—-The invention is apparatus for the control of 
by the potential-divider R,,, R,, to the grid of the valve the ignition of an internal-combustion engine of an 
V, which thus becomes non-conducting. The So ontaee. and its object is to provide means whereby 
are thus instantaneously reversed and the circuit will| under certain conditions this control may become 
accordingly generate square-topped waves of any | | automate. A hand lever on a rotatable shaft A! is 
periodicity since the voltage developed at either anode | connected to the engine throttle by way of one arm of a 
has only two possible values, either of which it will hold | bell-crank lever from which extends a rod C to a lever D 
indefinitely. If the circuit is triggered with a uniform | on a spindle which carries the throttle D*. From the 
frequency signal the square-topped waves produced | second arm B# of the bell-crank lever extends a con- 
exhibit precise equality of the alternate half cycles. | nection to the one arm F of a bell-crank lever, the fulcrum 
(Accepted June 15, 1943.) | of which is carried by @ rod projecting from a piston G* 
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(564.003) 


END OF THE ONE HUNDRED AND FIFTY-SIXTH 


In contact with the upper end of this rod is a| 


| position but retracted so that the plunger is out of contact | 


which is movable in a cylinder G* against the action 
of a spring. From the end of this cylinder G* which is 
at the side of the piston G' remote from the spring, 
runs piping H to a casing H' in which is a valve J adapted 
to be moved against a spring when the end of a pro- 
jection J' comes into contact with the throttle lever 
arm D. This will be when the hand lever has moved the 
throttle D* into its fully-open position and it will establish 
connection between a supply of fluid under pressure 
which can enter the valve casing H' and the piping H. 
This pressure fluid entering the cylinder G? will move the 
piston G" and thus alter the position of the fulcrum of 
the lever F. If the throttle is now partially closed the 
valve J will be released and will be moved by ite spring 
into a position wherein the piping H through the valve 
casing H' will be placed in communication with an 
exhaust port. By thus relieving the fluid pressure that 
was acting on the piston G! the latter will be moved 
back to its initial position by its spring, restoring the 
| lever fulcrum to its previous place. A pressure-sensitive 
capsule K is located in a casing in which the whole 
capsule can move, the interior of the casing being in 
communication with the atmosphere so that the capsule 
can be acted on by variations in the atmospheric pressure. 
A rod projects from one end of the capsule and an 
enlargement on its end functions as a stop to limit the 








movements of the end of the capsule. This enlargement 
moves in a cylinder L?. A spring acts on the upper end 
of the capsule tending to move it downwards. Extending 
from the lower end of the capsule is a spindle. Pro- 
jecting laterally from this spindle is a pin M', which 
is in e ment with twin cam slots formed in a lever 
N! movable about the fulcrum N*. Each of these 
| slots is Z-shaped, with the intermediate part lying at 
an angle to the two end portions. Sliding movement 
| imparted to the spindle will swing the cam lever N* 
about its fulcrum N? and this will move the valve of a 
servo device enclosed in the casing O. The lower end 
of the spindle lies in contact with the end of the second 
| arm of the bell-crank lever, the other arm being moved by 
the hand lever. This lever and its fulcrum are arranged 
in relation to the end of the spindle, so that when there is 
no pressure fluid in the piping H the piston G' is main- 
| tained in its position. So long as this state of things 
| continues, the hand lever, when it is moved to alter the 
| setting of the throttle D*, will slide the spindle and 
| through the pin M' swing the servo valve lever. Conse- 
quent on a setting of the servo valve by the cam lever N* 
the shaft P carrying a toothed quadrant will be turned, 
and since this quadrant meshes with the toothed quadrant 
on the shaft Q' this shaft also will be turned. A lever 
on this shaft acting through a link will then swing a 
cage Q* carrying a bevel pinion about the axis of two 
coaxial shafte R and 8, this pinion meshing with bevel 
wheels on the opposed ends of the shafts Rand 8S. These 
three wheels constitute a differential gear through which 
| the drive is transmitted from the power shaft R to the 
shaft S, on which are a distributor and a magneto. 
When the cage Q* is thus moved by the servo acting 
through the shaft P the rotational relation between the 
shafte R and S will be altered and thus the timing of the 
ignition will be varied. (Accepted March 9, 1943.) 
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S.E.A. RINGS anpb 
SYNTHA MouLDED 


GLAND PACKINGS & OIL SEALS 
RONALD TRIST & CO. LTD., 


YARROW 


& CO., LTD. 
GLASGOW 
SHIPBUILDERS 
MARINE ENGINEERS 2416 
LAND AND MARINE BOILER MAKERS 


RAPIER 


WALKING DRAGLINES 


RANSOMES & RAPIER LTD. 
Ipswich England 
Builders of Europe’s Largest 


EXCAVATORS 


2666 


MOSS 


A name of fame for highest 
quality machine cut 


GEARS 


THE MOSS GEAR CO., LTD. 
Crown Works, Tyburn, Birmingham. 





BATH ROAD 2792 SLOUGH. 
INFINITELY BETTER 


SP GS 


SUPER GRADE SPRINGS OF EVERY 
DESCRIPTION FOR EVERY PURPOSE 
On Admiralty,War Office and Air Ministry Lists. 
Established 1|82! 

ROBERT RILEY LTD. Tel. 2237/8 
Milkstone Spring Works, Rochdale. (2 lines) 


CRADLEY 
BOILERS 


CRADLEY BOILER CO., LTD. 2986 
CRADLEY HEATH, STAFFS. 


BAXTERS 


“ PATENTED KNAPPING MOTION” 


STONEBREAKERS 


and ALLIED SPECIALITIES 756 


W. H. BAXTER Ltd., Leeds, 12. 


~On Active Service 


COOPER 


SPLIT | 
ROLLER BEARINGS 


KING’S LYNN 2842 NORFOLK | 








DOUBLE 
YOUR LOADS 


WITH 


DYSON TRAILERS 


PETER 
BROTHERHOOD 


PETERBOROUGH LTD. 
STEAM ENGINES AND TURBINES 
GAS AND OIL ENGINES 
AIR COMPRESSORS 
REFRIGERATION PLANT 


See advertisement, Page 27, Dec. 10. 6938 


MURE X 


Electrodes 


MUREX WELDING PROCESSES LTD. 
WALTHAM CROSS, HERTS. 
Telephone: Waltham Cross 3636 


2793 


| WATER 
PURIFICATION 
= Le 


(KENNICOTT WATER SOFTENERS) LTD., 
WOLVERHAMPTON 





DREDGERS 


OF ALL TYPES 
FERGUSON BROS. (Port-Glasgow), LTD. 
PORT-GLASGOW. 


= <6 
aie 





GEORGE RUSSELL & CO., LTD 


Motherwell 


“RAPIDOR' 


Registered Trade Mark 


MACHINE TOOLS 


EDWARD G. HERBERT Ltd., 
LEVENSHULME MANCHESTER, 19. 


2894 


PULLEYS 


BARRY, HENRY & COOK, LTD. 
ABERDEEN. 2988 


LOCOMOTIVES 


STEAM OR DIESEL 


HUDSWELL CLARKE & Co. Ltd. 


RAILWAY FOUNDRY, LEEDs. 


London Office : 46 Victoria St., S.W.1. 
Telephone : Victoria 1133 





J. & E. HALL 
REFRIGERATION 


FOR LAND & MARINE PURPOSES 
LIFTS ano ESCALATORS 
J.&E. HALL, Ltp., ENGINEERS, DARTFORD, 
KENT 
Telephone: Dartford 3456 


London Office 10, St. SWIrHin’s LANe, 
Telephone : MANSION HOUSE 9811 


E.C4 


2904 





WHEEL 


KEYS 


OF ALL TYPES. LARGE STOCKS. 
H. FORDSMITH LTD., 
Hadfield Street Works, Cornbrook, 

MANCHESTER, 16, 
TxAfford Park 0789 





DANIELS 


FOR 


PLATENS 


STEAM, GAS OR ELECTRIC 


T. H. & J. DANIELS LTD. 


STROUD, GLOS. Phone: 661/2/3. 2424 


2424 


PLENTY 


& SON LIMITED, NEWBURY 


MARINE ENGINEERS. 
STEAM ENGINES 


TO 1500 L.H.P 
FOR ALL CLASSES OF VESSELS 


STERN GEARS 


FOR DIESEL MOTOR VESSELS AND 
COMPLETE INSTALLATIONS UNDERTAKEN 


COX PATENT ROTARY 
DISPLACEMENT PUMP 


MACROME 


SEE PAGE 





INJECTORS 


FOR ALL PURPOSES 


GRESHAM & CRAVEN, LTD. Manufacturers. 

ORDSALL LANE, SALFORD, MANCHESTER, 5 

Phone No Telegrams 

BLAckfriars 6316 Brake Phone, Manchester 
London Office 2309 

14, Great Peter Street, Westminster, London, 8.W.1 


LINCOLN 


THE 
WORLD’S LARGEST MANUFACTURERS 
ARC WELDING EQUIPMENT & ELECTRODES 


THE LINCOLN ELECTRIC CO., LTD., 
WELWYN GARDEN CITY, HERTS, 





GLASS For Machinery 


BUTTERWORTH BROS., LTD. 9753 
Newton Heath Glass Works, Manchester. 


“DELTA” 


Non-Ferrous Metals and Alloys. 


THE DELTA METAL CO. LTD. 2823 


HOWELLS 
ELECTRIC 
MOTORS 


2658 





High-Class | 
Welding 


Profile 
Gas- 
Cutting 


From 20g. 


io tary SHEET METAL 
WORK 


BAWN* 


A.LD. Approved up to gin. 


STE E L PLATE Ounae 
WORK wp to oft. 
2982 . 
Smith W.B.BAWN &Co.Ltd. Bytnate 


Work LARks wood 4411 (3 lines) Work 
BYRON WKS., Blackhorse Lane, London, E.!7. 


os 


Bult- “ap Bending 


up to 10ft. 
Woke | 


Including 
Machining 
Jigs, Tools 
Fixtures 





M. & W. EST. 1750 


GRAZEBROOK 


DUDLEY, Worcs. 
HEAVY GENERAL ENGINEERING 
WELDED STEEL FABRICATION 
HOMOGENEOUS LEAD-LINED VESSELS. 


HORSELEY-PIGGOTT 
WATER 
ENGINEERS L°. 
SOFTENING 
FILTRATION 

STORAGE 2955 


TIPTON - STAFFS 


ALLDAYS « 
RS ued 


- FANS 





WORTHINGTON-SIMPSON 
PUMPS 


LONDON .- Tel. :—Holborn - 4271 (5 lines) 
NEWARK .- Tel. Newark - 601-2-3 
MANCHESTER - Tel. :—Blackfriars 
BIRMINGHAM .- Tel.:—Midland 
NEWCASTLE .- Tel. :—Newcastle 
GLASGOW - Tel. :—Douglas 


3810 
- 5310 
- 22333 
- 1974 


FRICTION 
CLUTCHES 


All Types Satisfaction Guaranteed 


W. R. ANDERTON & CO., 
Clutch Specialists. 
CASTLETON, ROCHDALE 2596 


COUPLINGS . DETUNERS | 


FOR ALL PURPOSES 


THE WELLMAN BIBBY CO., LTD., 
VICTORIA STATION HOUSE, 
VICTORIA STREET, LONDON  8.W.1. 
Telephone : Victoria 7752 


2667 





SPENCER - BONECOURT 
Patent Waste Heat Boilers 


34/36, Farringdon, Street, London, E.C.4. 2450 





BABCOCK 








VALVE 


VALUE 











2556 | 


2889 | 


8559 | 


See Page 6 | 
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Offices for Publication and Advertise- 
ments, 35 & 36, Bedford Street, Strand, 
London, W.C.2. 


We desire to call the attention of our readers 
to the fact that the above is our REGISTERED 
ADDRESS and that no connection exists 
hetween this Journal and any other publications | 
bearing somewhat similar titles. | 


LEGRAPHK ENGINEERING LESQUARE 
ADDRESS LONDON 
LEPHONE NUMBER—TEMPLE BAR 3665 lines 


THE EDITORIAL 
AND PUBLISHING 
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35 & 36, BEDFORD ST..,| 

STRAND, W.C.2. 
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The 
containing the wor! 
wineering Courses — 


Chemical, 


Electrical, 
etc., 
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- . 
Patte m Shop Equipment 
Manufactured by 
J. W. & C. J. PHILLIPS, LTD., 
POMEROY STREET, NEW CROSS, 
LONDON, 8.E.14. 


| 
| 


2706 





(MACHINE 


W ORK. 





; | TURNING, FACING, GRINDING, 


etc. 
PLANING UP TO 12 ft. 0 in. by 
4 ft. O in. by 4 ft. O in. 
|'WELDING AND CONSTRUCTIONAL 
WORK. 
| . 
lEX PERIMENTAL WORK 


LTD., 








“ENGINEERING” INDEX 


The Editorial Index to Vol. 
155 (January—June 1943) is 
now ready and will be sent 


to any reader, without charge | 


and postage paid, on appli- 
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FOR SALE. 


D5) 000 Ball, Roller and Thrust 
-) BEARINGS IN STOCK. 
STREET, — 





RACES, BRIDGE 
ACCRINGTON. 


ertical Milling machines, all 
geared, hardened and ground throughout, bal! 

and roller bearings, swivelling head, 30 in. by 8 in. 
Table—-HENRY MILNES LIMITED, Machine 


BALL 











Tool Works, Ingleby Street, Bradford. 2871 
Railway Wagons 
OF ALL TYPES 
WHEELS, IRONWORK, CASTINGS 
HURST, NELSON & Co. Ltd. 
MOTHERWELL 
SHEFFIELD 3382 __LONDON 





We specialine in the supply 
of WORKS EQUIPMENT, STEEL 
BARROWS, TRUCKS, SHOVELS, CROWBARS, 





HAMMERS, BUCKETS, HOSE, LEATHER 
GLOVES, OILSKINS, DONKEY JACKETS, 
GOGGLES, HURRIC ANE LAMPS, ROPE AND 





| TOOLS OF ALL KINDS.—_GEORGE COHEN, 
SONS & CO., LTD., Contractors’ Tools Department, 


Wood Lane, London, W.12. SHE. 2070. 


" " : eT 
Timber Sectional Buildings. 

Mostly in excellent condition, otherwise 
thoroughly reconditioned in our works. Over 30 








YDE PARK FOUNDRY Opem Ended Over- 
crank Power Guillotine arranged for motor drive 
Capacity 13 ft. by *& in 

Counterbalanced top beam. 


17 in 
operated 


Depth of gap 
rreadle 





[Xconomisers in Stock. 


undertake Private experimental work during the war wp aaa le te sega ae eel . . ms 
| except under a Priority Certificate. 2983 | QUEENS WHARF, HAMMERSMITH, W.6 | 1 4p. Ts ft. x 10 ft 20 ft. x 12 fk, BO ft. x 13 
| "Phone: RIV. 4416 9211 | 60 ft. x 30 ft., 80 ft. x 16 ft., 105 ft. x 15 ft. No 
Purchase Licence Required. Suitable for Hostels, 
PUBLIC APPOINTMENTS. See also Page 44 | Oftces, Canteens, Workshops or Storage Purposes. 
7 - a | Send for full list and prices. Many of these buildings 
‘ y q | are available for immediate dispatch ex our works, or 
| Reg uired R immediately 2 | sites in East Anglia and W. Yorkshire.—D. McMAS- 
sEC y N MECHA? s ENGIN- TER & CO., Mount Bures Works, BURES, Essex. 
EERING. Graduate with teaching experience pre- | MACHINERY FOR SALE. | Tel.: Bures 251 
| ferred.—For further particulars, apply to REGIS- | - . 
| TRAR, UNIVERSITY COLLEGE, SOU THAN WOOD SOLE 
TON. > 324 | | 
| | f rar ’ ¥ 
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} B.O.T. SPECIFICATION 
APPOINTMENTS OPEN. ONG & ALLSTATTER Open Ended Double | MEN’S and WOMEN’S, 
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ADVERTISEMENT RATES 
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See also Page 44 








WANTED 





A 


NE 
basis 


large and _ well-equipped 
Engineering Concern with commercial sales 
and marketing facilities WISHES CONTACT with | 


W PATENTS and 


INVENTORS on equitable 
Address, P 282, Offices of ENGINEERING. 





A! 


fred Herbert Ltd.Coventry, 


PAY BEST PRICES for SECOND-HAND 


MACHINE TOOLS in good condition, by first-class 





makers. — Write, wire, or phone, and our representa- 
tive willcall. Authorised Dealers Certificate No. 71. 
‘Phone 88781 (20 lines) Coventry. Telegrams 
LATHE, Telex. Coventry. 2213 
J rgently Wanted, any quan- 
TITY or type BALL ROLLE AND | 
THRUST BEARINGS, Save production man-hours | 
and shipping —WALTER BALL, Blackburn Road, 
Accrington. P 334 





See also Page 44 











The: fact that goods 
made of raw materials 
in short supply owing 
to war conditions are 
advertised in this || 
paper, or described in 
its editorial columns, | 
should not be taken as 
an indication that they 
are necessarily avail- 
able for export. | 
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~\ ° 
on-Ferrous Castings. 
month from now we shall have VACANT 


One | 


| New GROB(U 


CAPACITY for Non-ferrous castings of all types 


and sizes, Sand and _ Gravity 
FOUNDRY (Stoke), LTD., Chesterton, 
Trent. 
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ASTINGS 


If you require 10,00€ 


FERROUS AND 


NON-FER 
) CASTINGS 


ROUS 


WE CAN SUPPLY YOU—but should you need 
only ONE or TWO urgently, 
the same prompt service will be at your disposal 


Castings, Machined 


if required. 


A.1.D. and Admiralty Approved. 


GRAVEL GATE FOUNDRY CO., 


Norah Street, Hollinwood, MANCHESTER. 
Telephone: FATIsworth 1533. 


3008 
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| ments’ 


Tood Cases, 


requirements.—Apply, 


of ENGINEERING. 


Instru 


BOX P 331, 


Position permanent and of important | 
Work of highest national import- 
and there are good pros- 
Commencing salary £700 to | 
BOX P 312, 


clutch. Weight 18 tons 
Power Driven Lead Cutting Guillotine by DE 
RITTER. Blades 18 in. long Arranged to | 


take rolls of lead foil 
wer Geared Right Angle Guillotine 
40 in. long, working as one, counter balanced 
sheet hold-down rreadle clutch 
INDLE Motorised Baling Press 
skins, ete All girder construction 
for 230 volts D.« 
Platens 4 ft. 6 in. by ft 
sft. 6in Weight 2 tons 


I 


suitable 
Suitable 


Maximum daylight 


two blades | 


for | 


With push button starter. | 


TWO—208 tubes, 250 Ib. w.p. 
ONE—240 tubes, 200 Ib. w.p 
ONE—128 tubes, 185 Ib. w.p 


All by GREEN’S of Wakefield 


Guaranteed re-insurable and in FIRST-CLASS 
| CONDITION LOW PRICES. _ Installations 
| delivered and erected complete. 

BURFORD, TAYLOR & CO., LTD., 


Commercial 
Street, Middlesbrough. Telephone 2622 P 317 


| 
| See also Page 44 
| 
| 











FOR HIRE. 





IILKINGTON 10 cwt. Pneumatic Hammer with- | 
out compressor Longest stroke 28 in. Centre 
to back 26 in. Size of anvil 20 in. by & in 


Total weight 12 tons 

BE LS Hand Lever Geared Ratchet Action Punch- 
ing Machine. Steel plate construction. Capacity 
i in. diameter through gin. thick. 6 in. gap 

Power Geared Punching Machine. Capacity @ in 
through } in. Depth of gap 12) in. Weight 
25 ewts 

| MACHINE TOOLS, NEW AND USED, of every 





Die. — HOPE | 
Stoke-on- 


Attractive Prices 
mtrol Licence No. 172.) 


Description 
(Machine Tool C 


F. J. EDWARDS, LTD.. 
359-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone: EUSTON 4681 (12 lines) 
SELECTIONS 
FROM OUR LARGE STOCKS 


NOBLE & LUND 4sin. Metal Bandsawing Machine 


New TAUCO 14 in. Motor-driven Bandsaws for 
metal or wood 

BROWN & SHARPE 00 Automatic Threading 
Machine. 

BROWN & SHARPE 00 Automatic Parting-Off 


Machine. 
LAPOINTE No. 3 Broaching Machine 
KUHLMANN Engraving Machine, 
single-phase equipment. 
New SEMPUCO Pantograph Engraving 
THIEL No. 23 Vertical Tapper 
11 ft. Counte:sinking Radial, 24 in. diameter spindle. 
MITTS & MERRIL 7 in. stroke, ? in. capacity Key- 


with 230-volt 


Machines 


seaters. 
WOODWARD & POWELL 
Planer, 4 heads. 
U.S.A. 1% in 
Machine. 
DICKINSON 135 in. stroke Slotting Machine. 
New RAPIDOR Motor-driven Filing and 
Machines. 


20 ft. by 3 ft. by 3 ft 


New cap. Motor-driven Reaming 


Sawing 


S.A.) Continuous Filing Machines. 
New Hacksaw Machines, from 6 in. to 12 in. diameter 
capacity. 


New j in. to j in. capacity Tapping Attachments 


pes for Hire. 


CENTRIFUGAL 


RUSTON DIESEL 8 in., 
| 30 h.p. engine, 30 ft. lift, 40,000 gals. per hour. 
| RANSOMES and RAPIER, PETROL, CENTRI- 
| FUGAL 3 in., 30 ft. lift, 10,000 gals. per hour. 
| SYKES, PETROL, diaphragm 3in., 30ft. lift, 


3000 gals, per hour. 
HAND diaphragm, various. 
COMMERCIAL STRUCTURES LIMITED, Staffa 


| 











Road, Leyton, E. 10. Leytonstone 3678. > 316 
MACHINERY WANTED. 

| 4 _ _ _ 7y > | 

| WE ARE LICENSED 

by the MACHINE TOOL CONTROL for the pur- 
chase of all classes of MACHINE TOOLS, ani we 
OFFER GOOD PRICES for surplus Machine y in 


any quantities, large or small. 
(Machine Tool Control Licence No. 172) 


F. J. EDWARDS, LTD.. 


359-361, EUSTON ROAD, LONDON, N.W 1. 
Telephone: EUSTON 46814(12 lines) 
Telegrams : Bescotools, Norwest, London 
2365 





GEORGE COHEN, SONS & CO., 
LIMITED. 
Engineers and Machinery Merchants. 
Established 1834 
REQUIRE TO PURCHASE 
Good Surplus PLANT & MACHINERY— 
either Single Items or Complete Works. 


Please inform our nearest Area Office :— 





New chucks, Electric Suds Pumps, Ball-bearing 
Lathe Centres, Dividing Heads, Portable Elec- 
tric Drills, Machine and Bench Vices, Ancle 
Plates, Surface Plates, etc. 

TAYLOR, TAYLOR & HOBSON Model C.B. | 


Engraver, with 200-volt D.C. equipment. 


| 
| BINNS & BERRY 83} in. centre All-geared Gap Bed | 


ment | 
CASES and PRECISION WOODWORK 


of National Importance undertaken by Government 
Contractors fully conversant with Supply 


Depart- 
Offices 


Lathe, with 400 volts, 
ment. 
WE ARE LICENSED BY THE MA- 
CHINE TOOL CONTROL (Licence No. 172) 
FOR THE PURCHASE OF ALL CLASSES 
OF MACHINE TOOLS, AND WE OFFER 
GOOD PRICES FOR SURPLUS MA- 
CHINERY IN ANY QUANTITIES. 
LARGE OR SMALI 2 


F. J. EDW ARDS, LTD.., 
359-361, Euston Road, London, N.W.1. 
Telephone : EUSTON 4681 (12 lines). 

See also Page 44 


3-phase electrical equip- 








GLASGOW : Cogan Street, Pollokshaws. 
NEWCASTLE-ON-TYNE: 12, Grey Street 
MANCHESTER : Cobden Street, Pendleton 
SHEFFIELD : Coborn Works, 
BIRMINGHAM: 191, Corporation Street. 
BATH : Lower Bristol Road. 

SWANSEA: Prince of Wales Dock. 
SOUTHAMPTON : Princes Street, Northam 
REDRUTH: 25, Albany Road. 


Or Chief Offices and Depot: 


Tinsley. 


Southern: WOOD LANE, LONDON, W.12. 
Northern: STANNINGLEY, nr. LEEDS. 


2993 





Pullic Appointments and other Classified 
Advertisements continued on last White Pages. 
Too late for Classification, see Page 44. 
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Linked with nmortality . ia 


BicAuss Anne Hathaway's cottage is linked for ever with the memory of Shakespeare it has been 

preserved as a precious item in the national heritage. It is not a beautiful ruin but a cottage ; 
structurally sound and as fit for use as when it was first built four hundred years ago. In the 
same way your B.E.N. Air Compressor or Spray Painting Unit will serve you well long after you 
would normally replace it, always provided it is given proper care and regular maintenance. To do 
so-is in your own best interest and that of the war effort. 


PATENTS, LIMITED, HIGH WYCOMBE, BUCKS. 


Telephone : High Wycombe 1630 (6 (lines) * Telegrams : Tooinwun, High Wycombe 


REPRESENTATIVES AT LONDON, BIRMINGHAM, BEDFORD, CHELTENHAM, LIVERPOOL 


PECKETT’S 
LOCOMOTIVES 


or aL SIZES AND GAUGES 


PARTICULARS ON APPLICATION. 


Telegraphic Address: ** PECKETT, BRISTOL.” 
BRISTOL Lenden Representatives: FERGUSON & PALMER, 9, Victoria St., Westminster, $.W.1. 





WALKER é WILSON | 


LIMITED 


IMPERIAL WORKS - HAMILTON 
SCOTLAND 


TeceGadus: “/mperial, HAMILTON.” Trtepwowe : Hamittow 22 


GALVANISED 
MACHINED 
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Abbott & Co. ewe, 


ty Recording In- 
strument Co. . 
Adamson, Joseph, & Co., 


Li 
Aiton & Co., Ltd. 
Alexander, Geo. H., Ma- 
chinery, Ltd. 
Alexander, Herbert, & 
Co., Ltd. 
Alidays & Onions, Ltd. 1 
Amsler, A. J., & Co. .. 
Anderton, W. R., & Co. 
Ashworth, E. & A., Ltd. 
Babeock & Wilcox, Ltd. 
Barelay Kellett & Co., 
Ltd. se , 


Barimar, ‘lta. ; 
Barry, Henry, & Cook, 
Ltd. 


Bawn, W. B., & Co., Ltd. 
Baxter, W.H., Ltd. .. 
B.E.N. Patents, Ltd. .. 
yood, Joshua, & Son, 
Blackheath Film Unit . . 
Bolton's Superheater & 
Pipe Works, Ltd. 
Bowran, Robt., & Co., 
Ltd. 
Brady, & Co., Ltd.. 
ae & Co., En- 
gineers, Ltd. 
Brammer, H., & Go., Ltd. 
British Commercial Gas 
Association 
British Electric 
former Co., Ltd. 
British Ropes, Ltd 
British Steam Specialties, 
Ltd. 
British Thomson-Hous- 
ton Co., Ltd. 


Trans- 





INDEX TO 


PAGE 
Broom & Wade, Ltd. .. 48 
Brotherhood, Peter, Ltd. 1 
Budenberg Gauge Co. 
L 38 
Bull's. Metal & Melloid 
Co., Ltd. ‘ oa 
Butters - & Co., 
| 5 op = 
Butterworth Bros., Ltd. 
Cc. & M. Welding Co., 


Ltd. ae 
Caird & Rayner, Ltd. 
( — Chapman & Co. 
Ltd. 


Clarke’s Crank ‘& Forge 
Co., Ltd. 

( ‘layton, Son & © ‘o., Li td. 
Cleveland Bridge & Eng’ g- 
Co. 
Clyde 


, Ltd. 
Structural Iron 
i 


oden, Geo., Sons & Co., 


© oper Roller ‘Bearings 
Ltd. 


Co., 
( ‘opper Development 
ciation 

Cradley Boiler Co., Ltd. 

Craven Bros. Crane Divi- 
sion, Ltd ‘ 

Crofts (Engineers), Ltd. 

Crompton Parkinson,Ltd. 2 

Crosby Valve & — g. 
Co., 

Crossley Bros., 5 

Crosthwaite Furnaces & 
Scriven Machine Tools, 


& Co. 
H, & J., 
Darwins, Ltd. 
Davy & United Eng’g. 

Co., Ltd. 

Dawson «& Downie, Ltd. 


Ltd. 
Curtis, A. L. a 
Daniela, T. Lad. 
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Delta Metal Co.,Ltd. .. 1 

Dewhurst & Puan. 
is... 

Donkin, The ‘Bryan, 
Co., Ltd 


Donkin & Co. 


Dowestt ing ali, ' 


tion, Ltd. 
Dowson & Mason Gas 


Ltd. 

Edwards, F. J., 

Elliston, Evans & Jack- 
son, Ltd. 

English Electric Co., 
Ltd 


Entwisle & Gass, i 
Farrar Boiler Works, Ltd. 
Ferguson Bros. (Port 
Glasgow), Ltd 1 & 33 
Ferodo, Ltd. . 1 
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Brown, Ltd. ay 24 
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Fleming & Ferguson, 
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Fullerton, Hodgart & 
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Geipel, Wm., Ltd. 
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Gleniffer Engines, L 
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Grafton Cranes, ‘Ita. 
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Great Harwood  Mnfg. 
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Greenwood’s 

Gear Cu be y 
Gresham & Craven, Ltd. 
Gwynnes Pumps, Ltd. .. 
— Steel Co., 


Hall J. & E., Te 
Hamworthy Eng’g. Co., 


Ltd. 

meeiatyS, 
0. 

Goan). 1 itd. bie. 
Henderson, John Kt. & 
uabet ‘Alfred, 
Herbert Edward G., Ltd. 
Holbrook Machine Tool 

©o., Ltd. of 79 
Holden & Brooke, Ltd.. . 
Holman Bros., Ltd. 
Horne Engineering Co., 


Horseley-Piggott ott Water 
(Electric Motors), 
Hudswell, Clarke & Co., 
Hunt, ‘Thomas, &Sons.. 
Hurst, Nelson & Co., 
lt. . 

Igranic Electric Go., Ltd. 
Furnace 


International 
Equipment Co., Ltd... 


Ltd. 
14 &15 


1 


10 
39 
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1 
1 
1 
33 
8 
28 


2 


Jessop, Wm., & Sons, 
Ltd 2 


Johnson, Wm., & Sons x 


( )y Lad, . 4 es 
Larmuth & Balmer, Ltd. 
Lea Recorder Co., Ltd. . 
Lincoln Electric Co., Ltd. 
Lindsay, Henry, Ltd. 


32 
42 
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Manchester 
geet) Ue " 
nlove, Alliott «& Co., 


Mavor & Coulson, Ltd. 
Meadows, Henry, Ltd. 
Mechans, Ltd. 

Meerloo, ‘John, & Sons . 
rT Crafts (London), 


, Ltd. 

Morris, Herbert, Ltd. 32 & 
Morse Chain Co., Ltd. 
Moss Co.,ltd. .. 
Motherwell Bridge & 

Eng’g. Co., Ltd. ad 
Murex Welding Processes, 
Musgrave & Co., Led. 
Newell, Ernest, & 


Noble ‘& Lund, Ltda. ; 
Oakey, John, & Sons, 


Li oo 
Peckett & Sons, Ltd. . 
Pegler & Louden, Ltd. 
Perry & . ‘0., Ltd. 

Philli . Ww. & C. } 


nF & Son, Ltd. 
Pollard 


ltd. .. ff oe 
Ransomes & Rapier, Ltd. 


moteal & SEEaSSS 


ee 
to 


« 
a 


1 





Rapid = Ma 
ine Co., 
Reid Gear * gy 
Renold & € Yoventry Chain 
Co., Li 
Research Engineers, Ltd. 
Revvo Castor Co., Ltd. 


AGE 


Rhodes Brydon & ¥Y ouatt, 
Ltd 32 


Riley, “Robert, Ltd. 

Robey & Co., Ltd. 

Rodgers Bros. , Ltd 

Rose, Downs & Thomp- 
son, Ltd. 

Rosser & Russell, Ltd. 


Electrical 
Russell, C. & ©o., Ltd. 
1 
Salter, Geo., & Co., Ltd. 
Scott, Hugh J., & Co. 
Lammy Ltd. ¥ 
Seagers 
Siebe, ‘ae ‘& Co., 
Ltd. R 


Silentbloc, Lta. 
Simon-Carves, Ltd. 
Simon, Henry, Ltd. 
8 Bros., > 
Somers, Walter, Ltd. .. 
Spencer-Bonecourt, Ltd. 
Stanley, W. F., & Co., 


Ltd. 
Steel Co. of Scotland, 
Ltd. 


Steel, Peech & Tozer |. 

Steele & Cowlishaw, Ltd. 

Maren Josep, & 
(London), Ltd. .. 

Stocheet & Pitt 

Stott, 8. S., Ltd. 

Taylor & Challen, Ltd.. 


& 48 
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Taylor & Hubbard, Ltd. 

Taylor, Taylor & Hob- 
son, Li 

Tec hnological Institute 
iene —_- , 

Thomas & 7 , 

Thompson, oy tae 
Windows, Ltd. 

Thompson, John (Ken- 
nicott — Soft- 
eners), L 

Pha ‘John L, & 
Co., Ltd. 

Tonks, “& Co., 
Ltd. 

Trier Bros., Ltd. 

Trist, Ronald, & Co., 
Ltd. 


United Steel Co.’s, Ltd. 
Van Der Velie, Ltd. .. 
Vaughan Crane Co., Ltd. 
Victaulic Co., Ltd. ee 
Walker & Wilson, Ltd... 
Wallwork Gears, Ltd. .. 
ba Transport, aw 


John, 


Ward, Thos. w., , Ltd. 


ie M eo 
Wellman Bibby Co., -. 


White, R., & Sons - 

Whitecross Co., Ltd. .. 

Wigglesworth, Frank, & 
Co., Ltd. 

w iley, James, ‘& Sons, 
Ltd. , 


Williams & James - 
Worthington - Simpson, 
a6. .. oe es 


oe- THE NEXT REGULAR COLOURED ADVERTISEMENTS WILL APPEAR IN OUR ISSUE OF JAN. 21, 1944. 
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Telephone: WHI 3993. 


BRALTHWAITE 


PRESSED STEEL TANKS 


BRAITHWAITE & CO., ENGINEERS, Ltd. 


London $ Te Address 
23, KINGS HOUSE, HAYMARKET, 8.W.1 
Telegrams : Bromkirk-Phone. 





FOR 
MACHINE TOOLS 


York Street ironworks, Leeds, 8. 











w"™ J** GLOVER & Co. Lrp., 


ESTABLIGHED 


SOLE MAKERS OF 


“GLOVER'S BEST 


STEEL WIRE ROPES 
FOR ALL PURPOSES. 


SPECIAL TYPES 
OF CRANE AND 
EXCAVATOR 
ROPES TO SUIT 
ALL CONDITIONS 


RELIABILITY : 


iia ¢ ST. HELENS 2039 
“GLOVERS,” ST. HELENS 


art HELENS 


THE EXCAVATOR 


ILLUSTRATED MANUFACTURED BY 


THOMAS SMITH & SONS 


(RODLEY) LTD., 





RODLEY, Near LEEDS. 


OUR ROPES ARE 


EXCAVATORS. 


SMITH’S 
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SPECIALISTS IN PNEUMATIC EQUIPMENT 
FOR THE WORKSHOP AND THE FIELD 


BROS. LTD. 
‘PHONE: CAMBORNE 2275 (4 lines). ‘GRAMS: “ AIRDRILL-CAMBORNE.” 


CAMBORNE - - ENGLAND 














CLIMA 


OW 


PANS 


Dependable, Economical and Surprisingly Quiet. 


ALLDAYS & ORIONS: 













ELOCITY 























GREAT WESTERN WORKS, 2, QUEEN ANNE’S GATE, 
BIRMINGHAM, I!. For Lists apply Dept. FA. .. WESTMINSTER, LONDON, S.W.I. 
"Phone: 2251|—4 VICTORIA : "Phone: WHITEHALL [9234-5 





"Grams: “ ALLDAYS" ‘PHONE BIRMINGHAM "Grams : “ TYPHOON, PARL, -LONDON ” 2644 
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Twin-Serew Trailing Suction Dredger “ Fitzroy " built for the Queensland Government, for 
yards per hour. Vesse! can suck from its 800 ton hopper delivering to a distance of 


REDUCING VALVES. 
PRESSURE REGULATORS. 


Crosby Valve & Engineering Co. Ltd. 
CROSBY WORKS, 
EALING ROAD, WEMBLEY, MIDDX. 


2584 


DREDGING PLANT 


TO THE LARGEST DIMENSIONS 
AND CAPABILITIES. 


CUTTER SUCTION DREDGERS, 

DIPPER DREDGERS, BUCKET 

DREDGERS, SUCTION HOPPER 
ERS, HOPPER 5B. << PIPE 
LINES. FLOATING CRANES, etc. 














NEW BUCKETS, LINKS, PINS, GEARING, 
etc., supplied for existing Dredgers. 


FLEMING & FERGUSON, Liz. 


SHIPBUILDERS & ENGINEERS, 
PAISLEY, SCOTLAND. 


"Phone: Paisley 4121. Teleg. Address : “‘ Phaniz, Paisley.” 


London Agents: Messrs. pore. Sere & Menzies, Led., Capel 
House, 62, New Broad Street, London, E.C.2. 


Rockhampton. Dredgi pacity 1,000 cubic 
1,000 feet to « height af 1 fect. Telephone : LONDON WALL 4846. 


LEA V NOTCH METERS. ENTWISLE & GASS 


LTD., 
FOR ENGINEERS, BOLTON. 


a | HYDRAULIC 


Waste or Coat mae | PLANT and PRESSES 


IN 
THE ra 2 ete 15 Ps) inca sre 1 SPEED PLUNGER 


.: “Foundry, Belton.” ——‘Tel.] Tel. No. : 1950 Bolten 


PERFORATED 
METALS 


For any Screening or 
Cielellie mm Cre gcutcil: 


Write for Illustratea 
Catalogue C450 
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mnmnn**COLLG RAF °9 ns 2 
Registered Trade Mark 
BERS 52. 
“COLLGRAF” stands for a REPS 1 
proved successful system for 4 


the controlled injection of 
scientifically prepared Gra- 
phite into all manner of 
plant operated or serviced 
by STEAM and/or WATER. 


“COLLGRAF ” comprises a 
full range of apparatus and 
fittings (protected by British 
and Foreign Letters Patent) 
as well as the special 
“ Collgraf” Compounds. 





* COLLGRAF”’ provides OIL-FREE Lubrication and thus 
an OIL-FREE Condensate; it further prevents SCALE 
and CORROSION in Boilers as well as in the whole 
Steam Circuit thereby establishing the essential con- 
ditions for unobstructed HEAT-TRANSFER so vital to 


MMMM UEL ECONOMY iia 


FOR: ENGINES — TURBINES — PUMPS — BOILERS — VALVES 
CONDENSERS —CIRC ULATORS—SUPERHEATERS—PRO- 
CESSING AND HEATING PLANT, etc. 


Write for full particulars to the sole makers :— 


Bros LID 
36 VICTORIA STREET, WESTMINSTER, S.W.! 


Telephone: Abbey 2777 Telegrams: “* Viecesity, Sewest, London.” 
Also Makers of Lubricants and Lubricators of repute since 1882 


TRIER 





‘i DONKIN || 


BLOWERS, GAS COMPRESSORS 
EXHAUSTERS vsti tv: 
fee Ladustrial Jecrposes 


For Gas Works, for Chemical, White Lead, Soap 
and Oil Works, for Pumping Gas, Forcing Air 
through Liquor, &c., for Agitating or Mixing, &c. 
Can be arranged’ for driving by Belt, Steam Engine, Gas 
Engine, or Electric Motor. 
ADVANTAGES AND FEATURES: 
Absence of all Valves. 
Simplicity of construction 
and small number of 
working parts. 
Working _ parts 
enc 


Good efficiency. 


entirely 


Silent 





THE BRYAN DONKIN CO,LTD., | 


Sngincers CHESTERFIELD. éngland 


| 








Contractors to— 


a BRITISH ADMIR- 


ESTD. 1872 





ALTY, WAR 
| 37 Renfield Street, GLASGOW, C.2 DEPT., and FOR- 
Telephone : Central 943! EIGN and COLONIAL 
Telegrams : “Steel, Glesgow.” GOVERNMENTS. 
London Office: 9 Mincing Lane, E.C.3 _ af 


| 





Manufacturers of— 
'MILD STEEL PLATES, ANGLES, Zed Bars, Tees, 


and 
all forms of Sectional Bars required for 
Ship, Boiler, and Bridge Building and 
other constructive purposes. 
SPECIAL STEELS for all constructional purposes. “High 
Tensile” for Boiler Shell Plates. High Elastic Limit. “ Martinel.” 
“Restelco” high tensile corrosion resisting. Copper Bearing having 
corrosion resisting qualities. Nickel and other Alloys, etc. 


CASTINGS of all kinds and largest sizes 
Frames, Shaft Brackets, Rudders, etc. 


TYRES.—Locomotive Carriage and Wagon, to all requirements. 
RAILS, BILLETS, FORGINGS. 


for Ship’s Stems, Stern 











Walwenk| 


WORM AND SPUR GEAR DRIVES 











THE VAUGHAN 
CRANE 00., 
LTD. 











































Crofts Worm Gear Units com- 
bine highest standards of design 

and manufacture with the latest 

practice in Worm Gear develop- 

ment, they can be relied on to 

run quietly for longest periods 

without undue attention and 

to give long trouble-free service, 

even under most exacting con- 

ditions. 

We manufacture all classes 

of Industrial Gear Units; 

will be pleased to con: 
sider customers’ inquiries 

and to put forward the 

most suitable type and 

size of Gear drive to meet 

specified conditions. 


Full particulars of 
Standard Units are 
= in Catalogue 

G.348. Copies on 
request. 


Gm kenk. 144-5 oe) 
BRADFORD enciano 


LARGEST MAKERS OF INDUSTRIAL GEAR UNITS 
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The pow’r of the horse 
(H.P. to you) 

is best ‘sent’ by Morse 
(Of course! 


You knew?) 


MORSE 


CHAIN COMPANY LIMITED. LETCHWORTH 


INVERTED TOOTH & ROLLER CHAINS 


Including many U.S.A. and Continental sizes. 














UNIVERSAL 
NON-SAG 
TRELLIS GUARD 


4 FOR 

HORIZONTAL 
MILLING 

MACHINES 















Instantaneous 
adjustment 
to job, cutter, 
and machine 
7 


Need never 
be removed 





Are YOUR 









COMPLIES WITH 7 
HOME OFFICE ORDER és machines 99 
No. 584 safe-guarded”’? 









THE BRITISH THOMSON -HOUSTO 
ROWN HOUSE, ALOWYCH NOON 


A332 














Rischgitz 


‘GLASS BLOWING : 15th Century 


Although heavy penalties were 
imposed on 15th Century Vene- 
tian glassmakers who carried the 
secrets of their guilds into Western 
Europe, this was probably not a 
serious obstacle in the early de- 
velopment of an English glass 
industry. 

The major obstacle was probably 
fuel. Widely scattered church 
records in the wooded Southern 
counties suggest that the roving 
bands of glass workers from 
Lorraine, who eventually intro- 
duced the craft into England, 
were forced to move from 
place to place wherever wood 
was available for their furnaces. 


/THE TWENTIETH 
CENTURY GLASS 
MAKER KNOWS THE 
VALUE OF GAS 


THE BRITISH COMMERCIAL GAS ASSOCIATION - 


Certainly the glass manufacturer 
of to-day knows no such prob- 
lem. The development of the 
gas industry made it possible for 
a fuel to be brought to him direct 
. a fuel without grit, dirt, ash 
or smoke . . . a fuel which can be 
stored at the source of supply and 
tapped at the point of use. 
The cleanliness and ease of con- 
trol of gas make it an ideal fuel 
for the various processes in glass 
manufacture, including manipu- 
lating, cutting and fire polishing. 
The use of gas in annealing means 
longer refractory life and a degree 
of heat control which reduces 
rejects almost to zero. 





Gas equipment is only available for 
priority work, but industrialists plan- 
ning for after the war can benefit from 
war-time experience and achievement. 


1 GROSVENOR PLACE - LONDON - S.W.1 











ENGINEERING. DEC. 31, 1943. 





moe FTO] BROOK 


ENGLAND 





PRECISION TOOL ROOM LATHES MODEL B N°: 13, 17, 21 


These Models are the result of Continuity of Building Precision Tool Room Lathes since 1910. 
Fully equipped with Anti-Friction Roller Bearin se Precision La Roller Bearings to the Main Spindle. 
Single Helical Precision Hardened and Ground Generated Gears for Final Main Spindle Drive. 


THE FINEST LATHES IN THEIR CLASS st 














THE VICTAULIC COMPANY LTD. 


is now at 


BROOK HOUSE, 113 PARK LANE, LONDON, W.|1. 
Mayfair 9641 
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Over wide stretches of sea, off the coast of Labrador, the water 
is not salt, but fresh. Icebergs melt as they drift southwards 
and the water that runs from them, being fresh, is lighter than 
salt water and so rests on the surface of the ocean. Whether salt 
or fresh, water has the same destructive effect on iron and steel. 
Corrosion does its work relentlessly in all latitudes. The compli- 
cated metal structures built by Man are prone to deterioration due 
to humidity, frost, extremes of temperature, the action of drifting 
sand and other causes, both climatic and industrial. Protection 
against corrosion has been the subject of special study and research 
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by our Technical Staff for many years and they have solved thou- 
sands of corrosion problems in widely separated parts of the world. 
The knowledge and experience they have gained are definitely 
unique and of great value to those concerned with the erection and 
maintenance of structural.iron and steel. Advice is available to all 
faced with corrosion worries. Each case is treated individually. 
Although the “‘Bowranite” group of anti-corrosives can usually meet 
requirements, if entirely different—even competitive—treatment is 
thought necessary, our experts say so without hesitation. Besides 
being strictly impartial, advice is free and without obligation. 


& CO. ITD 


on Corrosion Correctives 


MEADOWS 


ENGINES 
AND 
GEARBOXES 
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P.B 


EVAPORATOR | 




















DISTILLERS | 
for FOR ALL 
Boiler Feed METAL & ENGINEERING 
and TRADES 
Industrial youn Gia a oN, 170. 
Requirements | 











a pa ach design and construction of Scott Motors 

Under prese a ae ae nous performance and constant 
effort, every ‘uonel can amply justify its title of one of ‘‘Britain’s 
— whp oom 





We ere now ina | eatin tec 


AITON & Co.Ltd. Seo otors - 


& CO. oo oa ag LTD. 


VOLT WORKS, RAVENHILL neh BELFAST,N 
DERBY 
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WROUGHT IRON 








rams : 
LAND 
ROTHERHAM 





HIGHEST GRADES 


ROUNDS, SQUARES, FLATS, 
HEXAGONS & ANGLES, etc., etc. 


Hoops and Strips for packing and Baling 
Best Splayed Coopers’ Hoops in IRON or STEEL 
Contractors to Admiralty, War Office, Air Ministry, 
india Office and Principal Foreign Railways 


THE MIDLAND IRON C° LTD 


ROTHERHAM 


2752 









































PERRY & CO. LTO., TYSELEY. BIRMINGHAM. II. 


’ 
, 














The world’s first electrical trans- 





elected to use copper wire over 
a century ago. 






\} 
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The metal that 
1s associated with all progress 


COPPER has been used by mankind from the most 
remote periods. Its influence at times has been 
revolutionary. Starting with the Bronze Age it has 
been found to be inseparable from all engineering 
progress ever since. 

As its applications have increased and technical 
developments have become continuously more com- 
plex, problems have inevitably arisen which require 
specialised knowledge and experience for their 
solution. May we remind you that on matters 
relating to copper the Copper Development 
Association has such knowledge and experience and 
that its advisory service is at your disposal free 


of charge. 


COPPER DEVELOPMENT ASSOCIATION 


A non-trading organization, maintained by the British Copper Industry 
to supply information and advice, free, to all users of copper 


GRAND BUILDINGS, TRAFALGAR SQUARE, LONDON, W.C.2 
and 9 Bilton Road, Rugby 


Telephone: only Rugby 2369 
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ARDOLOY - A B.T.H. PRODUCT 


(REG’D TRADE MARK) 














ARDOLOY is a high-speed cutting alloy made by the British Thomson-Houston 
Co. Ltd., Rugby; it cuts steel, cast iron and non-ferrous metals at extremely high 
speeds. It will also cut freely materials which have hitherto been looked upon 
as unmachinable except by diamond tools. 


ARDOLOY is supplied in the form of either tipped tools or separate tips in grades 
to suit various materials. 


ARDOLOY is not high-speed steel and must not be used like it. The best 
results are obtained only by using the proper grade, correct cutting speeds and 
feeds and, what is of first importance, the proper method of sharpening. 


We supply complete information on the application, use and maintenance of 
Ardoloy tipped tools. Our specialist will advise on grades, speeds and feeds 
and will carry out tests in users’ own works to ensure maximum production 
and tool life between sharpenings. 





Wecarryalarge stock oftippedtoolsand standardtips. Full particulars on request. 





DELIVERY: (if not in stock) 
Standard Tools—4 weeks. Standard Tips—2 weeks. 





Sole Distributors : 


ALFRED HERBERT LTD. COVENTRY 











| 











/10- 
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WE’VE CRANES 
IN PLENTY... 
FOR ALL PURPOSES 


BUTTERS BROS. & Co. Lt. 


sat GLASGOW, LONDON & BIRMINGHAM 


PHONE : IBROX 1525 
GRAMS : BUTTERS, GLASGOW PHONE : ‘WRTBLEDON'22ar* PHONE : CENTRAL 6043 
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Coventry Self-opening Diehead. 


COVENTRY DIEHEADS for all general threading 
from the smallest to 44 in. diam. Simple to use, easy 
to set. Dies quickly withdrawn for sharpening and 
replaced. The Book of the Coventry Diehead gives 
full instructions for use and maintenance. 


LANDMATIC @ in. to 4 in., LANDEX Fin. to 2 in. AND 
LANCO ROTARY DIEHEADS #¢ in. to 24 in. diam. 
using tangential long-life chasers. 


LANDIS COLLAPSIBLE TAPS. I4 in. to 134 in. diam. 


HERBERFE 


COMPLETE 
THREADING 
EQUIPMENT 











Landmatic Diehead. 


LANDIS BOLT AND PIPE THREADING MACHINES 
for all kinds of threading work up to 20 in. diam. 


IN STOCK (offered subject to prior sale) : 
COVENTRY DIEHEADS, }tin., & in., din., Ifin., Ifin. 
and 24in.; COVENTRY ROTATING DIEHEADS, ¥% in., 

in., #in., lin. and I}in., and a large assortment of 
COVENTRY DIES and LANDIS TANGENTIAL 
CHASERS for cutting threads of all sizes and pitches in 
general use. 


We are always reddy to assist users in obtaining the best results from any equipment which we supply. 


ALFRED HERBERT wadinc COVENTRY 
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~ MAVORe COULSON LIMITED 


BRIDGET 


* 
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Control your 
braking costs... 


The installing of Ferodo Friction Linings 
is the wisest measure you can take in keeping braking 
costs down to a minimum. Their high quality and 
consistent standard of performance ensures long periods 
of wear, less frequent renewal, saving of working hours 
with resultant low operating costs. For economy, 
efficiency and safety in the 
engineering industry .. . 

Aw Av. 


— FERODO 2" & 
SPECIFY LININGS . 


ON FERODO LININGS FOR BRAKE BY Fr it C'? 8 se CTF 





PRESSED STEEL SCREENS FOR LAVATORY CUBICLES 


PRESSED 
STEEL 
DOOR 
SURROUNDS 


have the great advantage 
of being built into the 
walling as the work pro- 
ceeds. This not only 
strengthens the wall but 
makes it impossible for the 
frames, which are unaffected 
by atmospheric conditions, 
to twist, warp or swell. 
They are also fire, rot and PRESSED STEEL LAVATORY CUBICLES are becoming the standard 


vermin proof, and have no fitting in all modern structures owing to their lightness and the speed and ease with which they 
f; mouldings to collect can be erected. As all surfaces are smooth and free mouldings an excellent surface is provided so 
ancy ¥ 8 that they can be kept spotiessly clean with little effort. Altogether they are thoroughly durable 
dust, and most satisfactory in service. 


THOMPSON BEACON At aad L® 


BEACON WORKS : ee ee TON 


London Offic IMPERIAL USE KINGSWAY WC2 
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Standing by for action. 
On with the job. 
Ready for the next. 














So it goes on. . 






Coles’ Cranes play their 
part. So, too, do the Wire 
Ropes fitted to them which, 
when made from BRyanised 
Wire, provide the strongest 
possible defence against 
corrosion. 


BRITISH 


LIMITED 















We are indebted to Messrs. pam F. Coles Lid., of Derby, - the von ¢ this vate por p 
Permission to reproduce it 
MANUFACTURERS OF WIRE ROPES, WIRE AND HEMP CORDAGE 























STEEL FORGINGS 


ALL SIZES 








PROPELLER SHAFT, 19 inches diameter, over 80 feet long, with core trepanned from centre lying alongside. 





WALTER SOMERS LTD. 


SOMERS, HALESOWEN H A L E S Oo Ww E N HALESOWEN. 118s 
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Deep penetration was made 
into the interior 


of bullet-proof steel at maximum speeds and feeds with 
a Macrome-treated #4 in. twist drill, where previously, 
with ordinary untreated drills, either only low speeds and 
feeds were used, with frequent re-grindings, or else it was 
found impossible to drill this material. 















































EVERY DAY provides further evidence of the remarkable 
advantages of Macrome-brand tools and of small tools 
which have been Macrome-traated. 


MACROME 
Ihe loughest lols in the World 


MACROME LIMITED, ALCESTER, WARWICKSHIRE 


ALSO AT LONDON: GLASGOW : MANCHESTER: LEICESTER: LEEDS 
COVENTRY - BRISTOL - NEWCASTLE-ON-TYNE-: BIRMINGHAM 


260€ 
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means strenuous pioneering work, cutting through obstacles, 
Lnaaal difficulties and finally achieving success. . . . « - 
That’s how an engineering business is built up, by establishing 
the bridgehead from which continuous advances can be made . . 
- . . . and that is an epitome of the history of Weir’s. 
In BOILER FEEDING, FEEDHEATING, ELIMINATION OF 
CORROSION, HEAT EXCHANGING and CONDENSING they have 


been pioneers — bridgehead makers —and their products register 


the furthest advances which have been made in these territories. 


FEED PUMPS . FEED HEATERS « EVAPORATORS 
DE-AERATORS e AIR PUMPS e FEED REGULATORS, Etc. 

















G. & J. WEIR LTD, ENGINEERS, CATHCART, GLASGOW, 5S.4. 
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OO many users of transport still treat 

the nation’s wagons as warehouses 
instead of putting them back into traffic. 
How shocked they would be if they were 
accused of obstructing the war effort. 


** One wagon out of tens of thousands!” 
“It was only three days at our sidings.” 
But zm total, hundreds of wagons stand 
idle for thousands of days—a huge loss 
to our vital transport system in its colossal 


war tasks. Will you take steps now to 
see if you are an unwitting “‘ offender” ? 


THAN EVER BEFORE 


taeued e», the Mauiattstevy of Wer Treaaspeort 









r 


| best. Tackle them in your own 





way. But tackle them 
UICKER TURNROUND = ss 
ideas, improvise if needs 


be. Here’s a starting-off agenda : 


1. CLEAR LABELS AND DOCUMENTS. 

2. LABOUR SAVING DEVICES. 

3. WORK IN BLACK-OUT AND AT 
WEEK-ENDS. 

4. OPINIONS OF “MEN WHO DO 





THE WORK” 
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STEEL FORGINGS _ 


The repute in which Steel, Peech and Tozer forgings are held in general r, 
and railway engineering extends also to their marine forgings. These Sil 
comprise both hammer and press forgings, the latter up to an ingot COMPAMIES LTD 
weight of 65 tons. We specialise in forged shafts, cylinder liners, 
turbine rotors and discs, gear wheel rims and similar high duty forgings. 


STEEL, PEECH & TOZER - THE ICKLES - SHEFFIELD 


Branch of The United Steel Companies Limited 
Telegrams: “ Phoenix,’ Shefheld Telephone: Sheffield 41011 Rotherham 1090 











@ S.P.113 
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EQUIPMENT COVERING EVERY SIDE OF THE ELECTRICAL INDUSTRY 
from LARGE TURBO-ALTERNATORS TO LAMPS & FRACTIONAL HP. MOTORS 


The Metrovick Organisation is world-wide and includes engineering staffs 
and agents thoroughly well acquainted with the country in which they operate. 


Bickers WN. 


AF) Jt Vick ers — 


TRAFFORD PARK -» MANCHESTER 17. 
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NO VIBRATION 
LUBRICATION 
OR WEAR 





Cleaning, classifying and conveying year in, year owt 


without adjustment or lubrication of bearings. This is the 
service Silentbloc Flexible Bearings are giving in screen 
and conveyor hangers and connecting rods in every coal- 
field. They also absorb shock loads and vibration. Conse- 
quently, many a structural fracture is averted and the costly 
replacement of worn shafts and metal-lined bearings is 


eliminated. 


The simple, robust construction of Silentbloc Flexible 
Bearings ensures their consistent reliability. Should a 
bearing momentarily be overloaded, it takes up a new 
neutral position without rupture of the pre-loaded rubber 
insert—a feature exclusive to Silentbloc. 


Hard-worked, exposed to weather, running in water or grit, 
many a Silentbloc Flexible Bearing has given four years’ 
service and is good for still more. 


For your new design or next screen overhaul, our technical 
people may have some useful suggestions to offer. 


SILENTBLOC VICTORIA GARDENS = LON DON. W. i 
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PHASE-ANGLE CONTROL. when two systems with 
different voltages are tied together at some remote point by a trunk 
feeder it may be desirable to transfer energy between the bus-bars 
of the two stations in order to load the transmission lines in propor- 
tion to their capacities. Tappings on a Tie-Transformer between 
the two sets of bus-bars may not compensate for unequal reactance 
drops on the two systems. The addition of a B.E.T. Phase-Angle 
Booster ensures complete control, within prescribed limits, by com- 
pensating for the reactance of one system with respect to the other 
and so avoiding circulating currents. The Phase-Angle Booster is 
a tribute to B.E.T.’s technical resources. [Illustrated is one of the 
largest Phase-Angle Boosters ever manufactured in this country. It 
is of 3-phase, 50-cycle, 35,000kVA throughput at 22,000V. Suitable 
for giving a 20° phase shift. 


The British Eleetrie Transformer 


Company Limited 
In association with CROMPTON PARKINSON LIMITED 








THE ART OF KNOWING THE 


Whitecross knows the ropes. Over 70 years’ experience in the 
manufacture of specialised types of Rope Construction is built 
into each Whitecross Rope. 
And users know Whitecross Ropes as something dependable and 
special in efficient rope life. 


oe THE WHITECROSS COMPANY LIMITED % 3 | 
WARRINGTON (Established 1864) ENGLAND 


ROPES 





Tetephenes— Werragren 1509 (5 bac: Cotagrems —~ Whiteeeress, Werrengren. 
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THOS. FIRTH & JOHN BROWN LIMITEO 
SEE ILLUSTRATED ADVERTISEMENT ON PAGE 20, DEC. 10. 








Personal 
Message 











‘Senen One of your bogeys, if I may say so, 
Mr. Designer, is the verdict passed on some of the materials you want to 
incorporate in new highly-stressed designs — “ Unmachineable! ” 

Well, it is my job to machine the so-called unmachineable. And a 
Cutanit tool of the correct grade,’ correctly applied as to speed, feed, 
depth of cut and cutting angles, is the modern answer to the modern 
problem. I have spent years of practical study on just these very 
problems, and I gladly offer my experience to help you attain your ideal 
in using the material of your choice. 

1 So if your colleagues in the machine shop say 
the material you choose is unmachineable, 


send for me and I think I can guarantee to 
find you a Cutanit tool to do the job perfectly. 





BRAND CEMENTED CARBIDES, The Hardest & Strongest Cutting Tools for 100! uses. 


TRADE MARK 





Write Department *C’ Cutanit Development Service 
WILLIAM JESSOP & SONS LTD., Brightside Works, Sheffield or J. J. SAVILLE & CO. LTD., Triumph Steel Works, Sheffield. 
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COOLWALL’ MALVERN 


PHONE MALVERN I582 (4LINES) GRAMS 
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CHEADLE HEATH, STOCKPORT and ALDWYCH HOUSE, LONDON, W.C.2. 
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tigh Speed Steels 














DARWINS 


Ne) 1 a 
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46’ type of Molybdenum Tungsten J 


HIGH SPEED STEEL 


The original 4-6 type 
of molybdenum high 
speed steel, now 
universally accepted 
as the most efficient. 
We have the longest 
experience of this 
type of steel, its 
and 


treatment 
performance. 


DARWINS 





DARWINS LIMITED 
SUPAUSIR BEAD 














EXPORT DIVISION 


DARWINS TOLEDO OVERSEAS LIMITED . 


&: 


DARWINS 






The original cobalt- 
tungsten high speed 
steel, improved by 
intensive research. 
Adapted for heavy 
work on difficult 
materials and with 
extraordinary 


endurance. 


GD 


.-a" a 


rOLEDO STEEL 










DA RWINS “TOLEDO 














TOLEDO 


ANDREWS TOLEDO LIMITED 


WORhS, 





DARWINS 


114°) 


COBALT-TUNGSTEN 7 
HIGH SPEED STEEL A 





The highest grade of 
high speed steel 
containing very high 
percentages of alloy- 
Meets 


the requirements of 


ing elements. 





the heaviest produc- 
tion on modern 


machine tools. 


SHEFFIELD 











SHEFFIELD 


C.F. 12 
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SCRAP 


IRON AND 





STEEL 








The handling of scrap iron and 
steel is most economically accom- 
plished by the use of 


IGRANIC 


LIFTING MAGNETS 


Scrap iron and steel, so essential 
to the war effort is costly to 
handle owing to its irregular 
shapes and sizes. 

The only efficient way to handle 
large quantities of such material 
is by installing Igranic Lifting 
Magnets. The saving over the 
older method in labour and time 
will quickly pay for the magnet 
installation. 


MAY WE SEND YOU DETAILS? 





LONDON BEDFORD 
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BOATBUILDERS 
1943 


Two of many women workers inthe 
ship- and boat-building sections 
of the Thornycroft Organisation. 


It is amazing how women have 
adapted themselves to work in our 
factories and shipyards, successfully 
holding their own in many jobs, from 
the highly-skilled to the heaviest, 
previously thought to be the special 
province of man. More power to 


their elbows ! 


* 


]MORANNYCROR) 


JOHN |. THORNYCROFT & CO., 


LIMITED, LONDON, S.W.1I. 
2645 
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DRYSDALE 
SALVAGE FUMPS 


The illustration shows 
a Portable Petrol Engine 
Driven Self-priming 
Salvage Pump, capable 
of handling 700 tons 
per hour. 

& 


Send us your enquiries 

















For 70 years Drysdale 
Pumps have been assist- 
ing in the _ generally 
difficult job of salving 
ships. 


Whether Steam, Oil or 
Electrically Driven their 
reliability is a constant 
feature. 





GLASGOW 











U » 
3 ( 


Machine-work 


We cater for special requirements in forgings, flanges and gas-cut 
machine work in material up to 12 thick, either for repetition work or 

as individual items. 
We are known to a great number of engineers as an unusally adaptable 
organisation. When you are puzzled to find a source of supply-try us! 
We won’t take work on as an experiment at your expense; if we are not 
confident of the result we will say so. Getting to know us can lead to your 
saving a good deal of money-our telephone numbers are STOckport 3604-5-6 


OF STOCKPORT 


Bolton’s Superheater and Pipe Works, Limited. Telephone: Stockport 3604-5-6. 


SUPERHEATERS—ELEMENTS FOR ALL MAKES @ PIPEWORK @ DOWNTAKE EXPANSION COMPENSATORS 
VALVES AND TRAPS @ HEAT EXCHANGERS @ STAINLESS STEEL FABRICATED WORK @ ALL CLASSES 
















OF GENERAL MACHINE WORK dm 886 
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FILMS FOR INDUSTRY 





BLACKHEATH FILM UNIT. 
Subd-Standard Sound Film Producers, 











ORIGINAL MAKERS 
OF LAMP LOWERING 
& SUSPENSION GEAR 


. lapiil Exzogme Finny, Crovoon. 


Wer Office, Aputrelty, Air Ministry, 
Office ete 








Telephone: Uplands 4871-2. 


, ete., Lista, 


Post 
2374 





This machine applies a coating of oil 
or other compound to sheets and strip 
by means of felt-covered rolls. A 
differential speed for the rolls removes 
excess oil and the coating effect is 
therefore achieved with minimum con- 
sumption of oil. Rolls are adjustable 
for pressure and can easily be changed. 


WOLVERHAMPTON 


133 Hl Gn WAY (©) ©) ID) 


‘JOSHUA BIGWOOD ¢ SON LIMITED) 





B21 





THE LATEST 


“FLUIFEED” GIVES 
Very sensitive feed control. 
Infinite number of feeds. 
Automatic adjustment to section being cut. 
Increased life of saw blade. 
Quicker sawing. 


Patented Swivelling Vice. 
Covered bed slides. 
Centralised control. 


Vee-rope drive. 


Tecalemit lubrication. 
BUILT IN SEVERAL SIZES. 


Apply: 


Felling-on-Tyne. 


OTHER SPECIAL FEATURES. 


“FLUIFEED’ COLDSAW 


NOBLE & LUND LTD. 




















DEc. 31, 1943. 


ENGINEERING. 

















MINISTRY OF SUPPLY 









Gooa watch 
prevents misfortune 


Safety on the road depends on “keeping a good 
watch ”’—a constant watch ahead! Misfortune will 
overtake you sooner or later, maybe sooner, if you allow 
your attention to be diverted for one moment. 


Make the road of production safe and the volume of 
production sure, by attending to that little amount 
of simple routine inspection and maintenance of your 
electrical equipment. 





Munck keovaced PREVENT 
ISSUED BY THE DAE. IN COLLABORATION WITH BRITISH ELECTRICAL MANUFACTURERS 


This space is provided by 
THE ENGLISH ELECTRIC CO., LTD., STAFFORD. 




















GRAFTON 


STEAM & ELECTRIC 





























BUILT COMPLETELY IN OUR LINCOLN WORKS 


A GWYNNE SUCTION DREDGER 
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The CLYDE STRUCTURAL IRON CO., Ltd. 
Clydeside romworks, Scotstoun, Glasgow 
MANUFACTURERS OF 
Iron Steel Roofs, Buildings 

Workshops, &c. +5 Bie. ~. 


London Agents, GILLEsrrE & Co. Leadenhall 
Buildings, 1, Londewhail tose” E.C.3 7813 





MORRIS 


O]18 Soe 








WEIGHBRIDGES AND 
WEIGHING MACHINES 

New Designs at Competitive Prices 
E. & A. Ashworth, Ltd., 


Crown Works, Staincliffe Rd., DEWSBURY 




















For PUMPING & 
i. cote 


~.. "Or 


Sole Manufacturers : ST A \ D s 
Tee Sickert eetany UNRIVALLED 


SWARF 


Ferrous or non-ferrous can be remelted 
with considerably less waste by 


BRIQUETTING 


See articles Oct. 17, Nov. 7 and 28/41. 
The PRESIDENT PRESS 


is the secret. 
Wm. JOHNSON & SONS 
LEEDS), LTD., 1765 
ARMLEY, LEEDS, 12. 
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JAVELIN" 


E Lee. PRG 
ETCHING 


Up to fifteen parts etched simul- 





taneously from one master copy. 
Suitable for hard or soft metals. 


Does not affect fatigue resistance 
of the metal. 





Work is etched in finished state, 


no prior or after treatment 
required. 
Variable intensity of marking. 





Etcher is supplied with an 
This enables multiple 


The Multipie “Javelin ’’ 
adjustable T-slotted worktable. 
engraving to be carried out simultaneously on a variety 


Supplied for 50 or 60 cycle 
A.C. Special equipment available 


for D.C. 


of products such as small aero engine components, 
small tools, ball races, etc. “‘Javelin’’ etching is 
clean, rapid and economical and requires no special 
skill in operation. 


for marking small parts and tools 


TAYLOR- HOBSON 


(TRADE MARK) 
RESISTANCE ETCHERS 











ENGRAVING MACHINES 











JAVELIN ETCHERS 
LEICESTER & LONDON 


Pitchfords 


TAYLOR, TAYLOR & HOBSON LTD., 





THE MOTHERWELL BRIDGE ann ENGINEERING CO., LTD. 





HEAD OFFICE & WORKS 
oO MOTHERWELL 

Tel. Address: “ BRIDGE” MOTHERWELL 
Tel. Numbers: 40, 41, 42 


od 


oo 
O 


LONDON ADDRESS: oo 
OO 82, VICTORIA ST., S.W.1 o 
Tel. Address: MOBRICOLIM” SOWEST LONDON 


Tel. No.: 4183 Victoria 


oo 








BRIDGES. ROOFS. STEEL 
FRAME BUILDINGS. 

CRANE GIRDERS. CRANE 
GANTRIES. RIVETTED 
PIPES. KILNS AND TUBING. 
CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 
DOCK GATES. CAISSONS. 
OIL STORAGE TANKS. 








WATER TANKS. TROUGHING. 
HYDRAULIC PRESSED WAGON 
END. SLEEPERS. GUTTERS. 


BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
CO., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 
STORAGE TANKS. THESE 
ROOFS EFFECTIVELY STOP 





G.N, Railway, Irelané—Beyne Viaduct 








PRESENTATIVES ABROAD eGcyrr 
NEW ZEALAND Tus TRACTOR EVAPORATION LOSSES AND 
RUCKLAND DOWSEN & DOBSON, 10. SAE ELIMINATE FIRE HAZARD. 
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“PLAYING FAIR...” 


Industry, like the private citizen, must not get 
more than its due share if the community is to 
be fairly served. 


Already the success of Osram Fluorescent Tubes 
as an aid to maintaining output has been so great 
that the production programme of Tubes has been 
stretched to the limit. 


Therefore, for the present, only the most essential 
of “essential” industries can be supplied. 


But if, in the meanwhile, a lighting problem becomes 
urgent, the advice and service of G.E.C. lighting 
engineers will be readily given to provide a solution 
even if it means making the best use of wnat 


is available. 
. Siw woe. 6 re Tt 


TUBES 


1 &E.C. mooucr 








Adot. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 








Gaya’ 





ROPE PULLEYS, 
SHAFTING, PEDESTALS. 


S.S. STOTT LTD., 
Engineers, 
HASLINGDEN, : : OE 


BULL’S METAL & MELLOID Co. 


HEAD Orrick AND WORKS: Limited 
YOKER, GLASGOW. W.4. 
TeLuenams: “ MELLOID, sp 








and Plates,Fire-box 
— METALS. —Babbitt, Plastic, &c 


THOMAS HUNT & SONS, 
Albion Iron Works, 
Westbridge Road, Battersea, S.W.!! 
anes cone agen eat some 














Stop those air leahs and 
» ASBESTOS 
“floxo FURNACE 
CEMENT 


so reduce fuel consumption 


THOMAS & BISHOP LTD - 39 ARTHUR RD- LONDON-S-W-I9 














SHEET METAL ACCESSORIES 
to High Standards 
for the Aircraft and Electrical Trades. 
Intricate Metal Pressing & Wire Forms, 
General Machining, Capstans, Milling, 
Drilling, Assemblies, etc. 


OXY-ACETYLENE WELDING 


(Light or Heavy) 
by A.I.D. Approved Welder. Press 
Tools, Fixtures, &c. Experimental work 


FULLY A.I.D. APPROVED. 


METAL CRAFTS (London) LTD. 


315, HIGH ST., SUTTON, SURREY 
"Phone: ViGilant 7642/3. 

















WELDED STEEL PLATEWORK 
CHIMNEYS 

TANKS & CYLINDERS 
PRESSURE VESSELS 
CYCLONES 
BEDPLATES 











THAMES R° 











BARKING, ESSEX 


Telephone: RIPPLEWAY 3011-2 
































Telegrams : “‘ YALDNIF, WE8TCENT, LONDON.” 





TWIN-SCREW BUCKET LADDER HOPPER DREDGER “ LORD COCHRANE.” 





| DREDGING PLANT 


Up to the Largest 





Dimensions and Capabilities. 





Bow and Stern Well Centre and Side Ladder Bucket, 
Barge Loading and Hopper-Dredgers, Suction Dredgers, 
Cutter Dredgers, Trailing Dredgers, Reclamation 
Dredgers, Grab Dredgers, Hydraulic and Mechanical 
Agitators, Discharge Pipes and Pontoons, Hopper 
Barges, Sewage Steamers, Caissons, Tugs, Ferries, 
Paddle and Screw Steamers, Delivered Complete or 
Shipped in Sections. 





Spare Gear and Renewals Supplied 


to existing Plant. 


FERGUSON BROTHERS (Port Glasgow), LTD. 


u uare, Holborn, SHIPBUILDERS AND ENGINEERS, 
on Oice : 6, Bloomsbury Square, Holborn. W:l. NEWARK WORKS, PORT GLASGOW. 


On War Office and Admiralty Lists. 


Tele. Address: DREDGER, PORT GLASGOW. 








































! 
j 


















Semi-portal crank operated hori- 


zontal luffing jib crane. Working 
joad 3 tons, maximum radius 53 ft. 
6 in. 


6 in., span of rails 42 ft. 





Supplied to the Melbourne Harbour Trust, 
Victoria Dock, Melbourne, Australia. 


STOTHERT & PITT, L?™ 


BATH - - - - ENGLAND 


BATH 2277 Stothert, Bath 





Telephone No. : Telegrams : 


London Office : 38, VICTORIA STREET, S.W.1 


Telephone No. : ABBEY 1911 Telegrams: Stothert, Sowest, London 


2791 
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Bevels from 
your Shaper 


With a Matterson attachment most 
shapers can be made to generate 
perfect bevel gears and the handling 
of the tool calls for no speciai 
technical gr « on the part of 
the operator @ settings are 
arrived at by calculation from 
tables supplied. 

To be able to cut, on the spot and ar 
a moment's notice, vels to your 
own requirements with very little 
special tackle and on a machine which 
is idle most of its time is a very 
great advantage. May we send you 
particulars ? 


Delivery subject to what helps the war effor:, 


Principal Agents for Matterson Led., of Rochdale 


DOWDING & DOLL LTD, 
3, The Green S.W.19. 


2285 Matlicity 


























Revvo Patent Ball Bearing 
Swivel Castors 


are designed and made by 
specialists. There is no 
centre pin to bend or break 
and the whole unit is a 
sound engineering job. 
Our latest catalogue, giving 
details of a full range of 
types and sizes, will be 








gladly sent on request. 
The Revvo Castor Co., Ltd, s 2613 - othe Ewe 
Archdale Works, Blechynden Street, London, W.!!. PARK 4468. pn nae mong ~ 






























‘WELDED AND 
RIVETTED 
STEEL MAINS 


We are specialists in the manu- 
facture of all classes of Struc- 
tural Steelwork, Tanks for oil, 
water,etc., Gasholders and Gas- 
works, Plant, Boilers, etc. 


CLAYTON, SON & Co. Lp 
LEEDS. «. visce0.2%« 


1688 





"Grams: 
“Gas Leeds,’’ 











re rtp hws. ir 
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Clarke, Chapman 
Marine Auxiliaries 


effort. 


chdale 


ve) One of 3 Electrically-driven (Below Electric Worm-geared, 
Aft dagaten with 


, Silent-running emergency 
, endl Witing 3 tone ah OS . quently drome, Wasilla pat oF 
per minute. 3} tons at 50 feet per minute. 








PORTABLE GRAIN 


DISCHARGING MACHINERY 


These Mobile Grain Pneumatic Discharging plants of 40-tons 
per hour capacity, and the sets of Portable Conveyors, Pilers 
and Excavators were manufactured by us recently to the order 
of Ministry of Works and Planning for use at the numerous 
inland grain stores they have constructed. 


HENRY SIMON LTD. 


CHEADLE HEATH STOCKPORT | ‘inssaaniy ofbacsete es pee deance ae 


feet per minute. With built-in motor, and silent-running worm gearing. 








Smedley Brothers L” s==="" 


REVOLVING or 
STATIONARY PAN 
PERFORATED or 
SOLID BOTTOMS 
Over or Underdriven 


Mixers 


AND 


Edge Runner Grinding Mills |..." 


rmission of “The 


of all kinds for all purposes — Motor Ship.” 


to drive by Belt or 
\ ores CLARKE, CHAPMAN & Co. Ltd., | X 2st 


liaries 
TEMPORARY LONDON OFFICE : ted above,’ cogerhar 
a 


or t 
Petrol © elect, 
er 29, Castlebar Rd., Ealing, W.5 so eis + 


Hiectric Motor. Phone : Perivale 2254/5. Grams : Cyclops, Phone, London tig hePman 
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PRESSING 
SPECIALISTS 


steal, Stainless Steel and in 
Aluminium Alloys-also in the 
aiss@mMbiy of such pressings and 
In sheet-meta! fabricating 


\ Mi 
Te 
) 

ob ] 
\ Lo 7 
/ 
‘ ee 


FISHER €& LUDLOW LTD. 


ded, C AAC 
Rea Street olTmsssiale Lal-1tane 


LONGO/ 


CI lalombiiilellite. 


Estab b thed [852 


TEIQG! IJQUGI'. W.C.2 
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Evaporating and Distilling Plant 


Caird & Rayner, Ltd. 
supplied to Queen Mary 
Queen Elizabeth 
Mauretania 


777, Commercial Road, 
LONDON, E.14. 


Phone : East 3216 (2 lines). Grams : Vaporise. 


see ee aa, 
ae - MECHANICAL BRAKES 
Pe ee ee ee ee 


A.C. and D.C, 
PROTECTED. DRIP-PROOF 
WATERTIGHT or FLASHTIGHT 
MAGNETS. _—SELF- ADJUSTING 
SHOES. FERODO LINED. om 


ELLISTON, EVANS 6 JACKSON 


LONDON AND. BRIDGWATER. 


SALTER 


Springs, Roller Bearings, Weighing Machines, Iron- 
mongery, Spring Balances, Gauges, Testing Machines, 
Iron Castings, Automatic Machines. 


GEO. SALTER & CO. LTD., WEST BROMWICH 











AC RE ARN lm 
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SHOP HEATING 


To Factories Act Requirements “~ « 


SaMERy 


Musgrave Stoves are built for economy. Economy in fuel, 
economy in attention and economy through efficiency. They 
will keep your shop warm all over at a trifling cost, pre- 
venting loss of time and low output on the part of workmen. 
Easily installed. Order immediately for early delivery. 





Write for catalogue $.5 or "Phone our nearest branch for personal interview and advice 


Musgrave 


AND COMPANY LIMITED. 


ASTOR HOUSE, ALDWYCH, LONDON, WC.2. 
BELFAST: GLASGOW: MANCHESTER- BRISTOL: CARDIFF 





: 7001 
Seuth Africat THE DRYDEN ENGINEERING CO.LTD., Box 815, JOHANNESBURG. 
S. Americas: DIXON & MIDDLEDITCH, Soc. Con., Calle Sarmiento 470, BUENOS AIRES. 
Jamaice : Mr. D AITKEN, 124, Tower Street, Coronation Building, KINGSTON. 
Kenya Coleny : EAST AFRICAN INDUSTRIAL EQUIPMENT CO. LTD., P.O. Box 51. KISUMU. 




















R WHITE & SONS 


WIDNES LANCS 








Giiccent. Economical 


“fe Woon Bay 


~ ROBUST CONSTRUCTION 

The“ David"’ Air Compressor is fitted with 
Ball Main Journal Bearings, caged disc valves and 
controlled splash lubrication. 

Automatic unloaders with quick adjustments are 
available for all models. he model illustrated, 
size 3 in, by 3 in., is air cooled and gives a 
displacement of 98 cubic feet per minute at 800 
r.p.m. Fully tested for efficiency and guaranteed 
for 12 months. 


We make Compressors for every purpose. 


WILLIAMS & JAMES 


ENGINEERS$- GLOUCESTER + ENGLAND 





LEAPLET No 31. 
GIVES FULLEST DETAILS 


















































BRADY. 


ROLLER SHUTTERS IN WOOD OR STEEL 
LIFTS—HAND OR POWER OPERATED 
SLIDING PARTITIONS 
COLLAPSIBLE STEEL GATES 
STEEL AND ARMOURED FIREPROOF DOORS 


We shall be pleased to quote 
for your special requirements 











G. BRADY & CO. LTD. ANCOATS, MANCHESTER 4. ENGLAND 
Tel. COLtyhurst 27978, And at London, Birmingham & Montreal, Canada. 
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MACHINE CUT GEARS 


exe 


CHANGE WHEELS AND 
STANDS. 
All 14 dp. te 4 dp. 
pA -- hyy ' e 
Very Lew Prices. Ask for Lists 
SPUR GEARS 
Standard patterns for all sizes, oval or + section 
arm. To 9ft. diameter. 


BEVELS. To 9ft. Dia. 





By THOMAS GREENWOOD, 3/9. 


General made to Customers’ 
Boring, Turning 


Machine 
Patterns. Low Prices for 





Springs & Spring Washers 


FOR ENGINEERING PURPOSES 
Manufactured by 


JOHN TONKS 
& CO. LTD. 
CENTRAL SPRING WORKS 


Furnace Hill, 
SHEFFIELD, 3. 
2704 


Lg 
TONKS. 














Telephone: 
24679 SHEFFIELD. 






















“BOSS WHITE” 
COMPOUND. 
For all screwed pipe 
joints. 


British Steam 


ws M4 Specialties ] 


Leicester. 
McLAREN-RICARDO 
DIESEL ENGINES 
20 to 220 B.H.P. 


J. & H. McLAREN, LTD., 
Midland Engine Works, LEEDS [0 














m=/MMEDIATE DELIVERY I= 


ROLLER BOXES 


FOR CAPSTAN AND AUTOMATIC LATHES 
Sole Distributors: Please send for details. 
THOS. P. HEADLAND LTD., 
164/8, Westminster Bridge Rd., London, S.E.! 


Phone : Grams : 
WATerloo 5353 TEEPAITCH, LAMB, LONDON, 














PRINCESS ST., L Phone : 961 


PATTERNS 


Accuracy & Punctuality Guaranteed 


The Luton Engineering Pattern Co., 
Fron R 








BUDENBERG RECORDERS 


PRESSURE, DRAUGHT, TEMPERATURE & SPEED 


fly y;. 


i i/| U 
Mia! 
| di 


i) 


Tam 
H) I; Mi, Mp "y We 
TED 
Nitin 





lig 
ings, 
t 
i 
1: 


; My : 

3 

Sonam | 
“Gy VG 


THE « DUNHAM” RECORDER 


SURFACE OR FLUSH MOUNTING 
PRESSURES FROM I IN. WATER 
TO 6 TONS PER SQ. IN. 


BUDENBERG GAUGE CO. LTD. 


BROADHEATH 


NEAR MANCHESTER 


_ ALL INDUSTRIAL 

















JER 
EXP! 


NS 


MANLOVES 


CENTR 
O! 


' 


ae 


HARDENIN 
OR PLATING 


TELEGRAMS 
“ MANLOVES. NOTTM.” 
* MANLOVES, PARL, 
LONDON.” 


IFUGAL 


L SEPARATORS 


VE ie 





MAM Tony E norma 
TINGHAM 75127 

& co. Lines) 

ENCINEERS . ws ’ 


TD, 
+ a ASSET SE... MOT TINGHAM WHITEWALL 5931-2. 










ROBE Y tio. 


for RELIABILITY 


ROBEY & CO. LTD. LINCOLN 












BURNERS FOR 
PURPOSES. 


MANCHESTER FURNACES 1934)Ltd. 
Globe Works 2880 
ASHTON NEW ROAD, MANCHESTER, |. 


Oil Storage Tanks 
SCOTSTOUN IRONWORKS, GLASGOW 
LONDON OFFICE: 

10, Princes Street,Westminster,S.W.1 


See [lustrated Advertisement appearing 
Dec. 10, page 47. 


BRIGHT STEEL 
ROUNDS, SQUARES, HEXAGONALS, 
AND SECTIONS 


HALESOWEN STEEL CO. 


” 64, VICTORIA STREET, 
LONDON. S.W.; 


FURNACES AND 





6418 





FLATS 


Ne. BIRMINGHAM _ 















AMSLER 
TESTING MACHINES 


Send for catalogues to British Agents :— 


T. ©. HOWDEN & CO., 


5 & 7, Fleet Street, Birmingham 


CRAVEN 


electric cranes 

Craven Br « Die . ae 

H. PUMPS and Y 
AIR COMPRESSORS 

THE HAMWORTHY ENGINEERING OO. Ltd. 


Works : Pootz, Dorset. 
Phone : Poole 735 (P.B.X.) "Grams : Inventions Peele. 




















MEERLOO SPECIALLY HARDENED 
STEEL STAMPS... 











No. 3 41683/39 





LARGE PRODUCTION 
QUICK DELIVERIES 


JOHN MEERLOO & SONS -. 
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—REGISTERED— —PATENTED— 


“TEXROPE” V-DRIVE 


~ 
AAA 


: ue ‘Aw 
| \\ a 
oe moran i Hide ‘ 


450 H.P. “ TEXROPE” DRIVE 
@ MANUFACTURED AND SUPPLIED BY @ 


& CO. 
reANK WIGGLESWORTH ‘cc. 


fe-we-cs SHIPLEY, YORKS.  «cisca Shiney” 


Brench Offices: London, Manchester, Glasgow, Birmingham, Newcastle-on-Tyne, and Abroad. 


HOWRAH | 


Di RIDGE, 
ALCUITA 


~~ = ‘ 
5 pe ns Revo . 
1g Be ~ , 
Rte Da : 


THE CLEVELAND 


BRIDGE & ge EERING C7 i> 


DARLING IN ENGLAND 


The G.H. 
for all kindo of 
CONTROL GEAR 








DEWHURST & PARTNER LTD 


INVERNESS WORKS - HOUNSLOW - MIDDLESEX 





TYPICAL 


HOLDEN & BROOKE 
MANUFACTURES 


Oil Quenching Plant comprising Tank, Strainer, Oil Circulating Pump sand 
Oil Cooler. 


HOLDEN & BROOKE, LTD., MANCHESTER, 12. 
66, VICTORIA STREET, LONDON, S.W.! 
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YOU SIMPLY CANNOT DO WITHOUT HAND LIFTING TACKLE—SO 
WE SPECIALIZE IN IT 


YOUNGS uirtine appuiances) Ltn. 


RYLAND STREET WORKS, 
BIRMINGHAM. 


Telegrams : OLDENS, BIRMINGHAM. Telephone : EDGBASTON 2301. 

















-HYDRAULIC LIFTING JACKS.... 
OF VARIOUS TYPES 


> 







MANUFACTURERS of . 

CHAIN AND ROPE PULLEY BLOCKS - CRAB WINCHES - CRANES - 
HOISTS - SCREW AND HYDRAULIC JACKS - OVERHEAD TRAVELLERS 
ALSO HAND AND MOTOR DRIVEN HYDRAULIC PRESSES AND _ FORCERS 
JIM CROWS - PUNCHINGBEARS - GENERAL CONTRACTORS* TOOLS, &c. 


. DIVING APPARATUS] ENGRAVING. “ty. Se 


and all other NAME AND INSTRUCTION PLATES, of every ty 
SUBMARINE APPLIANCES. || PATTERNS, SCALES. Bars, PUNCHES py 


SMOKE HELMETS VAN DER VELDE Ltd. oe eek: 
for Ships, Oil Tankers, etc. PILGRIM ST., NEWCASTLE-ON-TYNE Loughb« 
GAS MASKS. DUSTITE MASKS. 
FIRST AID and all other 
Tolegrame: “*SIEBE, Laue. LONDON.” 4219 Telepho:¢ No. WATERLOO ¢o7t (ttine)'| WILLIAM GEIPEL Lro. VULEAN WORKS BERMONDSEY STREET rt 
ft peer} eee io Att Renee cope! a en 





























WRITE FOR LIST No. 19/61 2750 






























SELF-CONTAINED OXYGEN 
SIEBE, GORMAN & CO., LTD. Ss TEAM TRA P 


BREATHING APPARATUS. 
“‘ Neptune” Works & 187, Westminster Bridge Road, London, S.E.1 





To Board of Trade requirements. ; 
SAFETY AND PROTECTIVE DEVICES. 
oe 














i engine illustrated is a high speed Diesel 
ideally suitable for mobile work in excavators 
and contractors’ plant generally. 











It is built in multi-cylinder units from | to 6, 
developing 12 to 120 bhp, and enjoys a 
splendid reputation as auxiliary unit for ships” 
pumping, lighting, and compressor work 

















Cro a =e have an establis ee 





absolute reliability —75 ye — s pioneers of 
the | on ry’ ntee of ae mt and economical 
operation 


CROSSLEY 


VOC Sa AO | icow DIESET ENGINES 


| || and Gas Engines-3 to 3000 B.H.P. 
Eli G ‘\i}| CROSSLEY BROTHERS LID ymin MANCHESTER 














n hee CLE Britain > Pe, 








Rotary Kilns, Coolers, Dryers and 
complete plants for Calcining 
Drying, Crushing, Grinding, 

Screening, Separation, Storage, 
sic cer amd Mechanical Handling. 


cining Special 









ESTABLISHED 1892 


ERNEST NEWELL®C° L™®? MISTERTON, DONCASTER 


\ 3 a 

















a | 


-— ; == 
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| 
HENDERSON ee ee. 
CABLEWAYS : £ 3 et Sa = : é —- aa 


provide rapid and economical bs es, Pay —— sl og so me = 

transport under the most |Eieaae a OY Sy file : Pe ae Seat 5 Se 
exacting conditions. tt ty } eae: - ' ‘ Bes 

i i" 7 ee , ie Ae 


* 

The illustration shows a 4-ton Electric Travelling ete fais oe i ee 

Aerial Cableway hoisting and transporting skip . 

of phosphate and delivering to hopper for 
loading wagons. 


JOHN M. HENDERSON & CO. LTD. 
KING’S WORKS, 
ABERDEEN. 


Address Telegrams : 
12, ee ey Street, * Cranes, 
Strand, W.C.2. A-erdeen.”’ 














DAWSON & DOWNIE’S | Pues 
FOR ALL DUTIES 


HYDRAULIC PUMPS MOTOR DRIVEN MARINE PUMPS 
STEAM OR MOTOR DRIVE HYDRAULIC PUMP TO SUIT ALL DUTIES 


_ OIL PUMPS _ 
FOR LAND INSTALLATIONS 
AND MARINE DUTIES 


DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 


COMPLETE OIL REFINERY 
PUMPS 


TELEGRAMS : PUMPS, CLYDEBANK 
TELEPHONE : 92-93 CLYDEBANK 


DAWSON & DOWNIE L™ .- - ELGIN WORKS, CLYDEBANK .,,, 











PLATE and BAR FURNACES 
SHI PYA RDS 





F orce | ee 


FIRED BY COAL DIRECT, 
PRODUCER GAS, TOWN’S 
GAS, OR OIL. 


Clean Gas Producer Plants 
using Anthracite Coke or 
Bituminous Fuel 


Also Manufacturers of Crude Gas 

Producers, Gas Tubing, Kilns and 

Driers, and Bulk Storage Tanks of all 
sizes. 





2 PRODUCER GAS FIRED PLATE AND ANGLE BAR PURNACES AT A LEADING SHIPYARD 


CONSULT THE 


DOWSON & MASON GAS PLANT COMPANY LTD. 


ALMA WORKS LEVENSHULME MANCHESTER 
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Bilver Fleece 


STEEL 
WOOL 


SUPPLIES 


are still 


AVAILABLE 


ESSENTIAL 
PURPOSES 


— F << 
JOSEPH STEPHENSON 


& CO. (London), LTD., 
65 Seuth Molton St., London, W.!. 

















ROYLES 


IRLAM, Near MANCHESTER. 


Twin and Single Strainers, 
Steam Traps, Reducing 


















of all types, in Cast Iron, Cast 
or Forged Steel, Nickel Chrome 
a t- 


Any size and weight up to 15 
tons, in Cast Iron or Cast Steel. 


Rose. Downs 


x Thompson 
Limited 
HULLe LONDON 


MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS. 











LINWOOD, 


TheREIDGEARCO. 


near PAISLEY. 
2890 





f 


= 
 _ 
Y))) _ 

1H] | | 

Hi | i } 




















BBARD [i ———erea 
: Sl Yr i 


| Two motor electric, full circle | 
| dewing, duty Senses 2R.raties : 





No. 














for 


HIGH PRESSURES 


and 


SPECIAL GASES 


SEAGERS L"”- 








DARTFORD. *™ 











C 


HAINs 


tag 





| 


LARMUTH & BULMER LTD. 
SALFORD, LANCS. 


2873 


Ganthfos Papp, 


CAARME'S CRANK 6 PORE Cl Le 
wIM COLra 














HENRY LINDSAY LTD, BRADFORD 








ABBOTT & CO 


“BOILERS” 


VARK NOTTS 


See displayed Advertisement, Page 36, Dec. 24 





Cechicstepats TO 
GRINDS, CUTS, SAWS, POLISHES 
MANY TOOL ROOM 





AND OTHER USES 3 
Send for interesting Leaflet N 22 , 

















(Newark) LTD. | 












eieetens 
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The Highest Quality Castings 
at Economical Prices. 


We maintain a standard which gives you the 
satisfaction of long service and which has gained 
for us a sound reputation. An enquiry will bring 
quotations for your particular requirements. 









We are manufacturers of :— 

ENGINE and BOILER FITTINGS. 
ANTI-FRICTION METALS. 
All classes of Non-Ferrous Ingots, 
India Rubber and Asbestos Goods. 





BRASS AND IRONFOUNDERS, 
MILL AND COLLIERY FURNISHERS. 


PEGLER & LOUDEN LTD., 


54-60, Brown St., GLASGOW, C.z2. 
*Phone : 3241 Central. Tele: Gunmetal. 

















if you want TIPS and TOOLS to save time and labour then 
you cannot do better than use KENNAMETAL for cutting steel 
in the toughened state, or GALEX for cutting cast iron and 
certain non-ferrous materials. Send all orders to Dept. K. 


GEORGE H. ALEXANDER 


MACHINERY LTD. 72 “2°: coo? ~BIRMINGHAM, 4] 











RANGES 
FAH. 


-1507+150° 
-1007+ 200° 
‘307320° 
2007500° 





RANGES 
CENT. 


-1007/4+-60° 
-807+80° 

07160° 
1007/260° 











i: 
(“ACCURATE”) 


ARIC = 





COMPENSATED THERMOMETER 
(FLUID-EXPANSION TYPE) 


- PAT. NO. 550694 











THE ACCURATE RECORDING 
INSTRUMENT CO. 


GARTH ROAD e LOWER MORDEN . SURREY 
TELEPHONE : DERWENT 22! 1-2-3. 2346 











THE BIBBY PATENT COUPLING 


BIBBY COUPLINGS PROVIDE THE BEST 
RUNNING CONDITIONS FOR EVERY 
CLASS OF DRIVE 


OVER 100,000,000 H.P. FITTED 





Apply to the makers for particulars 


THE WELLMAN BIBBY Co. Ltd., Victoria Station House, 
London, S.W.1 2668 








ALLBRIT PLANIMETERS 


MEASUREMENT OF AREAS 
EVALUATION OF RECORDING CHARTS 
INDICATOR DIAGRAMS, ETC. 

















Three patterns :—FIXED INDEX— 
SLIDING BAR—RADIAL 
Prices upon application 


STANLEY 












REO TRAGE MARK 


HEAD OFFICE : 
NEW ELTHAM, LONDON, S.E.9 


"Phone : 
ELTham 3836 


























44 


SUPPLEMENT page XX 


ENGINEERING. 


DEc. 31, 1943. 





Classified Advertisements continued from page 3 





PARTNERSHIPS. 





° ™ : “ 
onsulting Engineer requires 
/) PARTNERS, experienced with REF RIGER- 
ATORS, or PUMPS or MARINE TURBINE 
MACHINERY or AEROPLANE ARRESTERS to 
assist in commercial designing and commercial 
developing. A new discov has been made that 
will greatly improve the above.-Write fully to 
PARTNER, Box P 343, Offices of ENGINEERJNG. 








PUBLIC APPOINTMENTS. 


7 

eneral Works Manager 
REQUIRED for firm of Constructional 
Engineers in West of Scotland. Applicants must 
have wide experience of modern production methods. 

Salary £1500 to £2000 according to experience. 
Write, stating education and ex mee to 
STEWART SON ER & NICOL, Solicitors, 
116, West Regent Street, Glasgow, C.2. P 338 


Production Manager Required 
by SHEFFIELD ENGINEERING FIRM. 
All round training in Producti Engineeri 
er experienced in manufacture 0! 
Carbide Tips and Tools. Ability to contro} labour 
and obtain best results from hanical equip t 
producing repetition and special work in the form 
of small components. Salary about £650 p.a. 

licati in writing (no interviews), stating 














NORTH GLOUCESTERSHIRE TECHNICAL 
COLLEGE, CHELTENHAM. 


Principal: ERNEST IVAMY, M.A(Oxon.), 
R.F.Hist.3. 


pplications are invited for 

the POST of LECTURER in the ENGIN- 

EERING DEPAR ENT. Candidates should have 

a degree or equi nt professional qualifications 
and industrial experience is desirable. 

The salary will be in accordance with the Burnham 
Graduate Scale, and in determining the commencing 
salary allowance will be made for industrial or teach- 
ing experience. 

urther particulars and a) forms may be 
obtained from THE REGISTRAR, THE TECH- 
NICAL COLLEGE, CHELTENHAM. P 356 


CITY OF OXFORD EDUCATION COMMITTEE. 





SCHOOLS OF TECHNOLOGY, ART AND 
COMMERCE: OXFORD. 


ENGINE ERING DEPARTMENT. 


A plications are invited for 
A the PERMANENT POST of 

HEAD OF THE DEPARTMENT 
from candidates possessing a University degree and 
teaching and industrial experience. The 
scale is £450, rising by annual increments of £25 to 
£600 per annum, together with appropriate war 
allowance 
Forms of application and further jculars may 
be obtained from the CHIEF EDUCATION 
OFFICER, City Education Office, 77, George Street, 
Oxford, to whom completed forms must be returned 
not later than 19th JANUARY, 1944. P 355 














(‘xecutive Engineers Required 

4 for the SIERRA LEONE GOVERNMENT | 
PUBLIC WORKS DEPARTMENT for one tour | 
of 12 to 24 months in the first instance. Salary in | 
seale £600 x £30—£840 x £40—£1,000 @ year. | 
Initial salary, according to age, qualifications and | 
experience. Free passages and quarters. Candi- 
dates must be fully qualified Civil Engineers, com- 
petent to undertake the design and supervision of 
the construction of buildings, bridges and other 
engineering structures. Good ex nee on actual 
construction work and control of labour is essential. | 
Applicants should write to the MINISTRY OF | 
LABOUR AND NATIONAL SERVICE, CENTAL 
tg aay REGISTER, ADVERTIS- 
NG SE N, ALEXANDRA HOUSE, KINGS- 
WAY, LONDON, W.C.2, for the forms. 
The reference number E.774A must be quoted. P 354 


See also Page 3 


| 














} 
APPOINTMENTS OPEN. 
| 


An Engineering Company 
+ engaged in Designing and Constructing for | 
Work in connection with Electricity Generating 
Stations and Industrial Plants, REQUIRES the 
SERVICES of a FIRST-CLASS MECHANICAL 
ENGINEER, aged 35-45, for a SENIOR EXE- 
CUTIVE POSITION. Applicants should have wide 
experience in the design of Steam Raising Plants | 
with Associated Equipment, including alternative | 
methods of firing. Applicants should also have | 
practical experience of plant commissioning and 
operation, and should be capable of controlling all 
such activities as technical reports, drawing office 
work and erection. The position is a permanent | 
one with good peace time prospects and will carry 
with it a salary of not less than £1500 per annum.— 
my are asked to give full details of their 
technica) education and experience to BOX P 350, 
Offices of ENGINEERING. 


= . : 
A® Engineering Company 

engaged Tn Designing and Contracting for 
Work in connection with Electricity Generating 
Stations, Industrial Plants, etc.. REQUIRES the 
SERVICES of a FIRST-CLASS CIVIL ENGINEER, 
aged 35-45, for a SENIOR EXECUTIVE POSI- 
TION. Applicants should have a wide experience 
of the heavy Civil Engineering Work generally 
encountered in the above scope with particular | 
reference to heavy foundation work, steel and re- 
inforced concrete structures, retaining, walls, etc. 
The position is a permanent one with good peace 
time prospects and will carry with it a salary of 
not less than £1500 per annum.—Applicants are 
asked to give full details of their technical education 
and experience to BOX P351, Offices of ENGINEERING 








" ° . 
An Engineering Company 
A engaged in the Design and Contract Work 
in connection with Electricity Generating Stations, 
[Industrial Plants, ete.,. REQUIRES the SERVICES 
of a FIRST-CLASS ELECTRICAL ENGINEER, 
aged 35-45, for a SENIOR EXECUTIVE POSI- 
TION. Applicants should have wide experience in | 
the theory and design of the high and low tension | 
A.C. system networks generally encountered in the 
scope of the above. Applicants should be capable 
of producing schemes for auxiliary networks supply- 
ing all types of auxiliaries throughout large power | 
stations and be capable of determining the required 
rating for all classes of switchgear, busbars, etc., 
and knowledge of protective systems, instrument 
installations will be an advantage. The position | 
is a permanent one with good peace time prospects 
and will carry with it a salary of not less than £1000 | 
per annum.—-Applicants are asked to give full | 
details of their technical education and experience | 
to BOX P 352, Offices of ENGINEERING. | 


App 
date of birth, full details of qualifications and ex- 
perience (including a list in chronological order of 
ts held) and quoting reference No. O. 275 should 
addressed to THE MINISTRY OF LABOUR 
AND NATIONAL SERVICE, APPOINTMENTS 
OFFICE, THE WHITE BUILDING, FITZALON 
SQUARE, SHEFFIELD. P 353 








Eagineer with sound practical 
ex required to aasist in the prepara- 
tion of Instruction Manuals. Work of National 
Importance. Good remuneration and position with 

pects.—Full details Box P 345, Oifices of 
ENGINEERING. 





APPOINTMENT FILLED. 





NORTH OF SCOTLAND HYDBO-ELECTRIC 
BOARD. 


The post of Seéretary has 


now n filled and a further announcement 
will be made in due course. P 347 








SITUATIONS WANTED. 





E ngineering Sales Manager 
_4 (56), with e ex nee of Selling, 
Organisation and Publicity, FREE SHORTLY. 
Specialised knowledge of ventilation. —BOX P 358, 
Offices of ENGINEERING. 

elti 





N Shop Foreman (30), 
DESIRES ag pty ta 
7 years sample passer. Ac n Hearth an 
Baxic Me yee Technical qualifications. 
—Address P 357, Offices of ENGINEERING. 





See also Page 3 











DIES 


URGENT HOME 


EL ENGINES 


ey DY 
CAIESS 


ORDERS ‘MUST 


TAKE FIRST PLACE 
IN WAR TIME. 


GLENIFFER ENGINES, Ltd., ANNIESLAND, GLASGOW, w.3 
Telegrams: “ Glengine, Glasgow.” 


1706 








WANTED. 


anted Steam Travelling 


CRANE, 7-10 tons capacity 4 ft A 
gauge, Price and full particulars to Box P337, 
Offices of ENOINBERING. 


See also Page 3 














PATENTS. 


I is desired to secure the full 
commercial dev mt in the United King- 
dom of BRITISH PATENTS Nos. 476442, 476421 
and 507064, which relate to “ Liquid Refiners and 
Method for Refining Liquids,” either by way of the 
at of licences or otherwise on terms acceptable 

of “ibe + 2 should t 
8 a 0 

rEVEND LANG ER, PARRY & ROLLENBON 
5 to 9, Quality Court, London, W.C.2. P 346 

See also Page 3. 














(jeneral ‘Manager leading 
concern in India, marketing aeronautical 
and general engineering supplies, is expected in 
England in January. Manufacturers interested in 
nings in this market write Box P 349, Offices 
ENGINEERING. : 


Agent Req uires Agencies 


20 years, West of 
England, Blectricity, Water, Gas 
De Works. Late 
, ould consider Staff 


Offices of ENGINEERING. 
See alee Page 3 ' 











ment.— Box P 








BUSINESS FOR SALE. 
BUILDING CONTRACTORS, 


Qring to death of Managing 

a. old-established provincial 
Company would CONSIDER SALE OF UNDER- 
TAKING AND PLANT. Certified Accounts avail- 
able showing extremely satisfactor ee 4 
particulars apply CHIPCHASE, WOOD, JACOBS 
AND CO., Chartered Accountants, 74, Newman Street, 
Lendon, W.1. P 341 




















{by 4 in. 
| Catches. To Clear 15s. 6d. each. 








| LIMITED, 





FLEXIBLE “JTEEL- 


design of the springs and the grooves. 


Cooper Street, HANLEY 





LONDON OFFICE : 329, HIGH HOLBORN, 


The ‘‘Steel-Shaw” Flexible Coupling accommodates instantly all errors 
in alignment, absorbing shocks and stresses, — 
at the same time allowing free end-float under load. 


out vibrations and 
he reason lies in the 
Herein resides its outstanding merit 


Patent Number 346641 (Patented in Foreign Countries) 


STEELE & COWLISHAW LTD., 


re (Dept. No. 17), 
STOKE-ON-TRENT. 


| wide ; 


FOR SALE. 





rmy Surplus Heavy Metal 
A 


TOOL CASES, } in. Plate, 15 in. by 10 in. 
Hing d Lid. Carrying Strap. Safety 
JOHN STREAM, 
300, KINGSTON ROAD, LONDON, 
8.W. 20. P 344 





'THO* W. WARD LIMITED. 


PRESS AND SHEET “METAL WORKING 
MACHINERY 


IMMEDIATE DISPOSAL. 

TWO TAYLOR & CHALLEN FRICTION SCREW 
PRESSES. One No. 660 and one No. 724. 

RHODES DOUBLE CRANK OPEN FRONTED 
PO RESS, about 60 tons jure. 

NEW 6 ft. and 8 ft. by } in. MOTOR-DRIVEN 
GUILLOTINE SHEARS. 

10 ft. by 18G. UNDERCRANK GUILLOTINE 
SHEA 

COMSHRANE RAILWAY 24 in. MOTOR-DRIVEN 

OLD SAWING MACHINE. 
12 in. ROLLING MILL, arranged for belt-drive. 
44 in., 2} in., and } in. REELING MACHINES. 
RY SWAGING MACHINE, approximately 


dealers under Licence No. 
= a from the Ministry of Supply. 
ew ns . with a view to purchase, 
surplus PRESS and SHEET METAL WORKING 
MACHINERY. 
“ Albion ” ‘Catalogue. 
"Grams, Forward, Sheffield ; ‘Phone 26311 (15 lines). 
ALBION WORKS, SHEFFIELD. 


Ses also Page 3 


151 











MACHINERY FOR SALE. 





Fa Sale 


30 in. by 72 in. twin cylinder WINDING ENGINE 

, with conical drum 16 ft. 3 in. diameter 
at sides, 17 ft. 1 in. diameter at centre, 5 ft. 4 in. 
double post brakes; having Cornish drop 
valves, Dagleish trip gear, Mellings steam reverser 
and steam -brake, Worsley Mesnes slow banker, 
Thornemill & Warham overwinder. Full = 
ticulars and price on application.—Box P 339, 








W.C.1. TELEPHONE: HOLBORN 6023. 





Offices of ENGINEERING. 
See also Page 3. 











MISCELLANEOUS. 





inter Painting .... . 
Don’t let your steel chimneys rust away. 
re hot without loss of production 

Fit 30 in. diameter 


22 

nged going for £24, C/F. 
ks), LTD., 7, Great Castle Street, W.1. 
m 1072. P 342 





See also Page 3 
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irate manufacture from steel ensures 
: t life, reliability, smooth running and 
tre ength with low weight. 


The Renold and Coventry Chain Company Limited 
Manchester England 





TAYLOR & CHALLEN 


HEAVY DUTY PRESSES 


The machine illustrated exerts a pres- 
sure of 500 tons, and has a stroke 
of 12 inches. It weighs 30 tons. 

The crankshaft is supported in main 
bearings close to the connecting rod ; 
the slide guides are long, and the 
frame is a solid steel casting com- 
pressed by shrunk-in bars ;—features 
which ensure accurate coining and 
sizing in addition to heavy shearing 
and forming operations. 


TAYLOR & CHALLEN LIMITED, 
——DERWENT WORKS 


BIRMINGHAM, 19. 


London Office : St. Stephen’s House, Victoria Embankment, S.W.|. 





Telegrams :‘* Taychal, Parl, London.” Telephone : London, Whitehall 3513 
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Makers of all kinds of 
Hydraulic Plant 


Steam and Motor Driven 


Air & Gas Compressors 









Vertical, Two Crank, Single-stage. Gas Compressors, 
3,333 cubic ft. per min., to 20 lbs. per sq. inch., 
R.P.M. 300, made for Dundee Corporation Gas Dept. 










One of a set of six 
Motor Driven, Horizon- 
tal, Three Throw, Single 
Acting, HydraulicPumps. 
Made for Port of 


London Authority 


alert Fladgart Barclay i 


MPA ITS LEY 





























ROLLER BEARINGS 


SAVE 
WEAR & TEAR 


AND 


REDUCE FRICTION 














WRITE FORNEW.... 

GENERAL CATALOGUE GC:/0/ 

AND BEARING EQUIVALENT 

BOOKLET C-/340. 
PN 


CB) 













5 WORKS : 
hh) SR ee ee ee N 


BA 


POLLARD BEARINGS 
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DAV Y- UNITED 








STEEL WORKS 


























DAVY an UNITED ENGINEERING COMPANY LIMITED - SHEFFIELD 


DUNCAN STEWART & COMPANY LIMITED, GLAS@W 


- 


PROPRIETOR OF 
DAVY ano UNITED ROLL FOUNDRY LIMITED, BILLING 
A tated with: United Engineering and Foundry Company, Pittsbu 


octal 








So a fleet of Dredgers keeps 
the channel clear for big 


Sailors do Care Uitte chan 
cannes ships going to war. 


s have sailed the sea bec iuse they 
water ‘salts’ always liked plenty 

ime today—ev sailor feels a foo 

1 sandbank within sight of the pier 


wded with war 
b hips, 


pth of 


[he channels of many big ish ports, now cre 
keep deep channels for 


liable t t Pp } 
nstantly at work maintaining the 


This good job was done for a Dredger, one of a fleet keeping 

the channel clear at an important port 

, Gear Carriage which is 12 ft — 
irms which carry heavy bearing 
As the machinery of a 

to do, replacements are 


it considerable del 


cect 
mpletely away 


r the job it has 
withor 


“73 | Fortunately the Port Authorities knew 
ind had the job sent in for 
a quick repair under the Barimat 
Money-back Guarantee. Within a few 
weeks Barimar was able to report a 
complete repair tested to take greater 
strain than the original casting and 
m2chined in dead alignment for t! 
owners to refit the shaft. Jobs like 
this save the owners very large sums 
of money, to say nothing of the 
value of time saved 
You cannot go wrong by coming 
If a casting cannot 
bowie tmashed 
es, broken 


3arimar ¢ 


pi 


‘estures tin 


sumps, 


to Barimar 
bearings @ 


repaired except at very great 


be re 
cost, Barimar says so. 95 percent. nes, stri 

\ . tipped 
ACOMINIERT Oe EPERE tate 


of the broken Machinery Parts 


sent to Barimar are repaired in 
low cost—and  § theead 
” a 
Barimar efectn, ‘tipped, 
Starter 


» Barimar 
Barimar House, weed os. exe 
ARIMA 22-24, Peterborough Road, an cn to i 
LTD. FULHAM, LONDON, Be W. 6 Money-back Guarantee N 
“ d ™ Crack 
Bariquamar, Walgreen, London.” popimar’s advice is FREE. splines cad ane. damaged g@tke en 
differential cosines fractured » ae 


Telephones : RENown 2147-2148, Night 2143. Telegrams : 
BIRMINGHAM 12 Midland 269. Please get it at first and you 
will save TIME and MONEY. 


Barimar Branch Addresses 
M — HESTER 13: 67, Brunswick St., Ar diet Grosn. ‘Phone 
21055 GLASGOW, C.2: 134, West George Lane. 


The Close "Phone 
THE WORLD’S SCIENTIFIC WELDERS 


ph yok Fi uvts must be s — age Paid 
pr instructions 


St 


116-117, Charles Henry Street. Phone 
Ardwick 2738. NE * CASTLE UPON TYNE 1: 
‘Phone : Central 4709. 


nec ing rods an run g 
t od d bi ends, 


itted and 


c fatned heads, 


8, bro en 
bearing 
plug 


broken 
ken off 

stud 
Ywhee! 


IRON, 


roken (a 
cross web 
or journal), 


splines o 


teeth on 


Fearbox 
h, wom 
crac ked 
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BROOM 


ryONKM & CO. LTD., NEWCASTLE-ON-TYNE 
TELEGRAMS: “STEERSMAN.” TELEPHONE: 56147/8 


HEAD OFFICE -AWDmowoRKS 























For raising water 
Capacities: from 20 gallons to 5,000 gallons of water a minute. 


DONKIN SHIPS: 
\ STEERING GEAR 


ENGINEERING. 


ENCINEERINC & S 


Ve Wie or Se calleale RUSHTON ST MOP TOT LO 


from depths up 


The illustration shows a large capacity borehole pump supplied to the Metropolitan Water Board for 
pumping 6 to 10 million gallons of water per day. 
supplied to A.R.P. and Municipal Authorities for emergency pumping services. 


weiss PDulsometer Engineering C2 Reading 


a 1 — 


i | oren - 
$70 2 aN: ey rast ES TB. omene —i _ ry 1/865 37ow cuccren >” 2 Fon €4 a 
won , wewr Lever ENQUIRIES SOLICITED FOR me CRANES 4 AX ue fica os ansstoe 
aan resell pam ~ 
{ cox) 1] | | LUFFING: py ALL TYPES & S!Z My noel Fae tn ap 2 TN sre | a 7a 
ni : - 


WOR 
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BOREHOLE & DEEP WELL PUMPS 


HIGH EFFICIENCY for ALL DUTIES 


to 500 feet below ground level. 


Vee 


Heads up to 210 feet. This type has been 


PL VY 











MOTHERWELL 














USED BY ETIGINEERS THE WORLD OVER. [RENOWNED FOR RELIABILITY EFFICIENCY. 
WADE LIMITED. HIGH WYCOMBE. ENGLAND 





n Gre at Britain for the Pro oprietors by HARRISON. & Sons, ‘Lrp., at the Bedford Press, 20 & 21, Bedfordbi 
ary, ‘int the Parish | of 8t St. Martin-in-the-Fields, and Published by JoHN ALEXANDER DIXON at the Offices 
NE E RING, 85 & 36, 36, Bedford St.. ‘a a e e Parish of St. Paal. Covent Garden, both in the County of London. —Dec. 31, 1, 1048. Entered as second-class matter, Dec. 12, 1908, at the Post Office, New York, U.S.A. 


eee Sgr FT Semnrcmsarenr est 


CREAT BRIDGE 











@ 39.118 


SPECIALISTS SINCE 1872 
IN THE- MANUFACTURE OF 
TUBES AND FITTINGS 
FOR ALL INDUSTRIAL PURPOSES 


MELLINGION 


TUBE WORKS. Bee: 


TIPTON STAFFORDSHIRE 
































